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A Seven-Day Journal 


The Commonwealth Air Transport 
Council 

THE Minister of Civil Aviation announces that 
a meeting of the Commonwealth Air Transport 
Council will be held in London on July 9th, and 
that the Conference is expected to last about a 
week. All Commonwealth countries constitut- 
ing the Council will be sending delegations, and 
Lord Swinton, the Minister of Civil Aviation, 
will preside. The meetings will take place at 
the Ministry of Civil Aviation, Ariel House, 
Strand, W.C.2. The provisional agenda for the 
Conference includes a review of progress and 
development of Commonwealth air communica- 
tions ; the provision of meteorological and radio 
facilities along the routes; general develop- 
ments in international civil aviation ; a review 
of functions of Commonwealth Air Transport 
Council and the composition and location of 
secretariat ; a review of progress of Common- 
wealth and Empire Conference on Radio for 
Civil Aviation. The proceedings of the Southern 
Africa Air Transport Conference and a paper 
presented by New Zealand on Commonwealth 
co-operation in research and development will 
be discussed, and the proceedings of a meeting 
of Sub-Commissions of International Committee 
on Air Navigation, held in Paris, April/May, 
1945, will be reported on. A meeting of the 
Commonwealth and Empire Conference on 
Radio for Civil Aviation will be held later, 
probably during August, and it is expected that 
it will be attended by all the delegates. The 
Commonwealth Air Transport Council, we may 
recall, was set up as a result of the Common- 
wealth conversations held in Montreal in 
December, 1944. Its objects are to keep under 
review the progress and development of 
Commonwealth civil air communications, to 
serve as a medium for exchange of views and 
information between the Commonwealth coun- 
tries on civil air transport matters, and to deal 
with any such matters as may be referred to the 
Council by its members. Meetings of the 
Council will be held in different parts of the 
Commonwealth as required. 


The Society of British Aircraft 
Constructors 

THE Society of British Aircraft Constructors, 
Ltd., announces that Mr. Arthur Gouge, B.Sc., 
M.I. Mech. E., F.R.Ae.S., F.I.Ae.S. (U.S.A.), 
has been elected President in *succession to 
Major H. R. Kilner, M.C., who had been 
President since October, 1943. Mr. Robert 
Blackburn, the chairman and managing director 
of Blackburn Aircraft, Ltd., has been elected 
Vice-President. Mr. Gouge is vice-chairman of 
Saunders-Roe, Ltd., and is one of the world’s 
leading flying-boat designers. He has spent his 
life in the aircraft industry, having joined Short 
Brothers as a mechanic in 1915. From 1920 
onwards, he was engaged in research work in 
connection with flying-boat hull form and the 
design of metal aircraft. Mr. Gouge in 1926 
became chief designer for the company, and 
from that time onwards he was responsible for 
the design of the long list of Short aircraft. 
Later he was appointed manager of Short Bros., 
and in 1939 vice-chairman. He left the firm to 
join the board of Saunders-Roe, Ltd., in 1943. 
Mr. Blackburn is one of the veterans of aviation 
in this country. In 1909 he designed, built, and 
flew his own aeroplane, and two years later 
produced an all-steel military monoplane. 
During the first World War, he concentrated on 
the designing and building of naval type air- 
craft, and towards the end of the war specialised 





in torpedo aircraft, The company bearing his 
name was formed in 1910 and is therefore one 
of the oldest aircraft manufacturing units in 
the world. Major Kilner, the retiring President, 
who is managing director (aviation) of Vickers- 
Armstrongs, Ltd., becomes Deputy President. 
The Society of British Aircraft Constructors, 
which is the representative body of the British 
aircraft industry, will next year celebrate the 
thirtieth anniversary of its foundation in March, 
1916. 


The Universities and Scientific Research 


Tue Association of University Teachers has 
completed a report on the place of research in 
university life. It points out that even a small 
fraction of the money spent on wartime scientific 
research would ensure great benefits, if it were 
to be applied in order to secure advances in the 
arts of peace. The report goes on to say that 
the achievement of such benefits is likely to be 
hampered by inadequate facilities and grants 
for university research workers who may fear 
being led into “ blind alley ” positions by the 
limitations of research as a career. It welcomes 
the declared policy of the Government to 
increase the aid to pure research workers. A 
comparison with other countries shows that 
Great Britain needs this help. It is pointed out 
that the two aspects of university life—the 
dissemination of knowledge and the advance- 
ment of learning—are inseparably linked, and 
it suggests that this factor should be the 
foundation of all future development. The 
system under which university research workers 
feel compelled to publish prematurely the 
results of their work is condemned. The Asso- 
ciation also deplores the pressure which is often 
put on members of university staffs to main- 
tain their output of published work. This, it 
is suggested, may tend to increase the quantity 
of publication at the expense of quality. 
University research, it is claimed, should remain 
free and untrammelled by external control. 
The growing tendency of industries and indi- 
vidual firms to subsidise ad hoc research in 
universities on their own particular problems 
should, it is claimed, be resisted before it leads 
to commercial domination, which, the report 
claims is alien to the true university spirit and 
to the advancement of science. The report 
urges a greater recognition of university extra- 
mural departments and adult education with 
entry into the universities, and it suggests that 
in every large centre of population there should 
be people’s colleges with two types of rural 
hostel, one for week-end study holidays, and the 
other for long-term residential students. 


A New Ipswich Power Station 


Ir can now be stated that work has been 
begun on the new Cliff Quay power station at 
Ipswich, which is being built by the Ipswich 
Corporation by arrangement with the Central 
Electricity Board. The power station will have 
an ultimate capacity of 270,000 kW, and will be 
built at a cost of about £8,000,000. The first 
unit is scheduled for commission in 1947, and 
it is expected that the whole station will be 
completed by 1950. The site chosen is on a 
reclaimed foreshore, and it covers about 
40 acres. Storage space for half a million tons 
of coal will be provided. In this connection the 
proposal is to buy two or three 4000-ton colliers 
to serve the station. Piling has now been 
begun and some 6500 piles have to be driven. 
The consulting engineers for the civil engineer- 
ing side are Sir Alexander Gibb and Partners, 





Ltd., and for the station itself, Messrs. Merz and 
McLellan ; Messrs. Farmer and Dark have been 
retained as architects. The station will have 
three chimneys, each about 320ft. high. The 
main generating plant will consist of six 
45,000-kW Metrovick turbo-alternator sets, 
taking steam from nine 365,000Ib. per hour 
Babcock and Wilcox pulverised fuel fired 
boilers. The steam conditions are 635 lb. per 
square inch working pressure and 850 deg. Fah. 
superheated temperature. Four turbines and 
alternators and six boilers will be installed in 
the first section of the station. Circulating 
water is to be taken from the River Orwell. The 
current will be generated at 11 kW and the 
generator will be solidly connected to step- 
up transformers, and the switching will be 
carried out at 132 kW. Arrangements will be 
made not only to supply the needs of the 
Ipswich Corporation electricity supply and 
transport department, but also to feed into the 
Central Electricity Board network, and two 
supply lines connected with the West of England 
grid are likely to be provided. The chief engi- 
neer and manager is Mr. G. A. Vowles, and the 
first pile was recently driven by the Mayor, 
Alderman 8. C.. Grimwade, who for twenty 
years has been Chairman of the Electricity and 
Transport Committee. 


The Cheshire and Lancashire Coalfield 
Survey 


THE survey report on the Lancashire and 
Cheshire coalfield, which includes the North 
Wales coalfield, has now been completed by the 
Ministry of Fuel and Power, and is published 
by the Stationery Office. The report points out 
that the zenith in this coalfield was reached in 
1908, when the output amounted to 26,000,000 
tons ; in 1944 it had fallen to 11,146,000 tons of 
saleable coal. Since 1914 no fewer than 297 
collieries have. been closed down in Lancashire, 
18 in Cheshire, and 11 in North Wales. This 
closing of pits has been accelerated somewhat, 
the report goes on to say, by the rapid develop- 
ment of the Midland coalfields, and the pre- 
ferential railway rates enjoyed by those coal- 
fields into the Lancashire markets. It is pomted 
out that in the Lancashire coalfield workings 
are becoming deeper and more distant from the 
shaft, and that long haulages, water, heat, and 
dust are real difficulties. The report expresses 
the opinion that a large percentage of the coal 
reserves may have to be abandoned as uneco- 
nomic by the present undertakings. Full use 
has been made of coal cutters and mechanical 
haulage, and 88 per cent. of the coal is machine 
cut and 84 per cent. conveyed. On the labour 
side, suggestions are made for attracting new 
entrants to the industry, but the view is 
expressed that by closing pits the number of 
men employed in the coalfield may fall in thirty 
years by 18,000, and in forty years by 23,000. 
The present number employed is about 49,600. 
The recommendations of the report include 
further capital expenditure in the older pits 
in order to maintain continuity of production 
at the pre-war level ; investigations into alter- 
native methods of haulage ; and the ways and 
means of overcoming difficulties arising from 
heat and dust in the deeper workings. It is 
stated further that there is little prospect of the 
remaining coal being extracted at depths less 
than 500 yards. In order to cope with the 
water difficulties, it is proposed that a central 
pumping system should be planned and adopted. 
Resolute action is needed, the report says, if the 
decline of production in this coalfield is to be 


‘halted. 
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The ‘type “ 






21” U-Boat 


(By Our Naval Correspondent) 
No. I 


be is perhaps inevitable that anation in which 
everything has been for long keyed to a 
single aim and a single arm, should be able to 
produce something better in this specialised 
category than the experts of a nation in 
which research, design, and construction 
have necessarily been spread over a wide 
field. The contrast between Germany and 
Great Britain is one of highly specialised 
effort on the one hand, as against a potential 
which has had to be used sparingly in certain 
fields in order that there should be enough 
of everything. Nobody can visit the German 
ports without realising that a very high pro- 
portion of the whole war potential of the 
country was devoted to the production of 
U-boats, and that designers and constructors 
had been given a far greater degree of freedom 
than has ever been accorded to them on this 
side of the North Sea. In Germany, U-boats 
were not only “priority one ’—they held 
nearly all the priorities, and the regimenta- 
tion required of constructors of prefabricated 
parts was more than balanced by the very 
free hand given to the designers. -One can 
hardly imagine a U-boat designer, having 
perfected some new “gadget ’’ which had 
been proved to be of value during sea trials, 
having to pursue the matter through various 
Government compartments and compete with 
the production of all manner of other goods, 
both in the material and in the labour 
market. 

It is therefore no reflection upon British 
designers of submarines to say that, in some 
directions, German submarine design and 
construction, as discovered and studied by 
British experts after the surrender of Ger- 
many, is ahead of that of Great Britain. One 
must observe the qualifying phrase “‘in some 
directions,” and avoid the pitfall of thinking 
that everything that is novel is necessarily 


In the type “21” U-boat, for instance, 
which was the largest and the latest in pro- 
duction, there are many things which make 
the mouths of British submarine officers 
water. On the other hand, there are many 
British submarine officers who would criticise 
the design with some justice on certain 
grounds—notably that the offensive arma- 
ment is comparatively small for the size of 
the craft. 

There is no doubt, however, that we have 
much to learn from the captured U-boats. 
It may be a hard saying, but in the forcing 
house of war German designers have solved 
problems which we have long considered 
insoluble. It is curious, too, to notice that 
the German solutions are so frequently pro- 
duced by simplicity and a ruthless reversion 


te first principles. 
Let us consider, for instance, the 
“‘gchnorkel.”” The great “secret”? about 


this device turned out on examination to be 
nothing more than the adaptation of a prin- 
ciple which is brought into use by everybody, 
every time they pull a lavatory plug! Con- 
sider also the question of the phenomenal 
submerged speed of this very large type “21” 
U-boat. It is obvious that the Germans have 
argued the matter something like this :— 
If, as is common submarine practice, one can 
greatly increase the submerged speed by 
grouping the batteries, one can get an even 
higher speed range by grouping the batteries 
yet again. But in the usual submarine this 
cannot be done, because of the limited number 


of batteries. 
batteries ? 

It is all delightfully simple, and yet a com- 
bination of these innovations has produced 
an underwater craft which is, quite literally, 
revolutionary in many points of design and 
of performance. 

The writer recently had the opportunity 
of spending several hours in making a detailed 
examination of one of thetype “‘ 21’’ U-boats. 
This was the latest ocean-going form (apart 
from experimental craft) which was in produc- 
tion in Germany, and only a few of them were 
in commission at the time of the surrender. 
Only one had completed an extended cruise, 
which had been in the nature of a trial of the 
new type. This was “ U. 3008,” which was 
the vessel examined. The Germans obviously 
thought very highly of this type, for they 
had ordered no less than 200 of them. 

This U-boat had some features which were 
quite revolutionary in submarine practice, 
and a performance which was regarded as 
legendary until it had been established 
beyond possibility of doubt. 

Before giving any detailed description of 
this boat and her fittings it may be as well to 
outline some of the facts which seemed so 
astonishing to those accustomed to the more 
orthodox submarine design and compare 
them with the latest available information 
regarding our own submarines.. 


Then’ why not have more 


SPEED, DEPTH, AND ENDURANCE 


The type “21” U-boat is a vessel of 
approximately 1600 tons displacement when 
on the surface. Her speed on the surface, 
even with a supercharger, is slow by com- 
parison with the equivalent British and 
American types, and she is not fitted with a 
gun of a size which would make her capable 
of engaging a ship. Neither of these facts is 
surprising, for there is no doubt that the 
type “ 21 ”’ U-boat is not designed for surface 
work. She was not even expected to proceed 
on the surface when going to and from her 
operational area. She is, in fact, a submarine 
in the true sense of the word, rather than a 
submersible. 

This submarine was not designed to come 
to the surface except when entering or 
leaving harbour, or, of course, if temporary 
outside repairs had to be done at sea. In the 
normal course of events “ U.3008’’ could 
remain at sea for five months without ever 
coming to the surface and the German officers 
averred that, if every nook and cranny in the 
submarine were packed with provisions, the 
submarine would be able to remain at sea— 
submerged all the time, if necessary—for as 
long as nine months. This, however, had not 
been done, and the records of U-boats which 
have been surrendered do not contain any 
reference to a U-boat remaining submerged for 
more than seventy days. 

The U-boats of this type were actually 
tested to a depth of 900ft., whereas British 
submarines are tested to 200ft. and 300ft. 
according to type. In emergency, the type 
“21” U-boat is capable of a submerged 
speed of 16 knots, although, of course, only 
for a short time. When one considers that 
the fastest underwater speed of the normal 
submarine is in the nature of 8 or 9 knots, one 
begins to appreciate that the figure of 16 
knots for the full speed when submerged of a 
vessel of more than 1600 tons is really 








amazing. 


It is true that in the last war, when we 
decided to set submarines to catch the U-boats 
we built a small “‘R”’ class which had 4 
designed speed below water of 15 knots, but 
these were small boats and the increase in 
submerged speed was only achieved at the 
expense of nearly all the surface speed and 
the fitting of enormous batteries which took 
an unconscionable time to charge. 

The full speed of 16 knots submerged, can 
of course, only be maintained for a very few 
minutes, but those minutes might well 
enable the submarine to evade its hunters, 
The very fast submerged speed is, in fact, 
more of a defensive than an offensive charac. 
teristic, although it would, of course, be of the 
utmost use on occasions when attacking, 
particularly if the target ship was sighted late 
and passing a long way off or altered course 
away during the attack. 


ACCELERATION 


It is rather extraordinary that in this type 
of U-boat it is apparently possible to acceler. 
ate quickly to this full speed and then to 
decelerate again without having undue 
trouble with the depth keeping. When a 
submerged submarine suddenly increases her 
speed there is an inevitable tendency for the 
bows to rise. The effect of this angle up by 
the bow is accentuated by the increasing 
speed and the submarine has a dangerous 
tendency to break surface out of control, 
particularly in a large and long vessel. This 
tendency must, in the nature of things, be 
common. to all types of submarines and it can 
only be reduced by design—never eradicated. 
It is due to the fact that a submarine must 
have a conning tower and bridge. In other 
words, there must always be an excrescence, 
which, on sudden acceleration, leads to an 
increased water pressure well above the line 
of thrust of the screws, so that there is a 
marked upward turning moment. 

In any submarine the hydroplanes have to 
be given “‘ dive angle ” on a sudden increase 
of speed when submerged. It is probable 
that in U-boats of this type, the hydroplanes 
are put to “ hard to dive ”’ as the acceleration 
begins to take effect. Were this not done 
there is no doubt that a large submarine 
which increased its submerged speed suddenly 
from 4 or 5 knots to 16 knots would inevit- 
ably shoot to the surface out of control and 
with a very big angle up by the bow. One 
wonders whether some of the tales one has 
heard of U-boats breaking surface at astonish- 
ing angles up by the bow have not had their 
origin in the unexpectedly high rate of sub- 
merged acceleration of which many of them 
were capable. 

This tendency to break surface on accelera- 
tion opens up another train of thought. The 
effect of hydroplanes and of an angle on a 
submarine increases rapidly with an increase 
in the speed of the vessel. If the hydro- 
planes have to be put to “ hard to dive ” and 
an angle down by the bow put on the sub- 
marine as the order to increase to full speed 
is given it is quite possible that these would 
more than override the upward moment. 
They certainly would override it at some point 
between the beginning and the end of the 
period of acceleration, the actual moment of 
override being dependent upon the hull and 
conning tower form and the design of the 
hydroplanes. The moment this override 
comes into play the angle on the submarine, 
the angle and effect of the hydroplanes, and 
the increase of speed will all tend to drive the 
submarine down, and in a long submarine it 
is almost certain that control would be lost 
for a time. Is it not more than likely that 
appreciation of this danger—a danger which 





led to disaster in more than one of the big fast 
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British ‘‘ K ” class submarines—is the reason 
for testing the hulls of the big U-boats to the 
great depth of 900ft.? 

The ability to dive safely to great depth has, 
of course, other advantages. There have been 
a great many occasions during the war when 
we have heard of U-boats being “‘ blown to the 
surface” by depth charges. There have 
probably been occasions on which this has 
been due to the emergency blowing of the 
submarine’s tanks in a desire to reach the 
surface and save life after the vessel has 
received crippling ae. The words 
“blown to the surface by depth charge 
attack’ which have appeared in several 
official announcements, however, definitely 
suggest that the depth charges have exploded 
beneath the submarine and that their explo- 
sion has forced the submarine up until it has 
broken surface. 'This is perfectly feasible, not 
to say desirable. Moreover, there is no deny- 
ing that the effect of a depth charge beneath 
a submarine, where the sea pressure is already 
large and where the space for the explosion 
between the hull and the sea bed may be 
limited, is apt to be greater—and certainly 
more satisfying to the attackers—than the 
explosion of depth charges above the vessel. 
It is therefore quite possible that the tested 
depth of the new U-boats has a definite 
relationship with the German information of 
the deep depth settings normally used on our 
depth charges. 

Some of the capabilities of the U-boats 
of this type are almost reminiscent of the 
fancies of Jules Verne—nine months below 
the surface, capable of 16 knots under water 
in emergency, and safe at a depth of 900ft. 

These were qualifications so high that they 
would have been deemed impossible a short 
time ago. The Germans were forced to make 
them possible and workable, and they were 
forced to integrate other factors in their 
design and building in order that they should 
fit in with the general conception of the 
possibility of these ‘“‘ super-U-boats.”’ 


HaBITABILITY 


German designers and builders had com- 
bined to produce a U-boat which was capable 
of keeping at sea for a very long time. 
There was no doubt that German systems of 
training young men and officers would pro- 
duce efficient personnel, but neither fanatic- 
ism nor short-time training could produce a 
personnel which could be trusted below the 
surface for several months on end without 
risk of revolt against the discomfort and lack 
of privacy which has always been considered 
the price of service in submarines in all 
navies. 

If a submarine is designed to remain at 
sea—and submerged—for very long periods, 
one of the primary considerations must be 
habitability. If men have to live and work 
in a machine, there is no sense in producing a 
perfect machine if the men cannot live and 
work in it with the same human endurance 
as the endurance of the machine. 

Examination of the type “21” U-boat 
shows that the Germans were fully aware of 
this truth. In parenthesis it may be remarked 
that this solicitude for the comfort and well- 
being of the personnel was a direct antithesis 
of that in the surface ships of the German 
Navy of the last war, in which living con- 
ditions for the crews were reduced to the 
lowest compatible with short periods at sea 
and long periods in harbour. It was this 
German philosophy of living conditions 
which allowed them to subdivide their ships 
to an extent which reduced enormously their 
chances of being sunk, but at the same time 
reduced their seagoing efficiency, except for 
sorties of short duration. One remembers 
that this was one of the factors which limited 





the operations of the High Seas Fleet in the 
last war. 

In the type “21” U-boat there is no 
necessity for any members of the crew to 
work on what British submarine personnel 
used to call “ the hot bunk principle ’’—that 
is, turning in to the bunk of the man who has 
relieved one on watch. In “ U. 3008 ” there 
is a comfortable sprung bunk for every 
member of the crew—and every bunk is 
provided with a fitted mattress. Moreover, 
all the living spaces are enclosed in light fire- 
proofed wooden bulkheads and are on either 
side of a central gangway running right 
through the submarine and deviating from 
the centre line only in the control room, 
where it has to skirt the casing of the big 
power-operated periscope. Officers and men 
therefore have a degree of privacy far beyond 
that usual in submarines, where a “‘ mess ” 
may also be a gangway, and sometimes even 
a table set up in the torpedo-working com- 
partment, so that it is “ ‘fish’ for break- 
fast, ‘fish’ for dinner, ‘fish’ for supper, 
‘ fish ’ for every ——meal ! ” 

There is little doubt that this system of 
enclosed messes and a clear central gangway 
makes for efficiency as well as comfort, for it 
does away with the necessity for men sling- 
ing hammocks or sleeping on mess tables or 
on the deck—practices which are apt to turn 
@ gangway into a complicated assault course 
in emergency. 


Huu. SECTION 


The type “21” U-boat has a novel and 
peculiar hull section, which also increases the 
spaciousness and habitability of the sub- 
marine. This hull section is called “ 
of eight,’’ which almost exactly describes it. 
The section amidships consists of the usual 
circular section pressure hull, with beneath it 
another smaller circular section pressure hull. 
These two circular section hulls are not 
separate, and, in effect, they form part of the 
same “figure of eight” sectioned pressure 
hull. Each part is not only immensely strong 
in itself; they are joined by very strong 
plating which is worked on a curve so that 
there is no weakness at the junction of the 
two parts of the hull. 

This peculiar hull form increases stability, 
and also very considerably increases the 
space within the upper part of the pressure 
hull, which contains the living quarters. 
This is because the eleetric batteries, the 
big refrigerated store rooms, the internal 
ballast tanks for trimming purposes, and a 
certain amount of the auxiliary machinery 
have been banished to the lower part of the 
pressure hull section. The result is that the 
whdle diameter of the upper part of the hull, 
except where it is cut off by the flat deck 
across the junction of the two parts, is avail- 
able space. In normal submarine practice 
rather more than one-third of the hull section 
is taken up by the batteries and internal 
ballast tanks. 

In the German submarines of this type the 
space within the pressure hull is still further 
increased by the simple expedient of placing 
the frames outside instead of inside the plating. 

This method of construction ds, in 
effect, some 10in. to the useful diameter of 
the inside of the pressure hull. At the same 
time it simplifies to a very great degree the 
fitting of pipes, electric cables, and fittings. 
This simplification means, of course, that 
less space is taken up in the actual fitting of 
the essential requirements, as well as the 
refinements, and it makes the fitting of 
built-in furniture a simple matter, instead of 
an art which often appears to have been 
practised by a Torquemada with an apostle 
of discomfort at his elbow. 

Technically, of course, a hull with the 





frames fitted externally is not as strong as a 
hull with internal frames. In the German 
design, however, this is more than made up 
for by the use of larger and stronger frames. 
When all is said and done, the size of an 
internal frame is strictly limited by the 
amount of space which can be allotted to it 
within the submarine’s hull—a consideration 
which does not arise in the case of external 
frames. Any weakness in this design is 
therefore more than compensated by the 
fitting of larger and stronger frames, for the 
size of these external frames is immaterial. 
The frames in this type of U-boat are, in 
fact, nearly twice the size of those in the 
average British submarine. 

The plating of the pressure hull, comprising 
both the upper and lower sections, has a 
minimum thickness of 1-lin., and this is 
increased to about lin. in certain places 
where weakness would otherwise be caused 
by penetrations of the plating, such as around 
the hatches. 


THE OvTER SKIN 


Built -ound the “ figure of eight ’’ pressure 
hull and over the external framing of the 
hull is the outer skin of the submarine, which 
gives the vessel a very fine streamlined form. 
Between the outer hull and the pressure hull 
are the main ballast tanks and the compen- 
sated fuel tanks, in both of which the internal 
pressure is automatically equalised with the 
se@ pressure when diving, so that the outer 
hull can safely be built of light plating. This, 
of course, is normal submarine practice. 

It is iuteresting to note that in this type of 
U-boat there are no Kingston valves at the 
bottom of the main ballast tanks. These are 
open to the sea at the bottom, so that the 
submarine when on the surface is “ riding 
on the vents ’’—that is, prevented from losing 
buoyancy by the air lock trapped and held 
in the main ballast tanks by the vents. This 
system, which is by no means new, has the 
advantage that only one valve for each tank 
has to be opened in order to submerge, even 
if the submarine has not been previously 
brought to a condition of instant readiness 
for diving. The vents are, of course, operated 
by telemotor from a panel of levers in the 
control room. 

While considering the streamlining of this 
U-boat it is of interest that the U-boats of 
this type differ from the normal German 
submarine practice in that their forward 
hydroplanes are above water when in surface 
trim and turn in to the casing when not in 
use. The usual German practice has been for 
U-boats to have their forward hydroplanes 
fixed in the “turned out” position and 
** drowned ”—that is, set low down on the 
hull below the torpedo tubes, so that they 
are always below water. In the type “21 ” 
U-boat the designers have adopted exactly 
the opposite principle. 

The whole of the conning tower and bridge 
structure is very carefully streamlined. The 
bridge itself is covered with light armour 
plating as a protection against machine gun 
attack from the air, and this, of course, adds 
to its streamlines. In this armoured top to 
the bridge there are two spaces, one on each 
side of the bridge, for the heads and shoulders 
of the look-outs. Just before these there is 
a central ‘‘ hole in the roof,” through which 
projects a simple type of night torpedo sight. 
This sight is fitted with a pair en) ain night 
binoculars, which are immensely heavy. The 
reason is that they are water and pressure- 
tight, and are also tested to a depth of 900ft. 
Thus they can safely be left in place on the 
night sight without fear of becoming flooded 
and useless when the U-boat has to “ crash 
dive.” : 

The Germans seem to go to great lengths in 
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their streamlining, and when the ‘‘schnorkel” 
came into use and led to the U-boats remain- 
ing under water throughout their operational 
trips, so that quick diving and quick surfacing 
lost their importance, they seized the oppor- 
tunity of increasing the streamlining of the 


superstructure of their U-boats by doing 
away with the flooding and draining ports 
in the free-flooding structure. In some U- 
boats one can see where patches have been 
welded in to eradicate these ports. 

(T'o be continued) 








An Engineer Looks at Brazil 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 


No. 


910 DE JANEIRO is one of the most 
beautiful cities in the world. Art and 
imagination have been perfectly mingled to 
bestow upon this city of nearly two million 
souls, the second largest in Latin America 
and capital of the United States of Brazil, its 
remarkable character. Its amazingly rapid 
growth during the last half century is an 
index of that spirit of enterprise and restless 
energy which animates modern Brazil, a 
country abounding in rich natural resources. 
In Rio itself the Government Buildings, the 
Municipal Theatre, the School of Art, and the 
Supreme Court of Law show by their varied 
styles of architecture the many different 
influences which have contributed to the 
making of this great country; a note of 
extreme modernity is struck by the building 
of the Press Association, in which the influence 
of Le Corbusier is reflected. Rio’s show 
street is the Avenida Rio Branco, laid out on 
the finest principles of modern city planning, 
surpassed only by a promenade of white 
marble stretching almost unbroken for a 
distance of 5 miles. Rio is a symbol of Brazil 
as a whole, a country of sharp contrasts, 
exemplified by the fact that the primeval 
forest reaches to the very back blocks of the 
city ; within a few miles of this ultra-modern 
metropolis dwell primitive tribes living in 
little better conditions than those of their 
remote forefathers. 

The United States of Brazil is in reality a 
sub-continent, comprising nearly half of 
South America and covering an area sixty- 
five times that of England and greater than 
that of the United States. It is the fourth 
largest nation in the world, its frontiers 
touching every nation on the continent 
except Ecuador and Chit. 

Brazilian history is full of romance and 
flamboyant exuberance, but it is a great 
mistake to imagine that an atmosphere of 
opéra bouffe is typical of the Latin American 





republics; this is an unfortunate miscon- 


I 


ception widely held in Great Britain. The 
country was discovered by Pedro Alvares 
Cabral, known as the Portuguese Columbus, 
in 1500, and early colonisation centred on 
the port of Bahia ; in 1552 Thomé de Souza 
landed at Rio, exclaiming, “Tudo e graca 
que se dele pode decir ”—‘“‘ Everything here 
is of a beauty which can hardly be described.” 








the only colonists to arrive of their own accord 
were the “ Cristaos novos,” or newly baptised 
Jews, who preferred to risk the uncertainties 
of Brazil rather than to endure persecution in 
Europe. They, too, had a far-reaching effect 
on the future of this land. 

Modern Brazil can be said to date from the 
year 1808; Napoleon invaded Portugal, 
causing Dom Joao, its ruler, to flee from his 
country and to seek sanctuary in Brazil. 
Thus Brazil became an empire, a striking fact 
unique in Latin American history; Dom 
Jodo returned to Lisbon, his mantle falling 
on Dom Pedro, who thereupon became regent. 
Then an astonishing event took place: 
Portuguese rule was overthrown and Dom 
Pedro created Emperor PedroI. Thus a rich 
and powerful Imperial court came into being, 
overshadowing in magnificence that of the 
mother country. During the nineteenth 
century immigration flourished on a huge 
scale to meet the labour demands of an 
expanding country ; Italians developed Sao 











FIG. 2—PALACE OF JUSTICE, PERNAMBUCO 


Manoel de Nobrega, a Jesuit, had a profound 
influence on the early development of Brazil ; 
in 1549 he was Provincial Governor of Bahia, 
and he displayed remarkable administrative 
abilities, both in this task and in the founding 
of Sao Paulo, the Manchester of modern 
Brazil. In order to develop the country, the 
Portuguese imported large numbers of slaves ; 








FIG. 1—RIO DE 








JANEIRO AND ITS BAY 


Paulo, Germans flocked to the rolling cattle 
lands of Rio Grande do Sul. Slavery was 
abolished in 1888 and a year later this was 
the main political issue which resulted in the 
dethronement of Dom Pedro II, who had 
nevertheless ruled his country in an exem- 
plary manner for nearly half a century. 

The constitution of the Republic, the 
Estados Unidos do Brasil, was laid down in 
1891 and was modelled closely on that of the 
United States. Recent Brazilian history is 
closely linked with the meteoric rise to power 
of that forceful personality, Getulio Vargas, 
who has worked miracles in developing the 
resources of his country and in bringing about 
many far-reaching social and political reforms. 
His dynamic leadership has done much 
towards extending the industrialisation of 
Brazil. , 

In early colonial times, it was perhaps 
extremely fortunate that the economic struc- 
ture of Brazil was founded on such pursuits 
as forestry, farming, and stock raising ; it is 
significant, for example, that the country 
derives its name from the wood known as 


|“ brazil,” a dyewood found in the region of 


Pernambuco. These agricultural activities 
were well established during the early days 
of colonial expansion, when land was so 
cheap that it could almost be had for the 
asking. 

The country was mercifully spared the 
cruelties and oppressions inflicted by the 
conquistadores and treasure seekers on Me xico 
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and Peru. It was not until the early eigh- 
teenth century that a fantastic gold boom 
took place in the State of Minas Geraes ; 
alluvial gold was discovered in the Rio das 
Velhas and for a decade complete chaos 
reigned in this remote mountain valley. 
However, after half a century of intensive 
exploitation these alluvial deposits ran out 
and to-day it requires the highly scientific aid 
of modern methods to extract gold from lodes 
deep down in the bowels of the earth. 


GoLp MINING 


The most important gold mining develop- 
ment in Brazil is that at the Morro Velho 
mine of the St. John del Rey Mining Company, 
situated 8 miles from Bello Horizonte, capital 
of the State of Minas Geraes; the mine 
entrance is 3000ft. above sea level and at 

























filling was taken to the stopes in these cars 
from ground level; the cars were run over 
light rails laid on the filling to the various 
tips, and the empty cars which had carried 
the filling to the stopes were then taken to 
the ore faces, loaded with mineral, and 
hoisted to the surface. Two winzes were 
sunk from permanent level to permanent 
level, as shown in the sketch (Fig. 4) ; in the 
first stage, filling was lowered in cars down 
winze No. 2 and deposited at tip A. Empty 
cars were then taken to the ore face at C, 
loaded and raised through winze No. 2 to the 
permanent level above, whence the cars were 
sent to the mainway and to the surface. A 
similar operation was repeated in the case of 
winze No. 1; filling lowered in this winze 
was deposited. at the tip B whilst ore being 
mined at the face D towards winze No. | was 
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present the deepest workings are some 8000ft. 
below the surface. 

Chalmers" has described the new system of 
mining which he introduced to cope with the 
great changes in the lode which took place 
suddenly after the development of horizon 
level No. 22 at a depth of 6426ft. below the 
surface. This mine has been owned and 
operated by a British company since 1834 ; 
at first gold was mined by open-cast methods, 
but a collapse took place in 1886 and the 
mine was not reopened until 1892. At that 
time the pitch of the lode was about 43 deg., 
an inclination maintained for many years. 

In the original mining method overhead 
stoping was employed, excavation being 
filled under a definite system, employing 
standard mine cars at stope levels. Earth 

1 “Mining Methods, Past and Present, in the Morro 
Velho Mine of the St. John del Rey Mining Company, 


Ltd., and Lode- -Changes which have Necessitated an 
Alteration of System,’ Py A. G. N. Chalmers, M. Inst 





FiG. 3—BRAZIL AND NEIGHBOURING STATES 


‘| fact, a deadlock was reached at horizon 23. 


& 


taken by the same cars to the surface. 

In the second stage the operations were 
reversed ; ore would be mined as shown 
between the winzes whilst the excavations 
to the east and west of those winzes were 
being filled. In both cases two winches were 
employed to raise the cars of filling to the 
necessary level. 

When mining operations had reached 
horizon level No. 23, at a depth of 6726ft. 
below the surface, the ore body would at 
times lie at very considerable distances from 
any vertical winze linking permanent levels. 
The method finally adopted was to carry 
upwards through the filling, as the stope level 
rose, three or more inclined timberways 
parallel with the general inclination of the 
lode. 

It soon became apparent, however, that‘ 
mining methods employed in the past were 
unsuitable for these changed conditions; in 





The country rock in which the Morro Velho 
lode lies is a schist that provides a weak and 
insecure hanging wall, even if the inclination 
of the ore body is comparatively steep. In 
contrast to the steep angles to which the 
Morro Velho miners had become accustomed, 
large areas of the lode at horizon 23 were 
found to be lying almost flat or at a very slight 
angle of inclination; at the same time the 
width of the lode at these points had lessened 
considerably, whilst the grade of the ore 
had deteriorated. Fortunately, to com. 
pensate for this, most of the ore body lying 
between the eastern extremity and the centre 
of this particular level was wider than usual, 
and its grade satisfactory. 

In the first instance Mr. Chalmers devoted 
a very careful examination to the physical 
properties of the country rock or schist and 
to its behaviour under the various conditions 
obtaining at the deep levels. He found that 
the rock was generally much stronger in one 
direction than in another. The _ schist 
hanging wall would stand securely over an 
excavation from l5ft. to 20ft. wide if the 
direction of the excavation lay north and 
south ; if the direction happened to be east 
and west then the hanging wall would become 
very dangerous if the width exceeded from 
8ft. to 10ft. 

It was therefore necessary to devise a 
system of mining that would have sufficient 
flexibility in general practice to meet the 
very frequent variations of inclination and 
width of the ore body. Moreover, the peculiar 
















| 
© Winch 


THE ENGINEER @ 


FE Filing Ejore Body EZ§Country Rock 


Fic. 4—GOLD MINING AT MORRO VELHO 


conditions obtaining in Brazil had to be taken 
into account ; there is practically no mining 
population in Minas Geraes, so that the mine 
is dependent on unskilled labour. The 
average Brazilian fhiner is extremely averse 
to using labour-saving devices and will often 
damage them rather than use them ; further- 
more, although the competent miners 
employed by this company were excellent 
men, they were very conservative and bitterly 
opposed to any change for which they coula 
not at once see & reason. 

Any new methods introduced, in order to 
have any reasonable prospect of success, had 
therefore to deviate as little as possible from 
the general principles and system of stope 
operation to which the company’s regular 
miners had become accustomed. They also 
had to provide increased safety and ease of 
mining. Installation of mechanical equip- 
ment had to be restricted to the lowest prac- 
ticable minimum ; although such equipment 
might be suitable in other mines, this would 
not necessarily apply at Morro Velho, where 
it might well be more of a liability than an 
asset. 

The most arduous work in this mine under 
the older methods was the shovelling of ore 
into the standard mine cars and transport 
over the stope tracks, which were very diffi- 
cult to maintain in good order. Another 
objective of the new method was therefore to 
avoid the formation of large excavations and 
to ensure that filling would almost imme- 
diately take the place of the ore removed, 








C.E. (“ Min. Proc.,” Vol. 226). 








thereby obviating falls of the country rock. 
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In the successful mining method finally 
evolved the sequence of operations is as 
follows (see Fig. 5) :— 

(A) It is assumed that a cut of ore has been 
completed and that the filling is level from 
end to end. E 

(B) The first stage in starting a new cut is 
to stope up the lode for about 20ft. in order 
to make room for the winch required to 
operate the central inclined way. 

(C) Here the winch is installed at the head 
of the central inclined way and stoping is 
proceeding in one direction. 

(D) Stoping now proceeds in both direc- 
tions. 

(E) At this stage the remaining mineral has 
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to be removed before installation of the 
winches operating the eastern and western 
inclines in the position which. they must 
occupy for the next cut in the mineral. 

On the eastern incline the winch is removed 
from (A) to (B) and the mineral to be removed 
is stoped away to the limit of the ore body. 
From the temporary position (B) the winch 
is capable of lowering the mineral down the 
No. 1 or eastern incline. As soon as the whole 
of the mineral has been removed, filling 
between (A) and (B) is completed and the 
winch moved forward to the most convenient 
position for operating the incline concerned. 
At the western extremity of the ore body the 
removal of the last of the mineral and the 
installation of the winch in the new position 
are more costly. When the diagonal cut in 
the ore body has reached the point (C), 
almost over the western or No. 3 incline, a 
small driving is made to (D), the end of which 
is opened out to make room for the winch in 
its new position. As soon as this has been 
completed a short driving forming a con- 
tinuation of No. 3 incline is made to join the 
new position for the winch, which is then 
re-erected at (D). Subsequently, mineral 
between (D) and (C) is stoped out, the ore 
being lowered by the No. 3 incline. Fig. 5 (F) 
shows the stage where the stope is once more 
level from end to end and ready for repetition 
of the operations already described above. 

The introduction of these new methods 
resulted in an increase of efficiency of more 
than 30 per cent. at horizon 23. 

The Morro Velho mine is also noteworthy 





from a technical point of view in being the 





first mine in the world to be equipped 
with an air conditioning plant, described 
in detail by Davies.? The original installation 
was erected in 1920 and the paper by this 
author gives an account of its operation. 

The plant is exactly similar in principle to 
a cold storage plant with brine circulation. 
In this case, however, temperatures do not 
fall below 32 deg. Fah., so that ordinary 
water is used and two large air coolers take 
the place of cold storage chambers. Since the 
wet bulb temperature may have any value 
between 75 deg. and 32 deg., according to the 
season and to the time of day, and since it is 
desirable to supply the mine with air at a 
fairly steady temperature, the plant is there- 
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fore divided into six stages, in which air 
temperature limits are as follows :— 

Stage I air is cooled from 72 deg. (wet bulb) 
to 67-6 deg. Fah.; stage II from 67-6 deg. to 
62-6 deg.; stage III from 62-6 deg. to 57-6 
deg.; stage IV from 57-6 deg. to 52-6 deg.; 
stage V from 52-6 deg. to 47-8 deg.; stage VI 
from 47-8 deg. to 43-2 deg. Fah. 

Thus, when the wet bulb temperature of 
the air entering the coolers is between 
67-6 deg. and 62-6 deg. Fah., stage I can be 
shut down and the plant operated on the 
remaining five stages; similarly, when the 
temperature is between 62:6 deg. and 
57-6 deg. Fah., stages I and IT can be shut 
down and so forth, until, when the wet bulb 
temperature drops below 43-2 deg. Fah. (a 


and in the morning) then the whole plant can 
be temporarily out of action. This simple 
and ingenious method of operation ensures 
maximum efficiency and economy. 

The plant comprises two air coolers in 
parallel through which the air is driven by 
two 60in. Sirocco fans, belt driven at 405 
r.p.m. by 50 H.P. variable-speed electric 
motors, delivering into a common duct below 
floor level, which communicates with the 
downcast shaft through a tunnel 850ft. long. 
Air coolers are of the Heenan type, consisting 
of a number of cylinders, each 10ft. 10in. 
diameter by 8in. wide and weighing 3 tons ; 
these cylinders are built up of galvanised 
steel plates, 8in. wide and’/,,in. thick, arranged 
in long spirals to provide a radial gap between 
the outside of one plate and the inside of the 
inext of about jin. The total length of plate 
n each cylinder is approximately 5400ft. 

There are six evaporators, consisting of 
cast iron cylindrical tanks with an internal 
diameter of 4ft. 7in. and a height of 12ft. 3in.; 
they are kept full of the water to be cooled 
and in them are immersed the coils of piping 
containing the ammonia undergoing evapora- 
tion. The six ammonia compressors are 
single-cylinder double-acting machines, each 
driven at 81 r.p.m. by an induction motor of 
120 B.H.P.; power is-supplied on a 15-kV, 
three-phase circuit from the Morro Velho sub- 
station. Heat insulation consists of cork 
grown locally, which was dried and granu- 
lated at Morro Velho. 

The main contractors for the plant were 
J. and E. Hall, Ltd., of Dartford, who sup- 
plied evaporators, compressors, and con- 
densers; air coolers were supplied by 
Heenan and Froude, Ltd., of Worcester, and 
the bulk of the electrical gear by the General 
Electric Company, Ltd., of Witton. 

In operation this plant effected a marked 

improvement on working conditions under- 
ground. For example, the tonnage raised in 
1921 and 1922 was 151,299 and 169,234 
respectively, representing an increased output 
of 12 per cent.; since the value of gold is £3 
per ton of ore, this increased output went a 
long way towards paying the total cost of 
£90,000 in a single financial year. It is found 
that the workers are more alert in this con- 
ditioned atmosphere, with consequent reduc- 
tion in accidents. 
In the Morro Velho mine hoisting to the 
deep level is carried out in five stages, 
namely, the upper shaft is 2264ft. deep and 
the hoist is driven by a Pelton wheel, a some- 
what unusual arrangement; in the next 
three shafts, each of 1200ft. depth, com- 
pressed air hoists are employed. In the 
lowest stage an electric winding engine is used. 
Altogether, this mine provides us with an 
excellent example of British enterprise and 
initiative in the development of deep mining 
technique under exceptionally difficult 
conditions. 





condition obtaining in cold weather, at night 


(To be continued) 








Unification of Serew Threads 


No. II—(Continued from page 504. June 29th) 


ORD WOOLTON (President, British Stan- 

dards Institution) opened the afternoon 
session with a short address, in which he 
emphasised the importance of standardisa- 
tion. He said he had been told by a man 
whom he held in high regard, viz., Mr. 
William Batt, who was in charge of the War 
Production Board of America, that the lack 


2 “The Air Cooling Plant at the Morro Velho Mine 
of the St. John del Rey Mining Company, Ltd., Brazil,” 
by Eric Davies, B.Sc. (“‘ Trans.,” Inst. Min. E., Vol. 
LXIII). 








of standardisation in screws had cost the war 
effort 100 million dollars. That was a figure 
worth thinking about. After the last war 
there were discussions with a view to getting 
standardisation of screws and now the subject 
was still being discussed. The intervening 
twenty-five years apparently did not produce 
very much, but he hoped that engineers 
would now go right ahead with the subject. 
Expressing the hope that there would be 
agreement between Great Britain and 
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America on this comparatively trivial matter 
of screws, he said that standardisation 
generally must be a good thing for British 
trade. We had every reason to be proud of 
our engineering industries, and we should 
abandon the belittling of ourselves that. had 
gone on during the past twenty-five years. 
We had proved beyond any shadow of doubt 
in this war that we were not a decadent 
people—as we often had been told we were— 
and from the technical engineering point of 
view Great Britain now stood higher than it 
ever had. Surely we need not fear com- 
petition from any other country in the world 
when it came to issues involving technical 
skill! Urging that we should try and arrive 
at interchangeability, as was now under dis- 
cussion, he said that even if the other fellow 
could get into the world’s markets a little 
earlier than we did, because of having a 
bigger population that was not engaged in 
war than we had, we should be able the more 
easily subsequently to get into the world’s 
markets by reason of standardisation and 
interchangeability between British and 
American production. 

The following papers were then presented : 
—‘‘ The Unification of British and American 
Screw Threads,” by J. E. Sears and F. H. 
Rolt ; ‘‘ Research on Fatigue Strength of 
Screw Threads of Different Form,” by D. G. 
Sopwith and T. Settle; and “ Rationalisa- 
tion of Screw Thread Series,”” by J. E. Sears 
and W. C. Swift. : 


DISCUSSION 


Sir Anthony H. Bowlby (Guest, Keen and 
Nettlefolds) thought too little attention was 
being given to the long-term advantages 
which would be derived from a unification of 
present screw thread systems and the extent 
to which they would outweigh the difficulties 
which would arise in the transition period. 
A questionnaire should be circulated asking 
for an estimate of the cost which would be 
involved by firms making a change to a com- 
pletely new system. Too many theoretical 
opinions had been expressed about the 
matter and more thought should be given to 
the financial considerations involved. 

As to whether the matter should be treated 
on an international basis or only as between 
this country and America, sooner or later we 
should have to come to an international 
system, and it would be better to make the 
change in one stage. Answering other 
questions put forward in the two papers pre- 
sented by Mr. Sears, be said he thought the 
existing British standards provided for all 
the diameters required, and that both coarse 
and fine series were necessary. As to whether 
amendment was desirable in the present 
series, he said that in many diameters the 
fine thread series differed so little from the 
coarse series that it was hardly worth while 
thinking about a different standard. Finally, 
he said that both British and American pitch 
diameter ratios followed a close grading and 
there were considerable advantages in keeping 
to that grading. 

Mr. F. W. Elstub (Alfred Herbert, Ltd.) 
said that as one of the delegates to the 
American Conference in 1943, he was an 
enthusiastic supporter of the proposal for 
unification. Indeed, he would go farther and 
say that Russia, Switzerland, France, and 
eventually Germany and other countries 
should also be taken into account. Mr. Sears 
had suggested it would be difficult to unify 
the British inch system and the metric system, 
but personally he did not think so. As to the 
series we should adopt, both the people who 
produced screw threads and the makers of 
tools for the purpose would like to see the 
system simplified as much as possible in order 
to reduce the number of pitches to the abso- 





lute minimum, and also the number of pitch} 


diameter relationships. If Britain and 
America could agree on a simple straight- 
forward series which would be likely to be 
adopted all over the world, they would have 
done a really good job: 

Dr. H. 8. Rowell (Ransomes, Sims and 
Jefferies) said that on the Continent there 
were more Withworth bolts and nuts than 
any other kind. The Russian and German 
railways were equipped almost entirely with 
the Whitworth thread, whilst the Belgians 
and Germans had exported Whitworth bolts 
and nuts as well as screwing tackle to various 
parts of the world. Commenting on certain 
proposals made years ago, he said he now felt 
that the day for the halfway thread had gone 
by and that if any change were made it 
should be that the 60 deg. thread should be 
adopted not only from a world point of view, 
but also from the point of view of our own 
Colonial and Eastern markets. After the last 
war it was calculated that in the United 
States it would cost £2,000,000,000 (two 
thousand million) for industry to change over 
to the metric system, and the idea was com- 
pletely turned down. Finally, he said he 
would not seek uniformity for the sake of 
uniformity. He did not consider that the 
long-term advantages derived from a unifica- 
tion of present screw thread systems would 
outweigh the difficulties in the transition 
period and he would stick to the inch. 

Mr. F. E. Smith thought that too much 
emphasis was being put on the purely imme- 
diate cost difficulties in changing over, 
whether on screw systems or anything else, 
and there was a great tendency to overlook 
the very much wider implications of what 
lack of standardisation led to. At the 
present stage, to hope for international 
standardisation of screw threads was prob- 
ably asking for the moon, but it was essential 
that this country—a small one relatively to 
worldwide interests—should be clear about 
its own standards and strive might and main 
to secure a common cause with all the 
English-speaking nations. The time would 


then come—it might be a long time—when. 


we should get world unification. He denied 
that it would be necessary to scrap jigs, 
tools and gauges at one fell swoop. Any 
change would be gradual. 

Dr. G. A. Hankins (National Physical 
Laboratory) said that work on fatigue 
strength was given absolutely top priority 
at the N.P.L., and added that as regards the 
three machines mentioned in the paper by 
Mr. Sopwith, one was at the N.P.L., one was 
in Canada, and the other was on its way to 
the Bureau of Standards at Washington. 
Thus there would be complete interchange of 
information and full co-operation. 

Mr. J..M. Newton (Metropolitan-Vickers 
Company) said that his first impression was 
that a change of standard would be both 
costly and troublesome. In his own case he 
did not think the cost of changing over tools 
and gauges would be less than £20 per 
employee, and whilst the case for change 
under war conditions was overwhelming, 
under peace conditions he was not so sure. 
He could not recall an instance in his own 
factories where there had been any incon- 
venience owing to the fact that the British 
standard did not agree with the American, 
although he agreed that the position was very 
different with, for instance, transport com- 
panies who had to get repairs done in 
different countries. Many economists were 
urging the advantage to the world of freer 
trade and from that point of view the case in 
favour of the change would grow as time 
went on. If necessary, therefore, we should 
not shrink from making it. The firm with 
which he was connected had already had 





such an experience and there was no doubt 
that if the change came it would be a very 
big and expensive one, and he was in full 
agreement with those who said it should not 
be made for the sake of compromise. 

Mr. K. J. Hume, speaking on the general 
question of unification of British and 
American threads, said that under war con. 
ditions that would have saved much valuable 
time and money and it would have similar, 
if less obvious, advantages in peacetime, 
Assuming a satisfactory standard was agreed 
upon, there must be a long transition period 
before it could come into universal use. The 
alternative to an entirely new standard was 
one that was interchangeable with one or the 
other existing standard. On the face of it, 
that seemed the most likely course, and in 
that case it might be feasible to use, in some 
applications, a bastard thread interchange. 
able with both. The majority of sizes in the 
B.S.W. and American national coarse series, 
with the notable exception of the }in. sizes, 
had common pitches and nearly equal effec. 
tive diameters. It would be interesting to 
know how many B.S.W. and American 
national coarse bolts and nuts had been inter. 
changed with a little judicious “ fiddling ” 
during the war, and it might be surprising to 
know how some of the stresses had been with- 
stood. Even though such a_ suggestion 
might be officially frowned on, the fact that it 
was possible showed how closely related were 
these two standards, and encouraged 
attempts to unify them. There was also a 
fairly close relationship between the B.A. 
and American national fine series, particu- 
larly in the larger sizes which were most 
commonly used. 

Mr. J. E. Hill said that the Germans before 
the war used the Whitworth thread, and we 
must not embark lightly on the unification 
of British and American thread standards 
without seriously taking into account the 
question of full international standardisation. 
The long-term advantages to be gained by 
the adoption of a fully international unifica- 
tion of screw threads for general fastening 
threads, pipe threads, and instrument threads 
justified an intensive effort, particularly at 
this stage in world history, when the industrial 
rehabilitation of so many nations was about 
to begin. 

Mr. H. E. Lane (Lehmann, Archer and 
Lane) said that whilst it was intended that 
this unified thread should eventually supplant 
all the present standards, there was a poten- 
tial danger of it becoming an additional 
standard to be added to the many other 
thread forms, thus enlarging the storehouse 
of the screw maker and the tool and gauge 
maker. Thus, the success of this thread 
hinged to a great extent on its form and 
whether it would be capable of being pro- 
duced as easily as, or more easily than, the 
present Whitworth form. That involved a 
progressive outlook and goodwill to the new 
form of screw thread, which would be accele- 
rated if the Government, having been 
acquainted with its merits and with the 
advisability of making it a national thread, 
could give some practical assistance towards 
that end. Whilst in some cases the change- 
over would be excellent and comparatively 
easy, there were many other instances where 
it would be necessary to educate users as to 
the value of the new thread, and a tremend- 
ous amount of advertising and literature 
would be necessary to bring about the change 
in the shortest possible time. He suggested 
that for pitches coarser than 26 T.P.I., a 
thread angle of 60 deg. would be the one 
which would give the least trouble in the 
change over, and would prepare the way for 
an, international thread form. 

Mr. P. R. Brierley (Anglo-Swiss Screw 
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Company), remarking that the goal must be 
world standardisation, asked whether Anglo- 
American standardisation would ultimately 
lead to that. It took fifty years to get railway 
gauge standardisation in this country, and 
it would take a long time to work out an 
Anglo-American thread standardisation. The 
paper on fatigue testing indicated what we 
were up against. If that work took five 
years, it would take another twenty-five 
years before an A.B.C. standard became 
even moderately widely employed. In his 
view, if the A.B.C. proposals were gone 
ahead with, there would be no hope of getting 
world standardisation for another century, 
but with Europe liberated, was not now the 
right time to draw Europe into these dis- 
cussions ? Russia should also be consulted, 
and he advocated including German scientists 
if we could find German scientists and engi- 
neers who had not been debauched by the 
Nazi methods of subordinating science to 
what the State thought was right. Otherwise 
there was the danger of the world being 
divided into rival trade blocs with all their 
consequences. 

Mr. T. Affleck (Acton Bolt and Fine 
Thread, Ltd.), said that at the 1944 Confer- 
ence in London the general opinion was that 
the new thread form should have rounded 
roots and truncated crest. At the same time, 
many expressed themselves in favour of a 
radius crest, and he considered that to be 
preferable. It had a great advantage when 
rolling. The majority of work was now pro- 
duced by rolling, and he believed that the 
percentage produced by grinding and cutting 
in the future would considerably decrease. 
There was an impression here that the 
Americans were strongly opposed to the 
radius crest, but having been in the United 
States, he could say that that impression was 
very greatly exaggerated. He did not find 
one thread producer in America who had a 
serious objection to the radius crest in itself, 
and he did not believe there would be the 
objection in the United States to it that was 
commonly supposed here. 

Mr. J. S. Blair (Stewarts and Lloyds), 
referring to what had been said as to the cost 
of unification, suggested that enough stress 
had not been laid on the cost of not unifying. 
The cost of unification occurred once, whereas 
the other cost went on all the time, year after 
year. There never seemed to be any diffi- 
culty in finding the money to form a new 
company which would bring in a profit of 
10 per cent., but research upon standardisa- 
tion brought in *...ofits of thousands per cent., 
and it was worti putting up sufficient money 
for that purpose to bring in a long-period 
dividend. Pessimistic views had been ex- 
pressed with regard to the length of time 
required to bring in other countries in aiming 
at international unification, but it was 
desirable that every country should come in. 
Nevertheless, it was not desirable that the 
final thread arrived at should be a sort of 
average of the thread form of every country. 
Just as America was being asked to give up 
something, and we should have to give up 
some of our ranges, so other countries would 
have to give up a good many of theirs. 
Possibly in view of the large use of Whit- 
worth threads on the Continent, it would be 
worth their while to give up all others and 
adopt the Anglo-American standard if that 
appeared to be a suitable one. He urged 
that we should try and standardise a universal 
thread, even if it were not the best. 

Mr. Perey Good (Director, British Stand- 
ards Institution) referred to the machinery 
for bringing about international standardisa- 
tion which is now in existence, and said that 
the Anglo-American-Canadian conferences 
were a war measure. It was recognised that 





the old International Standards Association 
was not in a very good position for proceeding 
immediately after the cessation of hostilities, 
and the United Nations could not wait for 
an organisation to be formed which included 
the enemy countries, because the entry of 
them into this sort of discussion must await 
certain political developments. Therefore, 
as a result of discussions between the America 
Standards Association, the Canadian Stand- 
ards Association, the B.S.I., and one or two 
others, a body had been set up, known as the 
United Nations Standards Co-ordinating 
Committee. As soon as conditions made it 
possible, the occupied nations could be 
invited to participate, and already they had 
indicated their desire and readiness to do so 
at the earliest convenient moment. Eventu- 
ally, the enemy countries would come in and 
the United Nations Standards Co-ordinating 
Committee would become the International 
Standards Federation, which was now in 
complete suspense. In no part of that work 
was a parochial or local outlook held; 
indeed, the desire for further internationali- 
sation was in everybody’s mind. On the 
question of the adoption of the metric system, 
he said the British Standards Institution did 
not enter into any part of this controversy 
as between the metric and inch-pound 
system. It had been agreed many years ago 
that the controversy was hardly a technical 
one, and would require discussion in a 
different field to that of the ordinary technical 
work of the Institution in relation to stand- 
ardisation. He reminded the Conference 
that in pressing for full internationalisation, it 
would, in his view, be the greatest pity if the 
advantages of unification between the coun- 
tries using the inch-pound system should be 
delayed pending discussions concerning full 
internationalisation. Unification between the 
countries using the inch-pound system would 
be of the greatest advantage as the first stage 
towards the fuller outlook. There were some 
fundamental differences in the ideas of the 
people using the inch-pound system and 
those using the metric system, and it would 
have been better if we referred to the inch- 
pound system instead of the British system, 
because the controversy went much deeper 
than the question of methods of measurement. 

Mr. H. G. Conway (Aircraft Equipment, 
Warrington) said his particular subject was 
the need for large-diameter fine pitch threads. 
Standard threads of the B.S.F. or B.S.W. 
type were used on large machines up'to the 
largest size, as, for example, 2in. nuts on a 
diesel engine cylinder head. On smaller 
machines, large diameters were frequently 
used, but with associated pitches much finer 
than any standard. The only limit to the 
fineness of pitch that might be required with 
a given diameter was the increased tendency 
for the threads to jump as the diameter 
increased. A diameter-pitch ratio of about 
100 was a reasonable limit, but 80 was better. 
In most of the design applications of these 
fine threads, they were not highly stressed, 
but were needed for structural and mecha- 
nical reasons to retain and hold parts 
together. Thus the diameter of the thread 
was usually a function of some other part, 
so that the thread would (a) pass through or 
clear another diameter, as in ball bearing 
clamping nuts, or (b) retain some fitted part, 
leaving a small wall thickness under or over 
the core of the thread, as in a lock-nut. Since 
the diameter of the thread was so closely 
associated with the part being fitted, it was 
rarely possible to use diameters of normal 
steps, say, 24, 23, &c., and in the inch system 
the designer had invariably to use a 7th 
step or even a 1/s.nd step. With the metric 
system the position was easier, and even 
millimetre steps were used, giving 124 steps 


to the inch, as compared with 8 or 16 with 
the normal inch system. What was wanted, 
therefore, was a series of pitch-diameter 
associations in the pitches, 8, 12, 16, 20, 26, 
and 40 T.P.I. from lin. diameter upwards, 
with a limit at the diameter-pitch ratio of 
100, 1.e., 12in., 8in., 6in., 5in., 4in., and 2}in. 
diameter for the pitches mentioned. The 
diameters should preferably be in 1/,,in. steps 
and not fin. or #;in. 

Mr. A. G. Gardner suggested that there 
should be only one series of standard threads, 
and they should be of the type suitable for 
rolling. All others should’be known as non- 
standard, and if that policy were adopted, he 
believed the non-standard threads would be 
avoided wherever possible. If an _ inter- 
national scheme could not be brought into 
operation within a resaonable time, then we 
should adapt the standard series from our 
present British threads. 

The conference closed with a cordial vote 
of thanks to the authors of the papers, which 
was proposed by Sir Robert McLean, Pre- 
sident of the Institution of Production 
Engineers. 








The Finances of State-Owned 
Railways 

In the course of a speech made at Hull, on 
Monday, July 2nd, Mr. Oliver Lyttelton, the 
Minister of Production, and President of the 
Board of Trade, made reference to the financial 
results of railway nationalisation in Australia, 
New Zealand, and on the Continent of Europe. 
It was true, he said, that the Australians had 
gone in for certain schemes of nationalisation 
which were unfamiliar to us. In that country 
there were railways owned by the Federal and 
the State Governments. In 1932 a report to a 
conference of Ministers stated that there was & 
deficit of no less than £81,000,000 sterling. 
There had been large contributions from income 
tax to these railway undertakings, but in the 
period 1929 to 1930, notwithstanding these 
contributions, the average cost of haulage on 
the railways in Australia was more than two or 
three times greater than in America, where the 
railways are privately owned, and from to and 
a half to four times greater than in the Dominion 
of Canada. The “ Official Year Book” of the 
Commonwealth of Australia contained, Mr. 
Lyttelton said, an interesting table, in which 
the working expenses of a train mile on 
Federally-owned and private railways were 
compared. The figures are as follows :— 
Commonwealth railways, 210-98d. a mile; 
State railways, 114d.; and private railways, 
90-65d. The average wage under the Common- 
wealth railways was about 7 per cent. less than 
that paid by the privately-owned railways, and 
for every pound received by railwaymen work- 
ing on the privately-owned lines the Govern- 
ment railway servants only received 18s. 3d. 
In New Zealand the State-owned railways had 
had to write off £10,400,000 of the total capital 
of £60,000,000 invested in railway undertakings. 
The condition of Government-owned railways 
in France was shown in a report of the Minister 
of Public Works, which indicated that the 
accumulated deficits since 1921—the report was 
made in 1935—were no less than about 
£346,000,000. With regard to the Swiss 
Federal Railway system, Mr. Lyttelton quoted 
an article in The Economist in 1935, which stated 
that one day or another the Federal Treasury 
would have to take over or repay some 
£200,000,000 of railway debt. In Italy the 
latest figures for the State-owned railways 
showed in 1938 a deficit of 191,459,000 lire. 








OLp CromPTonrIANs.—To mark the centenary of 
the birth of Colonel R. E. B. Crompton, C.B., the 
Association of Old Cromptonians is holding a dinner 
at the Connaught Rooms on Wednesday, September 
26th. The Hon. Secretary of the Association would 
be grateful if Old Cromptonians wishing to be 

resent would get in touch with him at Electra 





ouse, Victoria Embankment, London, W.C.2. 
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SCREW THREAD ANGLES 


OF all the standards in common use by the 
engineer, none is of greater importance than 
those that regulate the dimensions of screw 
threads. Yet they have so entered into our 
lives that we give them never a thought save 
when some particular occurrence like the 
recent Conference on Unification brings them 
to ourattention. That is as it should be. One 
ought not to have to think about standard 
products at all and ought to feel justified in 
believing that all the problems have been 
resolved by experts and that the product 
standardised is, if not the best conceivable, at 
least the best possible compromise. Years 
ago, 1841, Whitworth standardised an angle 
of 55 deg. for his thread. He had adequate 
grounds for doing so, but one may regret now 
tbat he did not adopt the more obvious angle 


of 60 deg. Alternatively, we may regret that 
when the Americans decided to standardise a 
thread of their own, they departed from the 
existing Whitworth standard and took the 
angle of 60 deg. That difference has been a 
source of trouble ever since and much of the 
time at the recent Conference in London and 
elsewhere was devoted to it. 

One of the effects of the war is that it has 
made unification of American, British, and 
Canadian screw threads very desirable, if not 
imperative. But the war only accelerated 
what would have bappened sooner or 
later in any case between the three 
countries. There is between them a great 
exchange of parts held together by 
screws of one kind and another, and great 
inconvenience results when the lack of 
upiformity renders it impossible to buy 
replacements and spares “ off the shelf ’’ in 
each country. During the war the inconveni- 
ence has been sometimes overcome in a crude 
sort of way by forcing American nuts to mate 
with British screws and vice versa. It is an 


_|instructive comment on the triviality of the 


difference between 55 deg. and 60 deg. that 
that is possible, but it is not a practice to be 
encouraged by scientific people, and an 
adjustment agreeable at least to the 
“ A.B.C.” nations—to adopt Mr. J. S. 
Scaife’s convenient nomenclature—is being 
earnestly sought. There was some pressure 
at the London Confererce to bring in the 
metric countries as well. To do so would 
enormously extend the difficulties, and on the 
whole the conclusion seemed to be pretty 
general that America, Britain, and Canada 
should agree on a common standard for engi- 
neers’ screws. The standard, it seems likely, 
would be Whitworth for pitch, already 
almost a common standard but with a 
flattened crest and one or other of the present 
angles or the fifty-fifty compromise of 
574 deg. One of the merits of that fractional 
angle is that at a pinch, rather literally, it 
would marry with either 60 deg. or 55 deg. 
during the interregnum when the new 
standard was coming into operation. Thereby 
it would save wastage, for existing stocks of 
screws and nuts could be used, but it would 
not obviate entirely the enormous capital cost 
of making the change over—estimated by one 
speaker, Mr. Bowley, as £175,000 in one 
works alone. But the adoption of that angle 
would be an unadulterated compromise and 
engineers would, of course, prefer a standard 
based on science. It appears, however, that 
a laboratory research cannot settle the matter. 
Workshop practice is a ruling factor and, 
according to two or three speakers at the 
Conference, since thread rolling and grinding 
will outweigh all othér methods in the near 
future the angle adopted must accommodate 
itself to that method. 

The change from a long-established stan- 
dard to a new one is always a troublesome and 
expensive business, and one has carefully to 
balance the advantages against the incon- 
venience and cost. The long view must be 
taken. In the bad old days manufacturers 
often had their own private “ standards,” so 
that they might make sure of getting the 
order for spares and replacements. That 
narrow view has been eradicated by the 
unremitting efforts of the B.S.I. and other 
standardising bodies. And now the inter- 
dependence of the three great English 





tighter by the war. It is, we all hope, a 
probability that reciprocal agreements about 
engineering products will be made between 
these A.B.C. nations in the near future. If it 
is, a common standard for screw threads will 
facilitate mutual trade. That is a relatively 
short view. We must not shut our eyes to 
what we trust is a very very long view that 
a world war may break out again and that 
then everything that can facilitate exchange 
of equipment between the English-speaking 
nations, which we may surely assume will 
be united, will be of untold value. 


Foundry Problems 


THE ironfoundry position throughout the 
country is a serious one, and unless steps are 
taken to deal with it there will probably be 
further deterioration. The underlying cause 
of the present difficulty is the shortage of 
labour, which applies to skilled craftsmen, 
semi-skilled workers, and foundry labourers 
alike. Nearly all foundries are unable to give 
reasonable deliveries, and there is a regret- 
table increase in the percentage of defective 
and scrap castings. 

For a long time past the engineering output 

of the country has been concentrated mainly 
on war work, and in most classes of this work 
the percentage of iron castings required is 
relatively low. For example, practically no 
iron castings are required for aeroplanes, 
guns, ammunition, bombs, and tanks. As 
the engineering industry gradually reverts to 
peacetime production, the percentage of iron 
castings to the total output will probably 
increase considerably. In some industries, 
of course—notably the machine tool and 
wood-working machinery trades—the per- 
centage of iron castings is extremely high, 
and excellence of quality is essential. Under 
war pressure’ @ considerable number of 
foundry workers have been attracted into 
munition factories, and have quickly acquired 
sufficient dexterity to enable them to earn 
comparatively high wages. At the same 
time, the normal flow of apprentices and 
labourers to ironfoundries has been greatly 
reduced, also largely owing to the greater 
attractions in munition works. It is obvi- 
ously of the greatest importance that steps 
should be taken by the Minister of Labour 
to direct foundry worke: ow engaged in 
other branches of the industry to resume 
their normal work. 
The foundry trade is one which requires 
skill, craftsmanship, and judgment of a very 
high order ; in fact, in no other branches of 
engineering is a greater degree of skill 
required. None the less, there has grown up 
among other engineering workers a totally 
unfounded idea that in some way or another 
foundry workers occupy a position of inferior- 
ity when compared with the skilled workers 
in other branches of the trade. Probably the 
fact that fuundry work is “ black work ”’ is 
responsible to some extent for this unwar- 
ranted opinion. Steps should be taken by 
ironfounders to dissipate this feeling, and to 
attract foundry workers and apprentices, so 
that the present deplorable position can be 
rectified, otherwise there is no question that 
things will go from bad to worse, and that 
we shall be confronted with the greatest 
difficulty in obtaining the quantity and, 
above all, the quality of castings which are 
essential. 
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Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


WHOSE FAULT? 


§izr,—Why are the right type of young engi- 
neers hard to find ? The answer, given in your 
leading article, needs to be emphasised. The 
older members of the profession must bear the 
responsibility. 

It is a very serious matter from a national 
point of view that young men of ability and 
enterprise, who receive an expensive training 
for the engineering profession, so often find their 
efforts frustrated and the salaries obtainable so 
unsatisfactory. Some divert their energies into 
other work. It is true that they have probably 
received benefits from their training, but that 
does not compensate the nation for their depar- 
ture from the ranks of the engineering pro- 
fession. For if one fact is apparent, even to all 
the political parties in Britain to-day, it is that 
this country must increase its exports in volume 
greatly in excess of that shown in the returns 
for the years before 1939. 

Practically all of our exports must be, 
inevitably, manufactured goods. In the pro- 
duction of these goods, the management of 
factories is, of course, important. In the 
service of the Government and in many indus- 
trial concerns, men engaged in administration 
receive higher emoluments than professional 
engineers, who are subordinate to them. There 
are some engineers who have, in commercial 
concerns, obtained administrative work, but a 
glance down the list of directors, even of some 
of our largest companies dependent on applied 
science for their output, will show that ongi- 
neers are in the minority. 

For what it is worth, after long reflection, my 
belief is that it is what R. L. Stevenson called 
“ crabbed old age.”” As we grow older there is 
the danger of an increase in selfishness, an over- 
estimate of the value of experience. In that 
respect we engineers are as bad as the politicians. 
Especially is it true of the members of the 
Councils of the engineering institutions. Of 
the elected members, not more than two should 
be over sixty, and the average age of the elected 
members should be round about forty years. 
That excludes Presidents and Vice-Presidents, 
who would naturally be senior members. 

During recent years some of us have been 
studying the Russian economic system. Nobody 
in the engineering profession, we may assume, 
wishes for their political technique. They have, 
however, made amazing progress in their indus- 
trial revolution. Much of their success has 
been due to the authority given to engineers 
and to the encouragement of youth to occupy 
responsible positions. 

The correspondence columns of THE ENcI- 
NEER have revealed the discontent of many 
engineers concerning the composition of the 
Council of one institution, and the lack of 
support to members in their efforts to obtain 
better conditions of service. Engineers know 
that the medical and legal professions are better 
off in that respect than they are. Reforms are 
needed, not only for the benefit of engineers, 
but for the benefit of the nation, If better 
prospects are not offered to young men in the 
engineering professions, we shall lag behind 
other nations in the competition for trade, and 
we shall not secure the volume of exports needed 
to maintain even the present standard of living. 

C. A. Mippteton Smirs. 

July 3rd. 





Str,—You have rendered yet another service 
to industry by drawing attention, in a leading 
article in your current issue, to the shortage of 
young engineers capable of taking up positions 


of responsibility in a post-war world. Un- 
doubtedly, a number of reasons for this shortage 
can be put forward, but there is one which does 
not appear to have been given much promin- 
ence. Fifteen to twenty years ago the engineer- 
ing industry was hard hit by a period of depres- 
sion. During that time there must have been 
many promising youths who were lost to the 
profession of engineering, as there were so few 
openings, and as so many parents must have 
found it economically impossible to encourage 
their sons to enter an industry which appeared 
to offer so little reward. I fancy that, in this 
present shortage of suitable men, the engineer- 
ing industry is now suffering the worst effect of 
that period of depression. 

Is it too late to remedy the matter? There 
always seems to be a doubt as to when one 
ceases to be a “‘ young man,”’ but the age group 
I have in mind is now 35-40. Amongst that 
group there must be many intelligent men 
possessed of a good deal of common sense—the 
first necessity for any job—who are not too old 
or set in their ways to change the blind-alley 
occupations into which circumstances have 
forced them. A few years’ “ training while they 
work ”—training that should not overlook the 
importance of industrial management—would, 
I suggest, produce a body of men whose services 
could be of great assistance during the next 
fifteen years. By that time the engineering 
industry should be deriving the full benefit of 
the training schemes which are now in their 
infancy. To attract men of the age and calibre 
I have in mind, it would naturally be necessary 
to ensure that financially it would be worth 
their while. 

At present, as is proper, the nation reflects 
with pride and gratitude upon what has been 
accomplished during the last few years by its 
youth, but the war has shown us the need of 
making the best possible use of all our man- 
power, and I hope that as the nation proceeds 
with its reconstruction after the ravages of war, 
it will not get into a former habit of crying “ too 
old at forty.” J. Witt1aM. 
London, S.E.18, June 29th. 





Sm,—I have read with interest the above 
article which appeared in your issue of June 
29th. 

I note particularly the statement, “ the need 
for young engineers is very great, but the 
supply is smaller than ever.”” May I add to that 
statement that it seems inevitable that this 
need will be even greater in a few years from 
now ? 

May I, in a few words, state my own present 
ridiculous position ? I am almost twenty-one 
years of age and am within a month of com- 
pleting a five years’ apprenticeship in mech- 
anical engineering. During these five years I 
have given much time to study at evening 
classes, gaining the Higher National Certificate 
in Mechanical Engineering, with a number of 
endorsements, and I recently sat for the examina- 
tion for associate membership of the Institution 
of Mechanical Engineers. All this I have done 
with a view to entering the university on a B.Sc. 
course on completion of my apprenticeship ; 
but what do I find ? I find that, even with the 
European war at an end, the Ministry of Labour 
refuses to allow my entrance into the university 
in order to complete my training, and it would 
seem that no one can do anything for me. 

There may well be a great shortage of young 
engineers in the near future, but I do not think 
it is difficult to understand ‘‘ Whose Fault ? ” 

W. Brack. 

Edinburgh, July 2nd. 





STRIKES AND CO-OPERATION 
Sim,—Your Editorial, titled ‘‘ Strikes,’’ gave 





some uncomfortable facts which have now been 


at stake. 





added to by Mr. Will Lawther. He is reported 
to have said: ‘‘ No plan is of any value if it 
does not take into account the embittered rela- 
tions which exist between miners and mine- 
owners.’ Later, he looked forward to “ the 
chance to tackle the job we have longed for—to 
give this nation a mining industry of which we 
can be proud.” 

You point out that all workers are public 
servants and that the trend of modern economic 
policy is to direct all industry for the public 
benefit. One might comment that the delay in 
solving these strained relationships and accept- 
ing public responsibilities is a serious reflection 
on our ability to face squarely the basic issues 
What Mr. Lawther longs for in 
the mining industry, every right-thinking man 
longs for in every industry : Industry of which 
the nation can be proud. 

I suggest that a modern economic policy alone 
is not adequate. The song puts it— 


** Post-war planners will, of course, 
Get the cart before the horse.”’ 


What we need is a modern moral policy which 
will create the co-operation and confidence on 
both sides and remove the bitterness and mis- 
trust which douches every progressive move. 

In an Editorial of December last you ex- 
pressed the opinion that it was “‘ becoming more 
and more important to foster the team spirit in 
industry,” and that it could only be accom- 
plished by ‘“‘ devoting a greater degree of atten- 
tion to the human factor.” 

We need leaders of management and labour 
who will come forward and demonstrate this 
tfew factor, leaders who will replace motives of 
“ get’ with “‘ give” and so produce a new era 
of confidence and goodwill. Therein lies the 
whole secret to the future of British enterprise 
and craftsmanship, and in which sound economic 
progress will be possible. 

J. W. SPOONER, 

Lincoln, June 27th. 


A WORLD SOCIETY OF ENGINEERS 


Sim,—Mr. John Seaman’s suggestion that a 
World Society of Engineers should be formed is, 
in my opinion, most timely. That it should 
pass without comment in your columns is 
strange, considering the frequency with which 
engineering progress is interrupted by world 
cataclysms, economic and military, and all the 
devastation that results. 

If engineers in the past have tended to take 
the narrow view of their work, and to confine 
themselves to works that promise a reasonable 
return upon investment, and have limited their 
corporate activities to discussions on technical 
matters, may it not be that a great opportunity 
has been missed, and that the time has come to 
correct this myopic tendency, so that they may 
play a conspicuous part in the advancement of 
the art of living to a standard commensurate 
with the natural resources at man’s disposal and 
the highest aspirations of humanity ? 

It is understandable that engineers should 
wish to avoid the clash of political bias in their 
deliberations, and indeed party politics is an 
undesirable element in any engineering dis- 
cussion; but the engineer is a servant of 
society and his effectiveness depends on his 
awareness of the needs of the community and 
of the flaws in the economic machine that have 
frustrated his efforts in the past, as well as upon 
a right judgment and action on his part. These 
objectives can scarcely be attained without a 
wide range of discussion and personal contact, 
for civilisation is essentially the fruit of asso- 
ciated effort. 

On these grounds I shall certainly support 
Mr. Seaman’s proposal. 


London, July Ist. H. C. Kine. 
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Bristol Aeroplane Company Developments 


URING a recent visit to the Filton works 
of the Bristol Aeroplane Company, Ltd., 
we were able to see some of the developments 
of the company’s design department, concern- 
ing the future civil aircraft programme and 
the powering of these new machines. 


BRABAZON TRANSATLANTIC AIRCRAFT 


Of outstanding interest was the progress 
which is being made with the design and pre- 
liminary construction of the transatlantic 
type ‘167°’ machine, better known as the 
** Brabazon Type I,” which has a designed 
still-air range of 5000 miles and an economical 
cruising speed of 250 m.p.h. A view of a 
model of the machine is reproduced herewith. 
This range will permit of direct flight between 
London and New York, even taking into 
account headwinds which may be encoun- 
tered at operating altitudes in excess of 
20,000ft. The principal dimensions of this 
aircraft are given below. 


Dimensions 


Span = 230ft. 
OS ees 177ft. 
Height over rudder 52ft. 


Engines 
Eight Bristol ‘‘ Centaurus ’’ engines 


Designed output each engine, over 2500 B.H.P. 


SUMMEEE eas. one. = ase In pairs 

Propellers’... Four 

Propeller type x Contra-rotating 
Weights 

Normal all-up weight ... 250,000 lb. 

Tare weight ...... ... 130,600 Ib. 

Flight crew weight 2000 Ib. 

Disposable load 117,400 lb. 


We were particularly interested in the 
full-scale wooden “mock-up” of the air- 
craft, with its large circular pressurised 
hull, which is enabling the problems 
concerning the lay-out of berths and beds for 
day and night accommodation and the dining- 
room and other accommodation for passengers 
and crew to be progressively solved. It is of 


crew and passenger quarters, and the cargo 
holds will all be air conditioned, and a pres- 
sure will be maintained by means of cabin 
blowers, which will correspond to normal air 
conditions at 8000ft. Provision will be made 
for eighty passengers in berths by night, while 
the day accommodation, consisting of arm 
chairs in social rooms can be expanded to a 


made some months ago. It was designed to 
fulfil the need for a simple reliable twin. 
engined cargo-carrying aircraft, which would 
be capable of operating from small landj 

grounds with a payload of 4 to 5 tons. Non. 
stop stages, not exceeding 500 miles, are 
expected, with speeds in the region of 175 
m.p-h. The hope is expressed that with such 
a machine it will be possible to offer the public 
air travel at somewhere about 2d. a mile, 
Two versions of this machine are being pro. 
vided for, one for freight-carrying Purposes, 
called the ‘‘ Bristol Freighter,”’ and the other 
for passenger service, called the “ Bristo] 








ARTIST'S 


maximum of 224 passengers on short stages. 
The power plant will be eight Bristol 
“Centaurus ” eighteen-cylinder radial sleeve- 
valve engines, totally enclosed in the wings 
and geared in pairs to four contra-rotating 
propellers. Both the engines and gearing 
will be accessible from within the wings in 
flight. 

A complementary design, the prototype 
of which is well under way,is the Bristol 








interest to record that the flight deck, the 


“ Freighter,” to which full reference was 





IMPRESSION OF BRISTOL TRANSATLANTIC AIR LINER 


Wayfarer.” A further civil machine is the 
‘* Bristol Helicopter,’ to which we hope to 
refer again in a later article. 


THE Bristou ‘‘ CENTAURUS ”’ ENGINE 


The major centre of interest on the occasion 
of this visit was the new eighteen-cylinder 
“Centaurus” engine, designed to develop 
over 2500 B.H.P. Ratings of that order have 
already been established with production 
engines, which we are now able to illus- 





























FRONT AND REAR VIEWS OF BRISTOL ‘‘CENTAURUS’’ 2500 H.P. ENGINE 
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trate, but powers very much in excess of 
2500 B.H.P. have been recorded on the 
test bench. Reviewing the progress made 
in air-cooled radial engine design since 
the original “Jupiter” engine, the first 
air-cooled engine to pass the British Air 
Ministry type test, the company shows that 
since those early days the specific power of 
Bristol radial engines has steadily increased 
from just over 14 H.P. per square inch of 
piston to over 5$ H.P., whilst the engine 
weight per B.H.P. has been reduced during 
the same period from 1-9lb. per B.H.P. 
to 1-07 lb. 

To this notable performance of the “ Cen- 
taurus,” the latest engine in the Bristol 
sleeve-valve range, two new factors have 
greatly contributed, namely, the new Bristol 
twin-entry two-speed supercharger, and the 
Hobson/R.A.E. petrol fuel injector. In 
general, the engine follows the broad lines of 
design of the ‘‘ Hercules ” engine, but many 
important improvements have been adopted 
as the result of the widest possible service 
and test experience. 


Dimensions and Particulars 


Type Two-row radial, with two" 
‘ speed supercharger and 
airesrew reduction gear 
No. of cylinders .. Kighteen 
Bore and stroke ... 5-76in. by Tin. 
Swept volume 3270 cubic inches, or 
53-6 litres 
Diameter over cylinders 55- 3in. 


0-4 or 0-444 engine speed 
Left-hand tractor 
8.B.A.C. standard No. 6 


Airscrew reduction gear ratio 
Airscrew rotation ae 
Size of airscrew shaft ... 


Fuel specification 100 Octane, grade 130 


Oil specification ... ... Bristol approved grades 

Average oil consumption 2-5 yal. per hour at 2400 
r.p.m., 1-12 gal. per 
hour at 1600 r.p.m. 

Bare engine weight (dry) ... 2780lb. rigid engine 


mounting, 2890 lb. flex- 
ible engine mounting 


The reduction gear is an epicyclic bevel 
unit, with a ratio of either 0-4 or 0-444 to 1, 
comprising a rear driving bevel wheel, three 
pinions mounted on trunnion arms on the 
airscrew shaft, and a front stationary bevel 
gear mounted in the reduction gear case. 
The front cover of the engine takes the form 
of a light alloy metal casting, which encloses 
the front bank sleeve drive mechanism and 
carries nine plain bearings for the forward 
ends of the sleeve cranks. This cover also 
houses a small gear scavenge pump, driven 
from the sleeve crank gear train, the duty of 
which is to remove surplus oil from the 
forward end of the engine and return it to 
the oil sump. The main crank case is made 
of forged aluminium alloy, and is built up 
in three sections. The front and rear portions 
are joined to the centre. section by maneton 


joints, each of which is secured by two bolts. 


The white metalled sleeves forming the big- 
end bearings are shrunk on to the two crank- 
pins and are pressure lubricated from the 
crankshaft. The cylinder barrels are amply 
cooled by many deep, closely pitched fins, 
and sixteen large-diameter studs are used to 
secure each barrel. The cylinder sleeves are 
made from a special steel alloy. Each piston 
carries two wedge-section gas rings, a channel 
section scraper ring, and a single-bottom 
scraper ring. The oil sump, which will be 
seen in one of our engravings, is a large- 
capacity magnesium casting, which is bolted 
to the underside of the supercharger casing. 
It carries the oil and petrol pumps, which are 
driven from the rear cover gear trains. 
Ignition is furnished by a pair of normal 
eighteen-cylinder magnetos, and the ignition 
timing control is built into the drive of the 
magneto units, so that maximum spark 
intensity at all timing settings is assured. 
The “ Centaurus ” engine, which we herewith 
illustrate, is available in complete power plant 
form, and it employs a highly efficient and 





reliable rear-swept exhaust system, which 
can be fitted with alternative types of tail 
pipes in order to suit single- or multi-engined 
installations. Considerable improvements 
have been made in such details as easily 
removable covers giving access to sparking 
plugs, and to cowl fasteners, which are now 
simple in form and easily secured. A new 
type of nose cowl has been introduced, which 
replaces the front exhaust collecter ring used 





on the earlier Bristol installations. The new 
nose ring, together with the hinged cowling 
panels and the ducted air intake, and the use 
of heat isolation cuffs on the front portion of 
the exhaust pipes are claimed to do away 
with the preheating of the cooling air flowing 
over the cylinder, and to result in engine 
installations having the lowest possible cool- 
ing drag and external drag. 
(To be continued) 








Oil Engines for Landing Craft 


ie our issue of August 27th, 1943, not quite 
two years ago, we described the organisa- 
tion and lay-out of a factory engaged upon the 
production of oil engines for landing craft. 
Now that the war with Germany has ended, 
further reference can be made to this 
interesting factory, since it has been visited 
by engineer representatives of many of the 
sub-contracting firms, and members of the 
Institute of Marine Engineers and the Diesel 
Engine Users Association have been invited 
to inspect it. 

It can now be stated that the firm respon- 
sible for this development was Davey, 
Paxman and Co., Ltd., of Colchester, and the 
works used for assembling, erecting, and 
testing the engines for the Ministry of Supply 








was carried out by a special production 
section of the Department of Royal Engineer 
Equipment of the Ministry of Supply, London, 
under the personal supervision of Mr. P. N. 
Everett, Assistant Director. An arrangement 
was made whereby for marine work a Lloyd’s 
Register of Shipping Survey was accepted by 
the Admiralty, both at the Britannia and 
Renault assembly factories, and at the 
hundreds of firms which supplied the various 
components. 


A Resuitt Works 


The precaution to provide another assembly 
works in London was a wise one, for in the 
early part of February, 1944, the Britannia 
Works at Colchester, were burnt out. The 





BRITANNIA WORKS AFTER INCENDIARY ATTACK 


was the old Colchester factory of the Britannia 
Lathe and Oil Engine Company. When 
taken over, that works had not been used 
for close upon twenty years, and within this 
old shell a modern oil engine factory was 
built up. We were present at the completion 
of the 1000th engine less than two years ago, 
and since that time the 4000th engine of this 
type has been completed. 

In addition to the Colchester Britannia 
Works, a further factory in the London works 
of the Renault Company was pressed into 
service, first, for security reasons, and, 
secondly, in order to assist in meeting the 
expanding demand for Davy Paxman T.P. 
engines. The ordering and regulation of the 
many components parts needed for this 
engine programme of over 2,500,000 H.P., 








attack by the enemy aircraft was, it is 
believed, not specially planned, but occurred 
when showers of incendiary bombs were 
unloaded by an enemy machine which was 
being pursued by one of our fighters. A view 
of the burnt-out dispatch department is 
reproduced herewith. Work on clearing the 
various shops and offices was begun at once, 
and the Ministry of Works accelerated the 
rebuilding programme. Undaunted, the 
work of assembly went on under open roofs, 
and one of the first jobs was to house the 
offices in new Ministry of Works standard 
hutments, two of which were erected. In the 
short space of five months, the main shops 
were rebuilt and new buildings added. 
The rebuilt works were officially reopened on 
August 3rd, 1944. 
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During the rebuilding period production 
never ceased, nor did it drop to any extent. 
Full advantage was taken of the assembly 
and testing facilities in the Renault London 
factory, and testing was carried out there 
throughout the whole twenty-four hours. In 
the new works, advantage was taken to 
improve greatly the test bed arrangements. 
The accompanying engravings show views 
in this new department. The engines are 
tested in slightly sunk pits, which bring the 
bed plate of the engine to the floor level, and 
greatly facilitate the testing operator in 
making any necessary adjustments. In 
order to reduce noise, each engine while 
under test is covered with an “ acoustic 
hood,’’ which is made of sheet steel lined with 
* Cellotex ’’ or “‘ Jigwood ”’ tiles, in order to 
damp noise. The arrangement, we found, is 
very effective. Alongside the engines are 
the Heenan and Froude water brakes, which 
are of the D.P.Y. pattern, and the engines 
are automatically run up to speed by an 
electric starting motor operating on a 12-volt 
circuit. 

The test period adopted is one of 12} hours, 
of which 5 hours are run at full load. Other 
tests during the period include governor 
trials and a 10 per cent. overload test. After 
completing the test, the engines are stripped 
and examined with regard to bearings and 
working parts by a Lloyd’s acceptance officer. 
The engine is then reassembled and undergoes 
a further short test at varying speeds. 

The test recording department, as will be 
seen from our engraving, is separated from 
the test bay by a wall with observation 
windows. The control desks have each a 
speed control lever at the front connected to 
the engine by Teleflex controls, and an 
emergency shut-down arrangement. 


found that after the final testing the engines 
pass along to the dispatch bay, where they 
are prepared for tropical conditions in the 
Far East and Pacific war fronts. All open- 
ings are effectively closed, and all exposed 
surfaces inside and outside the engine are 
covered with an inhibiting solution which 





Test BAY 


prevents corrosion and preserves the metal 
surfaces. Wooden packing, including the 
shipping stand, are done away with, and 
steel is now used, so as to resist possible 
attacks by the white ant. On comple- 
tion the whole engine is enclosed in a water- 
proof sheet, only the four lifting lugs being 








ing and packing of engine spare parts. Jy 
this part of the factory an exhibition has been 
arranged which shows the important part 
played by thesub-contracting firms. Examples 
of the various components are laid out for 
inspection. It can now be stated that Davey 
Paxman and Co., Ltd., and Ruston, Hornsby 
Ltd., with their associated firms, all made 
components for these engines, while another 
400 outside firms did sub-contracting work, and 
gave employment to some 16,000 workers, 
The special 12 T.P.V. type engine 
has, we learned, given uniformly excellent 
service under widely different conditions of 
operation. It has been used for all kinds of 
landing craft, for motor gunboats, for block. 
ade-running motorships, and for naval vessels 
and merchant ships. Other sets were used 
on land for gun sites, radar work, and search. 
light generating plants. Such V type engines 
are expected to play an important part in 
post-war work connected with road and rail 
transport, and for marine services. 








The Société des Ingeniéurs 
Civils de France* 


THE activities of the Société des Ingeniéurs 
Civils de France were never interrupted in spite 
of the war. Our offices did not fail to open for a 
single day for engineers needing information or 
assistance. We always held our meetings on or 
about the regular dates. 

We continued the publication of our Bulleting 
and ‘“‘ Memoirs,” although the latter have 
suffered delay due to the pressure of work upon 
authors, lack of paper, and the difficulties 
imposed upon our printers. 

We also had to face numerous tasks which 





left outside. 





On theinstrument panel, information is 


changed from time to time with the phases of 
the war. From the start of hostilities the 





ENGINES WITH ACOUSTIC HOODS 


IN TEST BAY 


ENGINE TESTERS’ INSULATED BOOTH 








given as to water and lubricating oil and 
exhaust pressures and temperature$, also 
engine speeds and powers. The fuel oil 
consumptions are recorded on continuous 
flow meters, and a pipette tube on the flow 
meter makes provision for a flash test when 
this is required. The whole of the recording 
work is done by girls, and this leaves the 
test-bed engineers in charge of the actual 
engines. The load on which the engine is to 
be run is shown, by a pointer moving over a 
scale in the control room, which signal is 
repeated on the test bed. 

During our recent visit to the department, 
one of the engines undergoing test was of the 
“Gay Viking’ type, which, we may recall, 
was used in the motor vessels used for 
running the blockade into Sweden 


The passing of such large numbers of 
engines through the test, has meant that 
careful attention has had to be paid to fuel 
and lubricating oil supplies. The fuel oil is 
accommodated in underground tanks, from 
which it is lifted by a pump to the gravity 
tanks which supply the test bed. The renova- 
tion of the lubricating oil is carried out 
in a separate building nearby, and the filter- 
ing equipment includes, besides magnetic 
filters, other filters of the Auto-Klean and 
Vokes patterns, and a large Streamline filter 
for the last treatment. 

The work of reconditioning used and 
returned engines is proceeding apace, and 
part of the works has been set aside for this 
work. In this department over 1000 engines 
have already been reconditioned. 


Society, like everything else in France, faced a 
serious labour crisis. It was particularly difii- 
cult for us during the first year because mobilisa- 
tion left us only with Messrs. Lecomte and 
Arrive, who are known to many of you, to carry 
on the secretarial work and the upkeep of the 
building, together with one shorthand-typist 
and an old deaf and dumb man. 

In spite of this shortage the Society has 
succeeded in carrying on its usual work and in 
facing new tasks imposed by these conditions. 

We set up, for the use of our colleagues, an 
index of substitute materials which they could 
consult for the various uses for which the raw 
materials were deficient. 

The lack of certain categories of brain workers 
(engineers, designers, &e.) and unemployment— 
especially among skilled workers—led the 





* From an address by M. Demaret, President of the 








The war with Germany having ended, we 


Another section is devoted to the tropicalis- 


French Society, delivered at the Institution of Civil 
Engineers, London, on June 29th, 1945. 
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Ministry of Labour to set up 4 special service 
called the “ National Employment Centre for 
Intellectual Workers,” including a section for 
engineers. . , 

Wehad much to do with that section—the only 
one, moreover, which succeeded, in functioning. 
We acted as intermediary between the Federa- 
tion of Engineers’ Associations and the Federa- 
tion of Engineering Syndicates. We received, 
every Saturday morning, a list of offers of work 
addressed to an association or syndicate, which 
could not be met. The cards were immediately 
duplicated and sent to the associations or syndi- 
cates likely to require an engineer complying 
with the necessary conditions. Later, we 
extended our service to the Association of Polish 
Refugee Engineers in France, and we succeeded 
in placing large groups of these engineers in 
design offices on condition that one of them 
could speak French sufficiently well to act as 
intermediary between the head of the office and 
his comrades. The development or the estab- 
lishment of war factories necessitated staffs 
of draughtsmen, which were lacking, so that we 
were forced to create them. Curiously enough, 
an architects’ draughtsman is completely 
unsuitable to become an industrial draughts- 
man, whilst an engraver learns this art very 
quickly. Many first-class skilled workers found 
in this way an honourable means of earning a 
living. 

Then in 1940 came the attack on Belgium and 
the flight of Belgians into France. The Presi- 
dents of the Paris groups of former pupils of 
Mons, Liége, Louvain, &c., successively asked 
for a home, which we gladly accorded them, in 
which to welcome their comrades in Paris. We 
then formed a centre for the reception and 
placing in employment of qualified engineers, 
without distinction, in our building, and we were 
able to collect there all the centres formed in 
Paris by the various French and Belgian 
Ministries, which sent us daily all information 
likely to be of interest to us. 

The shrunken French industry lacked staffs. 
By June 9th we were in a position to ensure the 
placing of Belgian engineers at the rate of thirty 
per day, when, on the 10th, a panic-stricken and 
disorderly flight from Paris commenced. On 
June 14th we had the misery of seeing the 
Germans enter Paris ; the city was empty. 

That day was followed by four bitter years 
of difficult and painful work under the eyes of 
our triumphant enemy. They were difficult 
years for the Society, because we wished to per- 
sue our activities and since we were of necessity 
in relations with various administrations, we 
could not conceal either our Association or our 
building ; and yet, even under those conditions, 
we were firmly resolved to give nothing to the 
occupying Power. 

Fortunately, we knew his weaknesses and we 
profited from his inordinate desire for domina- 
tion. 

The Germans lacked men possessing the 
qualities necessary to carry out their task. 
Where a colonel should have been in charge 
they had only a lieutenant available. 

The day following the occupation an officer 
came to us to requisition the building. By 
chance Mr. Lecomte was at that moment near 
the entrance, and by means of a little bluff and 
firmness he managed to get the officer to leave 
(not without regret) and make a report, as the 
result of which we were never troubled again 
about the matter. 

During the four years the enemy tried to 
establish contact between French and German 
engineers by all kinds of methods: meetings 
held by them in our building ; official participa- 
tion in our meetings ; the insertion of notices 
in our publications; requests for technical 
information ; but, thanks to the most varied 
devices, we always managed to elude their 
demands without annoying them enough to 
bring about sanctions against us. 

We have pride in stating that we have never 
published a single line dictated by the Germans, 
and that not a single German has penetrated into 
our organisation. 

At last there came the Allied landing in 
Normandy and the approach of liberation. 

The Germans had announced their intention 
to defend Paris, street by street and had built, 
the necessary works in advance. That might 





have placed our building and our library in 
serious danger; our solidly built -structure, 
exceeding the neighbouring buildings in height 
and situated on a corner of the Rue Blanche, 
might be chosen as a blockhouse commanding 
the whole street. In order to avoid this we 
made the suggestion that it should become a 
mortuary, and under those conditions, during 
the fifteen days of fighting in Paris, we carried 
out the thankless task of receiving the bodies 
of the victims of the fighting in the district. 
This work was made the more troublesome 
because the total lack of means of transport 
prevented us for a week from receiving any 
coffins or moving corpses, some of which lay 
on the ground for ten days in a tropical 
temperature. 

Finally, on August 25th, the Leclere Division 
re-entered Paris. We were free and could 
pursue in a purified atmosphere the work which 
we have never ceased despite all the difficulties 
encountered. 








The Super-Fluidity of Liquid 
Helium II* 
By u. STANLEY SMITH 


Tue study of the properties of liquid helium 
has been very fruitful in revealing un- 
expected phenomena—super-conductivity, ab- 
normally thermal conductivity, super- 
fluidity, and others. Of these, super-fluidity 
and some associated effects are comparatively 
new, and were being investigated in several 
laboratories just before th war. Professor P. 
Kepitza, who is one of the chief workers in this 
branch of low-temperature physics, and who 
introduced the term “ super-fluid,”’ has recently 
published an article’ in which he surveys his 
work on this subject and discusses possible 
explanations of the flow phenomena. 

When helium is progressively cooled below 
4-2 deg. K. (the liquefaction point) under 
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atmospheric pressure, a change takes place at 
2-19 deg. K., the A-point. The most obvious 
effect is the sudden cessation of boiling. The 
change is usually referred to as the passage of 
helium I into helium II, and the peculiar pro- 
perties of liquid helium as associated with 
helium II. For example, Keesom found that 
the thermal conductivity of helium IT in a 
capillary was many times greater than that of 
the best metallic conductors. 

Kapitza repeated Keeson’s experiments under 
somewhat different conditions and obtained still 
higher figures for thermal conductivity. It was 
while seeking an explanation for this effect that 
he was led to the idea of super-fluidity and to 
the carrying out of experiments* which proved 
that the viscosity of helium II is vanishingly 
small. The normal mechanism of heat conduc- 
tion—the handing on of thermal agitation from 
molecule to molecule—could not apply in this 
case, and the alternative appeared to be a form 
of conduction by means of convection currents ; 
but, if this were the method, gravity was not 
a sufficient cause, and convection currents 
must arise with extraordinary ease in helium II, 





* Reprinted from Nature, May i9th, 1945. 





implying that the liquid had an exceedingly 
small viscosity. 

The latest determinations of viscosity have 
indicated a figure of 10-" poise as the provi- 
sional limit. This is a thousand-millionth that 
of water, and may be reduced still further if the 
sensitivity of the method can be increased. 

Confirmation that powerful convection 
currents of a special type can occur in liquid 
helium II when a temperature difference is 
set up was obtained by Kapitza by means 
of the apparatus shown diagrammatically in 
Fig. 1. (This and the other diagrams are from 
Professor Kepitza’s paper, ref. 1.) 

A small flask 1, open at the neck 3, and 
containing a heating spiral 2 was immersed in 
super-fluid liquid helium. When an electric 
current was passed through the spiral, a con- 
tinuous current of helium was found to flow out 
through the neck of the flask. A delicate vane 
suspended in the neck was deflected by this 
current and served to measure its force and 
speed. An apparatus more suitable for demon- 
stration purposes is illustrated in Fig. 2. A 
cinematograph picture has been taken of this 
apparatusin action. A glass “spider” mounted 
upon a needle 1 consists of a small bulb 2 pro- 
vided with a number of outlet tubes which are 
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all bent back in the same sense. When the 
whole spider was immersed in liquid helium II 
and the centre vessel heated by directing light 
on to the blackened interior by means of a lens, 
a continuous stream of liquid issued from each 
of the little tubes—the legs of the spider— 
although there was actually no through channel 
for liquid in the spider. As a result of the 
reaction of the escaping liquid, the spider was 
caused to rotate. 

Reverting to Fig. 1, the paradox of the experi- 
ment is that no return flow was ever detected 
with any position of the vane. The explanation 
first suggested for this was that the return flow 
might be in the form of a very thin mobile film 
along the glass surface. To test this theory, the 
wide mouth of the flask was replaced by a very 
fine slit to cause the whole slit opening to be 
used by the suggested reverse current following 
the wall. The width of the slit, which was 
made with great precision, was reduced by 
stages to 0-14 micron, but no change in the 
character of the pnenomenon was observed. 

Experiments with slits brought out the 
important fact that the effect is thermo- 
dynamically reversible. The thermally induced 
rotation of the spider (cf. Fig. 2) in a liquid 
which, *being super-fluid, causes no frictional 
loss, provides a mechanism which has the utmost 
possible coefficiént of efficiency. 

When helium II flows through a capillary 
from a higher level to a lower (Fig. 3), the liquid 
at the lower level is found to be cooler than that 
at the higher. If this effect remains reversible, 
however low the temperature, then by forcing 
liquid helium through capillaries and repeating 
the process, a sufficient number of times, we 
should have a method of getting as near as we 
might wish to absolute zero. Employing this 
method, Kapitza was able, just before the war, 
to obtain a reduction in temperature of 0-4 deg., 
and he is now proposing to proceed with these 
experiments. The normal method of cooling, 
which depends upon the de-magnetisation of 
para-magnetic salts, has both theoretical and 
practical limits to its further usefulness, but 
there is no reason to suppose that the flow 
method has any limits whatever. 
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When the slit experiments appeared to dis- 
pose of the film theory, the flow phenomena 
(Figs. 1 and 2) appeared utterly mysterious. A 
theory which appears at first sight to be incom- 
patible with normal physical thought has been 
evolved to explain them. Its first rough out- 
lines were sketched by Tisza in 1938%, but its 
scientific development is due to the Soviet 
physicist, L. Landau.‘ According to this theary, 
at temperatures below the A-point liquid helium 
is a mixture of two liquids, one of which is a 
normal liquid and the other a liquid charac- 
terised thermodynamically by zero entropy and 
physically by the absence of viscosity. Just 
above 2-19 deg. K. the liquid is entirely in the 
normal state. As the temperature is lowered, 
super-fluid helium starts to appear; and its 
concentration increases progressively and that 
of ordinary helium decreases until at absolute 
zero the whole liquid, so it is supposed, has zero 
entropy and no viscosity. This picture is 
adequate to explain the flow and the thermo- 
hydrodynamical phenomena referred to above. 
In the neck of the flask (Fig. 1) there can exist 
simultaneously currents of the same liquid 
flowing in opposite directions. The current 
flowing into the flask will not be affected by 
friction in its passage through the stream of 
outgoing helium; and when it reaches the 
heater it will be transformed into a normal 
liquid. The vane is thus capable of detecting 
the normal liquid, but not the super-fluid helium. 

The mechanism of the conduction of heat is 
to be understood as an abnormal type of convec- 
tion process which arises from the fact that to 
bring helium from the state of zero entropy into 
the normal state a quantity of heat must be 
expended. A rough analogy may be drawn with 
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the contrary streams of cloaked and uncloaked 
people who can be imagined as moving along 
the passage-way to the cloak-room of a theatre. 
Those that are dressed for going out will repre- 
sent the normal atoms of helium, which have 
received the energy they require from the 
heater (the cloak-room); and those that are 
uncloaked will represent the super-fluid helium 
atoms. Unfortunately, the analogy is far from 
complete, seeing that the atoms of helium in the 
state of zero entropy pass by their fellows who 
are in the normal state without any inter- 
action, while those people who have not yet 
obtained their cloaks could not manage in any 
circumstances to keep moving through the 
crowd without frictional resistance. 

The theory explains also why the leakage of 
helium through a narrow opening produces a 
temperature difference. Helium in the super- 
fluid state passes through the opening more 
easily than helium in the normal state. Thus 
there occurs a peculiar type of filtration. In 
the liquid which has passed through there is a 
greater concentration of super-fluid helium, 
and this corresponds with such a concentration 
as would presume the attainment of a certain 
lower temperature. 

In many ways experimental work, quantita- 
tive as well as qualitative, is in agreement with 
the theory. Some phenomena are unexplained 
as yet. The theory indicates that there should 
be simultaneously two different speeds of sound 
in liquid helium. There is at present no proof 
of this experimentally, and, moreover, the 
theory does not account for the critical speed 


which is actually observed. Further work on 
the elucidation of the strange phenomena of 
helium IT is likely to prove of considerable 
interest. 
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Mechanical Stokers on the 
Great Lakes* 


SPREADER stokers have gained wide popu- 
larity on board vessels on the Great Lakes. 
They have been included in all recently built 
vessels as well as those requiring reboilering. 
Applications have been made to water-tube 
boilers of both the sectional-header and bent- 
tube types and to Scotch boilers. Although 
stokers of the overfeed, underfeed, and chain- 
grate types were tried occasionally over a con- 
siderable period of time, their sluggish charac- 
teristics in responding to the wide and rapid 
variations in steam requirements during 
manceuvring made them unsuitable for such 
duty. The modern forced draught spreader 
stoker overcame successfully this handicap and 
provided the additional advantages of being 
capable of handling coals of widely varying 
burning characteristics and of being responsive 
to simple systems of automatic combustion 
control equipment. 

The spreader stoker as applied to boilers in 
vessels on the Great Lakes is shown in the 
accompanying drawing and consists of two or 
three units mounted on a cast iron front. Each 
unit comprises the coal hopper, the feeder 
which measures the flow of coal in proportion 
to the steam requirements, and the distributor 
rotor which projects the coal into the furnace 
and distributes it on to the grate. The units are 
driven individually or from a jack shaft. 

Coal sized to about fin. to jin. is fed from the 
hopper by the rotary feeder to the distributor. 
The rotary type feeder has been found to pro- 
vide positive control of the feed with wide 
ranges of variation in moisture content and 
sizing of the coal. The distributor consists of 
alternate rows of right and left-hand blades 
attached to a rotating shaft to obtain equal dis- 
tribution of the coal over the grate surface. 
The speed of rotation determines the distance to 
which the coal is spread and is adjustable so 
that it may be fitted to different coal charac- 
teristics. Most of the fines are burned in sus- 
pension. The larger pieces of coal burn on the 
grates. The grates are of either the stationary 
or the dumping type. Air is supplied both 
under the grate and over the fire. A number of 
recent installations incorporate means for 
recovering fly ash from the flue gas at the 
induced draught fan and returning it with the 
aid of a small high-pressure blower to the 
furnace for additional burning. 


CoaL-BuRNING FURNACES 


The furnaces under sectional-header boilers 
usually have water-cooled surfaces in the side 
walls, the amount varying from four to ten tubes 
in height in each wall. The arrangementis similar 
to that described for oil-fired boilers. The rear 
wall of such boilers is not water-cooled although 
it could be, if desired. The furnaces of bent-tube 
boilers are water-cooled on the side wall and 
roof as well as on the rear wall, as described for 
oil-fired bent-tube boilers. As might be 
expected, combustion rates are necessarily 
lower than for oil-fired furnaces, averaging 
about 35,000 B.Th.U. per cubic foot per hour 
at normal power. However, rates as high as 
60,000 B.Th.U. per cubic foot per hour have 
been used successfully. Combustion rates vary 
from 20 lb. to 301b. per square foot of grate 
surface per hour at normal power, excess air 
from 35 to 40 per cent. 

Many coal-burning boilers are equipped with 








* From ape by D. M. Schoenfeld and G. P. Haynes, 
A.S.M.E., New York, December, 1944. 


air heaters. The temperature of the preheated 
air is generally in the range of 275 deg. to 
300 deg. Fah. 

Although such furnaces probably do not 
provide all the desirable conditions available in 
steam plants ashore, nevertheless good off. 
ciencies are obtainable of the order of 83 to 85 
per cent. at the normal power of the boilers. 4 
representative heat balance is as follows :— 


Per cent, 

Be ee ee ae ee Oe 
Loss due to hydrogen and moistureincoal 4. | 
Moisture in air loss ... cise acs ase ee 
Unburned carbon loss... ... ... 2-5 
Radiation and unaccounted-for loss 2-0 
Efficiency ... dieden Sasi 84-0 

Total ... + 100-0 


Many ships on the Great Lakes have hand. 
fired Scotch boilers. Naturally, the efficiency 
of such boilers is low and the hard manual 
labour involved makes it difficult to attract and 
hold skilled personnel. Spreader stokers have 
replaced hand firing on a considerable number 
of such ships with such success that there js 
noticeable an increasing trend toward such 
modernisation. 

The use of pneumatic ash-handling equip. 
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SPREADER STOKER 


ment is widespread on board ships on the Great 
Lakes. If dumping grates are installed, usually 
sufficient ashpit capacity is provided to avcom- 
modate the accumulation over a twenty-{our- 
hour period. With stationary grates the axhes 
are pulled and accumulated at a convenient 
location on the firing floor. The ashes are dis- 
posed of overboard at points where this is 
permissible. 


PULVERISED COAL 


Adaptation of pulverised coal firing to marine 
boilers has been a subject of considerable 
experimentation. The pulverising equipment is 
heavy by marine standards and the power 
requirements are high compared to stokers and 
to oil firing. On account of the restricted 
furnace volume, heat release rates are high. 
Furnace maintenance is excessive, and heating 
surfaces become fouled by slag that is difficult 
to remove quickly and efficiently. Another 
handicap is the widely varying characteristics 
of the coals that must be burned. In general, 
the results have left much to be desired. 
Colloidal fuel, which is a mixture of pulverised 
coal and oil, has never passed the experimental 
stage. 








AMERICAN SHIPBUILDING.—A recent statement 
by the United States Maritime Commission shows 
that 112 ships, totalling approximately 728,400 
gross tons, were delivered during May. Merchant 
ship construction in the U.S.A. for the first five 
months of this year amounted to 586 ships, totalling 





over 3,860,000 gross tons. 
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‘Method is very light and does not add appre- 
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The Westland ‘‘ Welkin ” 
Fighter 


parricuLaRrs of a British stratosphere single- 
seater fighter designed to combat the menace of 
the high-flying raider have now been revealed. 
The Westland “ Welkin” with its armoured 
essure cabin and four cannon, is not only one 
of the highest-flying fighter aircraft, but is, with 
its wing span of 70ft., largest of the single- 
seater fighters. It is powered with two Rolls- 
Royce “ Merlin ” engines, each of which 
develop 1650 H.P. and by means of a two-stage 


ciably to the aircraft’s total weight of 17,500 lb. 
Even at temperatures of —78 deg. Fah. the 
cockpit is so warm that special clothing can be 
dispensed with, but at low altitudes either 
heated or cold air can be admitted. 

Stratosphere experience gained with this air- 
craft is enabling pressure control technique and 
similar engineering developments to be applied 
to other military aircraft and for the cabin 
atmosphere control of the new civil aircraft 
which will shortly be in service. 

The aircraft is of the mid-wing monoplane 
type with a single fin and rudder and having the 
tailplane set well up the fin. It has a length of 





41ft. 6in., a height of 15ft. 9in., and a wing area 


have for some time conducted research in busi- 
ness history and have compiled the histories of 
several industrial and commercial regions and of 
individual companies. 

Through many company histories the same 
pattern of managerial development unfolds ; a 
company is founded by a creative and dominant 
individual, and, after preliminary struggles, 
attains a moderate success. Then, as the 
founder’s conservatism grows, the company 
experiences difficulty with competition and ends 
either in dissolution or the acceptance of new 
management. In companies successful enough 
to become subjects for historical studies, the 





new management uses the resources gathered 
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two-speed supercharger, maintains great power 
at height. 

Extensive research has been devoted to 
stratosphere flying by the Westland Company, 
which was also responsible in pre-war years for 
the high-flying aeroplanes which first flew over 
Mount Everest. For the ‘‘ Welkin ” an auto- 
matic valve was developed, which regulates the 
cabin air pressure in the correct proportion 
without attention from the pilot. This valve is 
an essential part for any aircraft fitted with a 
pressure cabin and is extensively used on other 
British military aircraft. 

At the height at which this aircraft operates 
the difficulties of ice and mist formation render- 
Ing the windscreen opaque, are very real. 
Experiments on several methods of overcoming 
this difficulty were conducted, and finally it was 
decided to use on the “ Welkin” a heated 
“sandwich.” Warmed air is pumped between 
the double layers of glazing forming the pressure 
resisting surface of the coupé. This air heating 
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“* WELKIN”’ 


of 460 square feet. Its weight is 17,500 lb. The 
propellers are of the ‘‘ Rotol”’ four-bladed, 
constant-pitch type. It has a speed of 385 
m.p.h. and a range of about 1500 miles. 








Looking Backward* 


THE growing need for “ business statesman- 
ship ’’ is creating a new appreciation of history 
as an aid to management. Although business 
has received far less attention from the historian 
than other subjects, some material is available 
and more may be expected. The recently 
formed Society of American Historians plans to 
devote itself to industry, among other subjects, 
and is co-operating with the Newcomen Society, 
which has long been devoted to technological 
history. Schools of business administration 








* From The Industrial Bulletin, May, 1945. 








SINGLE SEATER STRATOSPHERE FIGHTER 


by the founder with sufficient vision to raise the 
company to national importance. 

Usually by the second generation the manage- 
ment group has become broad enough to ensure 
continuity. This is not always true, however ; 
and it is chastening to the modern executive of 
a large corporation to learn that in 1902 the 
management of du Pont, then 100 years old and 
leader of the American explosives industry, 
decided to sell the business to its largest com- 
petitor because the coming du Pont generation 
did not seem promising. Only the last-minute 
plea of a trio of young du Ponts outside the 
management prevented the sale. It was this 
new group, not previously considered adequately 
experience2 by its elders, which led the company 
into industrial chemistry. 

History often provides cheaply experience 
which originally cost dearly. Thus the Union 
Pacific coal mines in Wyoming sought to alle- 
viate a troublesome labour situation by import- 
ing Chinese miners. Tension between whites 
and Chinese finally culminated in 1885 in a 
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“TUDOR” I HIGH ALTITUDE AIR LINER 












massacre with twenty-six deaths and bitterness 
that lasted for years. ; 

Even the effect of changes in working rules 
and conditions can be traced in several com- 
pany histories. In announcing an increase in 
working hours in 1899, N. W. Ayer and Son was 
forced to add “‘ let us also be careful that no one 
is hurt in the halls and stairways in rushes such 
as have recently followed the closing gong.” By 
1912, however, the management had come to 
believe that “‘a reasonable shortening of our 
business hours would result in the speeding up 
of our business machine,” a conviction con- 
firmed by later developments. 

Several professional historians have urged 
business executives to sponsor the preservation 
of selected records which will enable future 
historians to obtain a picture of the forces 
governing a company’s development. It has 
even been suggested that large companies estab- 
lish @ business historian as staff assistant to the 
president. Such a man, trained in the social 
sciences rather than in the particular techniques 
of the business, would be responsible for judging 
current and future developments in the light of 
historical perspective. As a relatively disinter- 
ested observer of a company’s activities, he 
could be responsible for a really candid appraisal 
of company policy as it developed. 








The Avro “ Tudor” I 


Tue first post-war British luxury air liner to 
take the air, the Avro “Tudor” I, weighs 
34 tons fully loaded. The machine has been 
designed and constructed by A. V. Roe and Co. 
Ltd., makers of the “‘ Lancaster ” and the new 
** Lincoln ” super-bomber. The “‘ Tudors ” will 
go into service on the Empire air routes, being 
specially designed to cover long distances at high 
speed with the maximum degree of comfort. 
In two or three months’ time the ‘‘ Tudor ”’ II, 
a larger version of the “ Tudor ”’ I, will be ready 
for service. 

The “ Tudor ” I has a 10ft. diameter circular 
pressurised fuselage, 80ft. long, with a low wing 
which spans 120ft. A single rudder rises 18ft. 
above a 43ft. span tailplane. Four Rolls- 
Royce “Merlin” engines in a new form of 
circular cowling, drive De Havilland constant- 
speed propellers which are reversible for braking 
and enable a very short landing run to be 
achieved. A fully retractable undercarriage of 
conventional design is fitted. 

Accommodation is provided for twelve people 
in lounge chairs, which are easily convertible 
into twelve sleeping berths. This is the standard 
arrangement of the “‘ Tudor ”’ I for long flights, 
although accommodation can be provided for 





up to twenty-four people. The flight deck is 
equipped with the latest instruments, including 
radio and radar apparatus. 

The operating height of 25,000ft. enables the 
aircraft to fly above weather disturbance and 
icing conditions, while the pressurisation of the 
fuselage ensures for the passengers and crew the 
comfort of an atmospheric pressure equivalent 
to that at 8000ft. The cabin and flight deck are 
air conditioned. The “Tudor” I has a 
maximum speed at 20,000ft. of 346 m.p.h. At 
this height, cruising at 295 m.p.h., the range is 
3700 miles. A maximum range of 4660 miles at 
the same height is obtained by flying at 
230 m.p.h. A maximum possible range of 4890 
miles can be flown at 10,000ft., using an output 
of 500 H.P. from each of the four motors. The 
total fuel capacity is 3460 gallons. The dis- 
posable load, i.e., fuel, oil, and payload, is 
384 per cent. of the all-up weight. The baggage 
and freight capacity is 3730 lb. 





The Balloon Barrage 


At the recent annual meeting of the Insti- 
tution of Gas Engineers, in London, a paper on 
“The Gas Industry and the Balloon Barrage ” 
was presented by W. K. Hutchinson, Director 
of Compressed Gases, Air Ministry. The end 
of Balloon Command was announced by the 
Secretary of State for Air on February 5th, 
1945. The London barrage had started under 
Fighter Command in 1937, and was first flown 
at the time of Munich. A separate command 
was formed in November, 1938. In September, 
1939, the flying strength was 600 balloons ; by 
the end of 1940 it was 2400. In August, 1944, 
nearly 2000 balloons were flying in a dense belt 
to the south and east of London as a last line 
of defence against the flying bomb. They were 
flown on the Normandy beaches on D-day. 
They helped to guard convoys and merchant 
shipping all round our coasts and abroad they 
guarded the Suez Canal, Persian Gulf, India, and 
Ceylon, and took part in operations leading up 
to and including the landings on Sicily and 
Salerno. They were later to be flown on the 
Scheldt and the Rhine. 

The gas industry by the end of Balloon 
Command, had supplied nearly 2000 million 
cubic feet of hydrogen, and the output of plants 
had been subject to such unpredictable factors 
as the intensity of enemy action in the air, the 
vagaries of the weather, and the changing 
operational picture. Hydrogen is not a store 
which can be accumulated and held in reserve. 
It takes nearly 3 cwt. of high-tensile steel to 
store and transport just over 3 lb. or 600 cubic 








feet of hydrogen. Consumption must be 
matched by production at all times, and pro. 
duction must be located in reasonable proximity 
tothe demand. All these considerations existed 
when the gas industry was itself faced with 
many difficulties, having passed from a period 
of comparatively adequate surplus to one in 
which all available plant and manpower were 
required to deal with the demands of its own 
consumers. The Deputy A.O.C. of Balloon 
Command was able to say, in referring to the 
part played by the gas industry, that “‘ Through- 
out the life of the Command the successful 
deployment of barrages, replacement of barrage 
casualties, or the provision of barrages for 
special commitments, such as the invasion of the 
Continent or the defences of the flying bomb, 
had never been affected by lack of hydrogen. 
In fact, it might be truthfully said that they 
were only possible because of the ready avail- 
ability of the gas.” The industry could ask for 
no better appreciation of its efforts. 

The paper described the organisation of 
supply of hydrogen from the gas industry ; the 
development of the supply system; the 
approach to gas undertakings ; site planning ; 
operating arrangements; returns; and pro- 
duction control. The steam-iron hydrogen 
process was described, and the theory of 
the process explained. Thermal effects were 
considered and reference made to experimental 
work involved. The selection of contact 
materials, purging, alternative reducing gases, 
selection of operating conditions, were severally 
dealt with in the paper. The design and 
arrangement of hydrogen plants were con- 
sidered, including generators, water gas, 
hydrogen plant auxiliaries, purification of 
hydrogen, compressors, and filling. Operating 
results were given, and a survey of technical 
efficiency followed. The cost of hydrogen pro- 
ducers was discussed from which it appears 
that the cost of hydrogen plant with purification 
system and storage holder of 150,000 cubic feet 
capacity is £56,400. “The cost of compressing 
plant (four compressors) with building and 
filling bays is £13,000. 








Tue MINistRY oF PropucTion announces that 
Mr. Lewis J. B. Forbes has relinquished his position 
as Regional Controller and Chairman of the Scottish 
Regional Board, in order to return to industry. He 
is succeeded by Major Jackson Millar, Regional 
Controller, Ministry of Supply, who will continue in 
that office in addition to his new appointment. 
Mr. W. W. S. Robertson has relinquished his position 
as Regional Controller and Chairman of the North 
Midland Regional Board, and has been succeeded 
by Mr. George H. Spencer, former Regional Con- 





troller, Ministry of Aircraft Production at Bristol. 
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The prices quoted herein relate,to bulk quantities. 


Sweden’s Iron Industry 


It was announced last week that two ship- 
ments of iron ore had reached this country from 
Sweden—the first consignments since supplies were 
cut off following the German invasion of Norway in 
1940. It is therefore interesting to note in a recent 
issue of Foreign Commerce Weekly a review of the 
Swedish pig iron industry, which deals, amongst 
other matters, with the wartime development of that 
industry. It is stated that by utilising idle blast- 
furnaces, and by some expansions, Sweden has been 
able to increase pig iron production during the war, 
but at considerable increase in unit prices. In 1939, 
pig iron production amounted to 644,038 metric 
tons, including 11,219 tons used for casting direct 
from the blast-furnace. In addition, 47,364 tons of 
ferro-alloys and 20,226 tons of sponge iron were 
produced. The quantities intended for export were 
103,864 tons of pig iron, 12,409 tons of ferro-alloys, 
and 6553 tons of sponge iron. Imports of pig iron 
amounted to 196,412 tons, of scrap 169,370 tons, and 
of ferro-alloys 11,203 tons. The limited amount of 
scrap available in Sweden, and the diminishing 
imports of ferrous products, made the increase of 
domestic pig iron production imperative. It is esti- 
mated that production in 1941 was 714,382 tons ; 
in 1942, 738,108 tons ; in 1943, 780,000 tons; and 
in 1944, 840,000 tons ; but it is not definitely known 
whether these figures include castings direct from 
the blast-furnace. Exports of pig iron fell from 
118,412 metric tons in 1939 to about 25,000 tons in 
1943, and pig iron imports dropped from 196,412 
tons to 64,000 tons in the same period. Imports of 
scrap are known to have decreased considerably, and 
domestic scrap collections were resorted to in an 
attempt to make up the deficit. Ferro-alloy pro- 
duction declined, but exports also decreased. In 
1944, both imports and exports of pig iron again 
declined ; but, as shown by the above figures, 
domestic pig iron production further increased. 
The review indicates that the most serious problem 
now facing Swedish pig iron producers, and conse- 
quently the entire iron and steel industry, is how to 
obtain adequate supplies of suitable coal and coke. 
When full-scale imports of liquid fuels are resumed, 
it is anticipated that charcoal will be in ample 
supply, since at present gas producers on motor 
vehicles consume more charcoal than does the iron 
and steel industry. The use of charcoal pig iron for 
making ordinary grades of steel, which has been 
resorted to during the war to a considerable extent, 
is an expensive process. The Domnarvet plant, 
which is claimed to be the largest producer of 
ordinary grades of steel, uses imported coke, and the 
Oxelésund plant before the war coked a mixture of 
Durham and Westphalian coal for the production of 
pig iron. During the war, much trouble was experi- 
enced in attempts to use Silesian coal. The question 
of fuel supply is therefore of vital interest. 
Pig Iron 
It cannot be said that any outstanding 
changes have recently taken place in the pig iron 
situation, apart from the fact that foundries are now 
permitted to increase their stocks to ten weeks’ sup- 
plies instead of six. The output of all grades of pig 
iron continues to be as good as prevailing conditions 
permit, and will no doubt show some improvement 
when fuel supplies and more labour become avail- 
able for the starting up of additional furnaces. The 
output of hematite pig iron is well maintained, and 
an improvement has taken place in recent weeks in 
allocations made by the Control. Throughout the 
consuming industries varying conditions may still 
be noted. Some of the general engineering foundries 
continue to be fairly well employed on castings for 
Government requirements, but contracts of this 
nature are now declining, and the foundries could 
take on fresh business. The textile machinery 
industry is moving slowly towards its normal 
activity. In general, supplies of low and medium- 
phosphorus irons show less stringency, and foundries 
are able to obtain enough for their immediate needs. 
The demand for high-phosphorus pig iron continues 
to be strong, and the light castings foundries do not 
find it easy to fulfil their requirements. This 
branch of the foundry trade has become increasingly 
busy during the last few months, and further 
expansion of its activity is to be expected as housing 
and other building schemes progress. At the 
moment, however, as well as limited supplies of 
high-phosphorus iron, there is a scarcity of skilled 
labour in the light castings foundries, a matter 
which is commented upon in a leading article on 
another page. Much of the smaller amount of 


business recently transacted in the market for ferro- 
alloys has related to the cheaper alloys. Reductions 
of price have been made in the various grades of 
ferro-chrome. 





Export quotations are f.o.b. steamer 


Scotland and the North 


In the last few weeks it has been possible 
to see improving trade conditions in the Scottish 
iron and steel industry. The present political uncer- 
tainty does not appear to have had much effect upon 
current business, which is on an increasing scale in 
many sections of the industry. The end of the war 
in Europe naturally brought about some reduction 
in the quantities of iron and steel required for 
Government purposes, although it must not be 
overlooked that a great deal of material is needed 
to meet the demands of the war against Japan. 
Nevertheless, more capacity became available for 
production of a peacetime nature, and until the 
transition to this type of business could begin, a 
lower rate of activity prevailed. Some progress is, 
however, now being made, and bookings for export 
are on a better scale. Producers of steel plates have 
lately received a few more orders, and although 
their operations remain below normal, they are 
now more actively employed. There is still a very 
moderate demand for shipbuilding plates, but other 
users, such as locomotive builders and power plant 
constructors, absorb regular quantities, and, in 
addition to their requirements, tonnages for export 
are increasing. Business in light-gauge black and 
galvanised sheets continues to be a very prominent 
feature of the steelworks, and big outputs are main- 
tained. Export inquiries regarding sheets are being 
made, but makers at present do not find it easy to 
cope with the home demand, which relates prin- 
cipally to sheets for hutments and for the container 
industry. The galvanising departments are restricted 
by the lack of sufficient skilled labour, and it is 
doubtful if delivery of orders now being placed can 
be made by the end of this year. Re-rollers have not, 
so far, been able to increase their activity, as the 
request for small bars and sections has declined a 
good deal in recent months. Supplies of billets and 
other semis reaching the re-rollers are enough for 
their present needs, and although the sheet makers 
are consuming large quantities, of sheet bars, 
deliveries are well maintained. There is little change 
in the trading conditions of the Lancashire iron and 
steel industry, Business is rather uneven, although 
a certain amount of fresh buying may be noted. 
The foundries are gradually increasing their activity. 
but are hampered by a lack of skilled labour. In 
the finished iron industry there is a moderate trade 
in most grades of bars, with a fair amount of new 
business in best-quality and Crown bars being 
transacted. Semi-finished steels continue to be 
taken up in good quantities, particularly by the wire 
industry, which requires regular tonnages of rods 
and billets. The plate mills have a fair volume 
of business in hand, and sheet makers are well 
employed. A regular trade prevails in colliery 
arches and props. The demand for black bars for 
bright drawing is steady, and mild steel bars of all 
diameters have a moderately good local sale. The 
North-West Coast steel plants show no sign of 
slackening, and have enough business in hand to 
keep up a good'rate’of employment for some months 
to come. 


The North-East Coast and Yorkshire 4 


Improvement may be seen in the activity 
of the North-East Coast iron and steel industry. 
Now that there is some contraction in the quantities 
of iron and steel required for war purposes, more 
attention is focused upon the materials required for 
reconstruction and development work, both at home 
and overseas. Industrial needs at home will absorb 
large quantities of iron and steel, and the number of 
overseas inquiries reaching the industry is an indica- 
tion of expanding export business. The recent 
relaxation of some of the export licensing regulations 
will undoubtedly help overseas trade to increase. 
It is not now. necessary to obtain Board of Trade 
permission for the export of many iron and steel 
products, and for heavy steel export permits will 
be obtainable through the British Iron and Steel 
Corporation, the Rolled and Re-Rolled Products 
Association dealing with export licences for light 
steel, and the Sheet Association for sheets. Pig 
iron production does not vary very much, and the 
starting up of additional furnaces does not seem 
possible in view of the restricted supplies of fuel 
available. Two cargoes of Swedish iron ore, how- 
ever, have recently reached the Tees, and are the 
first to arrive in this country since the invasion of 
Norway. In the steelworks, plate departments are 
experiencing rather better conditions than of late, 
there being some improvement in the request for 
shipbuilding material. The sheet mills are inun- 
dated with orders for light-gauge sheets, and some 
makers are finding it difficult to promise delivery 
until Period ITV. There is not much expansion in the 


REiekota. Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 


output of galvanised sheets, chiefly owing to the 
shortage of manpewer in the galvanising departments. 
The demand for steel semis remains keen, and large 
quantities of sheet bars, billets, and blooms are being 
regularly absorbed. Makers of heavy steel joists 
and channels have a little more work in hand than 
in recent months, but they would welcome additions 
to their order books. Rail mills are busy, and the 
request for colliery steel remains on a high level. 
There is a fair amount of activity in the Yorkshire 
iron and steel industry, although the declining 
demand for war material is now becoming more 
marked. Plant is becoming available for more 
business of a civilian character, and the demand 
created by both home and overseas needs will 
gradually lead to increasing orders. Basic steel pro- 
duction is maintained at a good rate, and acid- 
carbon steel plants are comfortably employed. In 
the market for alloy steels most business is trans- 
acted in the cheaper qualities, and there is at 
present a very modest call for the more expensive 
grades. The request for tool steels is moderately 
good. In the finishing departments conditions 
show some variation. There is, however, a good call 
for shipbuilding and railway material, which will 
ensure activity for some months. Export inquiries 
are increasing, but in many of the lighter industries 
development is restricted by the amount of skilled 
labour at present available. 


The Midlands and South Wales 


Activity in the Midlands iron and steel 
industry has declined over the last few months, as 
the quantities required for war purposes have 
decreased. Pressure upon the general engineering 
foundries is not nearly so great as it was when war 
production was at its peak, and although there is a 
certain amount of Government work to be com- 
pleted, the foundries have capacity available for 
more business than they are at present receiving. 
Supplies of pig iron, though not extensive, are 
adequate to cover current needs. The light castings 
foundries continue to be as busy as their labour 
position and supplies of high-phosphorus pig iron 
permit. Makers of bar iron are fairly well employed. 
There is a moderate demand for best and Crown- 
quality bars, whilst in common bars a regular 
business continues to be transacted. In the steel- 
works no outstanding changes have been apparent 
in the last week or two. Big tonnages of steel are 
still taken up for war work, but there is increasing 
capacity for civilian business. Orders for steel 
plates have shown an improvement recently, and 
although the plate mills are by no means fully 
employed, delivery dates are being extended. The 
demand for sheets of light gauges remains very keen 
and many makers find themselves heavily com- 
mitted until the end of the year. Re-rollers of 
bars, strip, and light sections have a fair amount of 
work in hand, although the demands upon them have 
tapered off a good deal in recent months. They 
nevertheless require substantial quantities of billets, 
not only to provide for their present commitments, 
but also to build up stocks which have become 
depleted. In view of the prevailing busy conditions 
at the sheet mills, big tonnages of sheet bars are also 
passing continuously into consumption. The 
demand for arches and roofing bars required by the 
collieries for maintenance work remains strong, and 
business in steel rails is active. There are few out- 
lets at present, however, for heavy structural steel, 
which for some time has been a quiet feature of the 
market. Conditions in the South Wales steelworks 
remain for the most part unchanged. The persistent 
demand for semi-finished steel keeps the plants very 
well employed, and big outputs of steel sheet and 
tinplate bars are being regularly taken up. Con- 
siderable quantities of soft and other steel billets 
are absorbed, although there are some indications 
that the request for these is declining a little. With 
regard to finished steel, the transition to civilian 
production is taking place rather slowly, but there 
is a little improvement in the current demand for 
plates. Sheet producers are busy, however, and 
have sufficient orders in hand to ensure a high rate 
of activity for some months to come. Business con- 
tinues to be active in the tinplate market, and 
another week’s sales have been in excess of pro- 
duction. Makers now have a good deal of work in 
hand for Period III. Export business in tinplates 
has not increased during the past week or so. 


Tron and Steel Control 


An announcement has been made by the 
Ministry of Supply that Sir John M. Duncanson has 
been released from his duties as Controller of Iron 
and Steel as from June 30th. Mr. C. R. Wheeler 








has been appointed to succeed him. 
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Air and Water 


THe Late Sir Georce PEat.—We note with 
regret the death, on June 28th, of Sir George Peat, 
Deputy Director of the Liner Division, Ministry of 
War Transport. 

ScorrisH SHIPBUILDING.—During the month of 
May, eight vessels, aggregating 37,409 gross tons, 
were launched at Clyde shipyards. This brings the 
total for the first five months of the year to nineteen 
ships, of 86,119 gross tons. In the same month 
there were two launches at yards in the East of 
Scotland, making the total, since the beginning of 
the year, seven vessels, aggregating 29,405 gross 
tons. 

AMERICAN CarGo Suips.—The United States 
Maritime Commission has announced that in the 
week ended June 23rd, twnty-nine cargo ships 
were launched, bringing the total launched since 
January Ist to 683. Launchings for the week 
included sixteen long-range ships ranging from 2800 
to 16,765 tons, ten * Victory ” ships of 10,800 tons 
each, one “ Liberty ” ship of 10,500 tons, and two 
ships of special design, the tonnage of which was 
not given. 

Prince Epwarp Is~tanp Car FeErry.—The 
contract for the electrical telegraphs for the motor 
control for the Prince Edward Island 12,000 H.P. 
car ferry has been secured by A. Robinson and Co., 
Ltd., Knowsley Road, Liverpool. The vessel is 
fitted with four propellers, two forward and two aft, 
and the telegraphs convey orders from either 
navigating or docking bridge positions to the motor 
control room. Provision is also made for audible 
signal in the event of a wrong manceuvre being 
made. 

NORWEGIAN SHIPPING.—A recent statement by 
the Minister of Shipping in the Norwegian Govern- 
ment, reported by The Journal of Commerce, says 
that Norwegian owners have placed orders with 
Swedish shipyards for merchant vessels aggregating 
700,000 tons deadweight, to be delivered by the end 
of 1948. The Minister also stated that about 
300.000 tons deadweight had been built at various 
Swedish yards during the war on behalf of Nor- 
wegian shipping companies. Most of these ships 
were ready for delivery. Against this total of one 
million tons, Norwegian war losses are said to 
amount to nearly three million tons deadweight. 


An AYRSHIRE WATER POWER SCHEME.—Discuss- 
ing the recent report on the Severn barrage scheme, 
Nature remarks that “it may be useful to direct 
attention to a water power scheme at Catrine, Ayr- 
shire, which was put into service in 1837, and which 
continues to function to this day as perfectly as it 
did initially. The Catrine scheme uses the power of 
the River Ayr. Two overshot water wheels, each 
50ft. in diameter, develop 800 H.P. This power is 
transmitted to a factory by a shaft, 200ft. long. 
The hydro power fluctuations are evened out by a 
200 H.P. beam engine, which started work in 1847, 
and which is still in action.” 


WatTER PowER Resources OF CaNnaDA.—The 
present recorded water power resources of Canada 
amount to a total of 25,439,400 H.P. under con- 
ditions of ordinary minimum flow and 39,511,700 
H.P. ordinarily available for six months of the year, 
which corresponds to a potential turbine installa- 
tion of more than 51,350,000 H.P. The total 
turbine installation as at January Ist, 1945, was 
10,283,763 H.P. It is thus apparent that a large 
proportion of the water power of Canada still awaits 
development. The wartime expansion in hydro- 
electric facilities was virtually completed in 1944. 
The net increase for the year was only 69,250 H.P., 
the smallest annual increase recorded since 1939, 
and no large power projects are at present under 
construction. 





Miscellanea 


AUTOMATIC CONTROLLING AND RECORDING OF 
CxHEMIcAL Processes.—The Institution of Chemical 
Engineers, the Institute of Physics, and the Chemical 
Engineering Group of the Society of Chemical 
Industry announce that the one-day joint confer- 
ence on “ Instruments for the Automatic Controlling 
and Recording of Chemical and Other Processes,” 
which was postponed in September last, will take 
place at the Royal Institution, Albemarle Street, 
London, W.1, on Friday, October 19th next. The 
purpose of the conference is to promote the inter- 
change of knowledge and experience between those 
using automatic controllers and recorders in different 
fields and to encourage collaboration between 
physicists and chemical engineers. The conference 
will be open to all interested without charge, 
whether members of the organising bodies or not. 





Further particulars will be sent in September to 
those sending a request for them to the organising 
secretary, Joint Conference, care of the Institution 
of Chemical Engineers, 56, Victoria Street, London, 
S.W.1. As there have been so many changes of 
address, those who previously applied for further 
particulars are asked to repeat their request. 


New Trin DeEposits.—The discovery of two tin- 
bearing veins in the bedrock at Cape Mountain, in 
the western part of the Seward Peninsula, Alaska, 
is recorded by Tin, the monthly bulletin of the Tin 
Producers’ Association. It is pointed out that this 
discovery has considerably enhanced the prospect for 
the finding of additional reserves of tin in this area. 
The discovery is said to have been made during 
investigations carried out by the United States 
Geological Survey at Lost River and Cape Mountain 
in the field season of 1944. 

Swiss Iron AND STEEL.—It is reported that the 
1944 production of iron and steel in Switzerland 
from domestic iron ore, manganese ore, and scrap 
iron was twice as high as that of 1939. Before the 
war Swiss iron ore was transported to Germany for 
processing. The iron smelting furnaces at Flums, 
Bex, Choindez, Wimmis, and Bodio are said to have 
been enlarged and improved. Scrap iron has been 
collected consistently, and the quota for 1945 has 
been fixed at from 160,000 to 180,000 metric tons. 
A shortage of coal is a difficulty still unsolved. 


SwepisH CONCRETE RESEARCH INSTITUTE.— 
A new Cement and Concrete Research Institute was 
recently opened in Stockholm by the Swedish Crown 
Prince. 
series of institutions for technical and scientific 
research in the neighbourhood of the Stockholm 
University of Technology, which has been founded 
during the war years with the joint financial support 
of the Government and Swedish industry. The new 
Institute, which is equipped with the most modern 
instruments and devices for this kind of research, is 
intended for basic research into various materials 
as well as into the use and application of cement and 
concrete. ° 

OVERSEAS TELEPHONE SERVICES.—The public 
telephone services with Canada, the United States 
of America, and Kenya, which have been suspended 
since August 30th, 1939, were reopened on Saturday, 
June 23rd. All calls are subject to censorship, and 
conversations must be conducted in English or 
French. The services to Canada and the United 
States of America are available at all times and on 
all days of the week. The basic rate is £3 and applies 
to calls to all places in the United States of America 
and Canada except the Western States of the U.S.A. 
and British Columbia, where the charge is £3 15s. 
The service to Kenya is available between 2 p.m. and 
4 p.m. each weekday and the charge for a three- 
minute call is £3. 

CoprerR, Zinc, AND NiIcKEL.—The Ministry of 
Supply has announced some easing of the licensing 
procedure with regard to copper, nickel, and zinc. 
In the case of Service and home civil orders, it is no 
longer necessary to submit schedules of orders to 
cover applications for licences for copper, zinc, and 
nickel. Instead, each application must be accom- 
panied by the following signed statement :—‘* We 
certify that the quantity requested on the accom- 
panying application is needed to cover orders for 
our products, and that in the case of applications for 
virgin metal full allowance has been made for our 
expected intake of scrap.” In the case of export 
orders, there is no change in the existing procedure. 
Inguiries should be made to the Joint Controllers, 
Non-Ferrous Metals Control, Grand Hotel, Rugby. 


I.C. Enars—E MANUFACTURERS’ ASSOCIATION.— 
The British Internal Combustion Engine Manu- 
facturers’ Association has now been incorporated 
by the Board of Trade. This Association is intended 
to take over and extend the activities of the pre- 
viously unincorporated Internal Combustion Engine 
Manufacturers’ Association. It represents an 
industry, which includes the manufacture of all 
types of internal combustion engines except for use 
in vehicles or in aircraft and in large ships, with an 
exceptionally important export trade. The first 
Council of the Association includes :—Mr. F. D. M. 
Gamble, of W. H. Allen, Sons and Co., Ltd.; Mr. 
W. H. Lawson, of Blackstone and Co., Ltd.; 
Mr. R. B. Lister, of R. A. Lister and Co., Ltd.; 
Mr. A. W. Pain, of Belliss and Morcom, Ltd.; 
Mr. F. Perkins, of F. Perkins, Ltd.; Captain R. C. 
Petter, of Petters, Ltd.; Colonel H. B. Riggall, of 
Ruston and Hornsby, Ltd.; Mr. H. Sanderson, of 
Stuart Turner, Ltd.; and Mr. H. B. V. Teague, of 
Crossley Bros., Ltd. Sir Lynden Macassey has been 
appointed the Independent Chairman of the Asso- 
ciation; Mr. Charles Day, Vice-President; and 
Mr. H. Cowper, Secretary. The registered offices 
are at 32, Victoria Street, London, S8.W.1. 





It forms part of the ‘‘ City of Science,” the 
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Personal and Business 


Mr. J. W. Ontons has been appointed a director 
of Ibbotson Brothers and Co., Ltd 


Mr. C. N. GooDALzt is retiring, for health reasons 
from the board of Robert Stephenson and 
Hawthorns, Ltd. 

Mr. S. E. Goopatt, M.I.E.E., has been appointed 
deputy chief engineer of W. T. Henley’s Telegraph 
Works Company, Ltd. 

Captain R. C. Perrer, M.I. Mech. E., MJ. 
Mar. E., has resigned from the board of Associated 
British Engineering, Ltd. 

THe British SHIPBUILDING RESEARCH Associa. 
TION has removed from 21, Grosvenor Place, 8.W,] 
to 5, Chesterfield Gardens, Curzon Street, W, 1 
(temporary telephone number, Grosvenor 2521), 


Mr. ExLuis Hunter, deputy chairman and manag. 
ing director of Dorman, Long and Co., Ltd., has been 
appointed President-elect of the British Iron and 
Steel Federation to take office next year in succession 
to Sir Allan Macdiarmid. 

Mr. Mark Burton has intimated his desire to 
retire from the position of managing director of 
Marshall, Sons and Co., Ltd., Gainsborough. He 
has been associated with the firm for fifty-five years, 
and has been invited to accept the position of 
advisory director. 

CALLENDERS’S CABLE AND CONSTRUCTION Com. 
PANY, Ltd., has amalgamated with British Insulated 
Cables, Ltd., for which purpose a new company— 
namely, British Insulated Callender’s Cables, Ltd.— 
has been formed. The new company has acquired the 
main assets of the two companies and will be 
responsible for their liabilities. 


Mr. M. A. Frennes has resigned from the Brush 
Electrical Engineering Company, Ltd., to take up 
the post of managing director of the Davy and 
United Engineering Company, Ltd., Sheffield. As 
from August Ist Mr. D. B. Hoseason, M.I. Mech. E., 
M.I.E.E., will be the director responsible for the 
turbine division of the Brush Company, while still 
maintaining responsibility for the electrical division, 


Str Ricuarp Farrey, who recently retired from 
the position of Director-General of the British Air 
Commission in Washington, has now resumed the 
chairmanship of the Fairey Aviation Company, 
Ltd. Sir Clive Baillieu, who has been acting, during 
the absence abroad of Sir Richard Fairey on official 
duties, as the chairman of the company since 1943, 
has retired from that position and from the board of 
the company. 

CROMPTON PARKINSON, Ltd., announce that as 
from July Ist, the three companies which they 
acquired in 1941, the Young Accumulator Com- 
pany, Ltd., A. E. Morrison and Sons, Ltd., and 
Electricars, Ltd., will cease to function as separate 
sales entities and will be merged into the Crompton 
Parkinson organisation. The brand names under 
which the products have been previously sold— 
‘“* Young,” “‘ Morrison-Electricar,” and “* Electri- 
car ’’—will be retained. 

THE MINISTER OF SuPPLy has agreed to the release 
of Mr. G. 8S. Hutchings, formerly Principal Director 
of Salvage and Recovery and latterly Director- 
General, British Ministry of Supply Commission, 
Paris; and Sir Kenneth Lee, Director-General of 
Control in the Raw Materials Department of the 
Ministry of Supply. Mr. C. S. Robinson, Director- 
General of Filling Factories, has been released from 
the Ministry of Supply to take up duty with the 
Control Commission for Germany. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 








Institute of Export 

Monday, July 16th.—Royal Empire Society, Northum- 
berland Avenue, W.C. 2. “Anglo-[rish Trade 
Relations,” A. J. Broughton. 1,15 p.m. 

Institution of Locomotive Engineers 

Friday, July 13th.—Connaught Rooms, Great Queen 

Street, Kingsway, W.C.2. Luncheon. 12.15 p.m. 
Tron and Steel Institute 

Wednesday and Thursday, July 11th and 12th.—lInst. of 

Civil Engineers, Great George Street, Westminster, 





8.W.1. Annual general g W y, 
10.30 a.m.; Thursday, 9.45 a.m. 
Stephenson Locomotive Society 





Saturday, July 7th.—302, Buchanan Street, Glasgow. 
**Safetv Valves,” W. Notman. 3 p.m. 
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A Seven-Day Journal 


Tenth Anniversary of the British 


ouncil 


Tuis year the British Council celebrates the 
tenth anniversary of its inauguration in July, 
1935. Particularly since the establishment of 
its Science Department in 1940 the Council has 
built up a considerable organisation directed to 
making British contributions to science better 
lmown abroad and to promoting contacts 
between British scientists and those of other 
countries. Sir Henry Dale, President of the 
Royal Society, is the Chairman of the Science 
Committee and of its Pure Science Panel. 
There are also Panels for Medicine under the 
chairmanship of Sir Edward Mellanby, F.R.S.; 
Engineering under the chairmanship of Sir 
William Larke; and Agriculture under the 
chairmanship of Mr. J. A. Scott-Watson. The 
secretary of the Science Committee and Director 
of the Science Department is Mr. J. G. Crowther. 
The four-page news letter, one of the Depart- 
ment’s earliest activities, entitled Monthly 
Science News, has now a monthly circulation of 
65,000, and is reprinted in seven different 
countries. Another monthly publication of the 
Council is Science Comment, which is circulated 
to universities, libreries, and scientists overseas, 
and to which a section dealing with scientific 
films has been recently added. The Council 
has also published several 16,000-word booklets 
describing scientific institutions in and the 
work of British scientists and engineers. It 
is proposed to cover the whole field under the 
general title of the series “‘ Science in Britain.” 
The importance of personal contact and the 
value of visits by British scientists and engi- 
neers to overseas countries has not been over- 
looked, and many visits have been paid to 
China, Russia, and other countries. To help 
scientists from abroad who are visiting this 
country, the Society for Visiting Scientists, 
with premises at No. 5, Old Burlington Street, 
was founded last year, and this Society is 
successfully fulfilling its function. The Council 
also awards scholarships to promising students 
to enable them to visit the United Kingdom and 
to learn of British methods. Since 1939, 600 
students have been brought over. Help has 
been forthcoming for private students, and 
short leave courses have been arranged at 
British universities and technical colleges. In 
the Forces, many scientists have been put into 
touch with their opposite numbers and have 
been introduced to professional bodies. With 
regard to engineering activities, Professor S. J. 
Davies, of King’s College, the secretary of the 
Engineering Panel, also acts as consultant to the 
Council. Much has been done in this direction, 
and during the past two years Professor Davies 
has made two tours in the Middle East, and has 
established valuable contacts with the Ministers 
of Education, Ministers responsible for engmeer- 
ing activities, and technical men. 


The Eclipse of the Sun 


Ir is announced by the Department of 
Scientific and Industrial Research that both 
radio and radar stations in Great Britain took 
part in an organised series of special observa- 
tions centered around the eclipse day, Monday, 
July 9th. In London, cloud prevented a clear 
view of the eclipse, although the sun broke 
through for a few minuts during the period of 
the eclipse. Much of the photographic work 
planned to be carried out at the Greenwich 
Observatory was abandoned, although some 
useful observations were made. The National 
Physical Laboratory sent special apparatus for 
sounding the higher atmosphere to a special 
station in the North of Scotland, where the sun 
was observed 90 per cent. obscured by the 
moon. With this special apparatus impulses of 
electricity were sent out from the transmitter, 
and the electrical condition of the upper atmo- 
sphere was studied by observing the echoes of 
these impulses returned by reflecting layers in 
the upper atmosphere. In other words, the 
layers were radio-located. It was from the 


technique used in an apparatus of this kind that 


the wartime radar equipment was originally 
developed. It has been well established that 
the two main electrified layers in the upper 
atmosphere are due to radiation from the sun, 
and the radio observations made on Monday 
were for the purpose of studying the effect of 
the cessation of that radiation during the eclipse. 
Observations during earlier eclipses have amply 
shown that the Heaviside layer, which is the 
lower of the two reflecting layers, is caused by 
ultra-violet light from the sun, since the radio 
eclipse occurs at the same time and place as 
the optical eclipse. Different theories are held 
concerning the origin of the Appleton layer, the 
higher reflecting surface, and some scientists 
incline to the belief that it also is due to ultra- 
violet light, while others believe that it may be 
caused by showers of atoms or particles shot 
out by the sun. The observations made during 
Monday’s eclipse are expected to help in the 
study of this subject, since the two layers at 
about noon (G.M.T.) on a summer’s day are well 
separated and can be separately studied. A 
report from the radio research station at Slough 
says that good eclipse effects were recorded, 
which should throw some light on the above- 
mentioned problem. 


War and the L.M.S. 


Some interesting figures have just been 
released by the London, Midland and Scottish 
Railway Company about its wartime traffics. 
Whereas in 1939 originating passenger journeys 
were 372 millions, that figure had risen by 1944 
to 437 millions, but the passenger train miles 
run in 1944 were 20 million miles less. The 
1944 wagon-miles were 298 millions up on the 
1939 figure of 2020 million. The freight train- 
miles run in 1944 were 64 million miles against 
the 58 million miles of 1939, and this in spite of 
the fact that the average weight per wagon load 
had been increased. While goods traffic loading 
in 1938 averaged 2-84 tons per wagon, in 1944 
it was 4:35 tons. Had this precaution not 
been taken, it would have meant no less than 
4 million more wagon journeys to move the 
traffic. The L.M.S. handled tonnage also 
shows striking increases. The 24 million tons 
of 1939 became 29 million in 1944, whilst the 
carted tonnage in the latter year was 18 million, 
an increase Of 3 million tons over the last pre- 
war year. All this huge effort was accomplished, 
despite the loss of key men to the Forces, black- 
out, and air raid damage. Occasions on which 
damage was caused’to L.M.S. property number 
2062. Running lines were obstructed on 725 
occasions and the aggregate hours during which 
running lines were blocked total 143,464; 41 
passenger stations, 54 goods stations, and 
5 motive power depots suffered major damage. 
There were also 170 fly-bomb and V2 incidents. 
Seventeen passengers were killed and 138 
injured ; the same figures for staff were 51 
and 567, and for other persons on business at 
stations, such as Home Guard, &c., 4 and 47. 
The total L.M.S. casualties among railway staff 
on railway work and in the Forces was 4863. 
Damage to rolling stock was as follows :—Loco- 
motives, one destroyed and 73 damaged ; the 
figures for passenger vehicles were 254 and 
2973, for freight vehicles 1230 and 7092, motors 
and tractors 37 and 557, and trailers 46 and 99. 


Science in Russia 


At a conference arranged by the Ministry of 
Information on Monday, July 9th, members of 
the party of British scientists who recently 
visited Russia in order to attend the celebra- 
tion of the 220th anniversary of the Academy 
of Sciences of the U.S.S.R. at Moscow and 
Leningrad, gave some of their impressions of the 
visit. Mr. E. St. J. Bamford presided, and 
among those who spoke were :—Sir Robert 
Robinson, representing the Royal Society ; the 
Astronomer-Royal, Sir Harold Spencer Jones ; 
and Professor E. N. da C. Andrade. The differ- 
ence between the Russian Academy and the 
Royal Society was emphasised by the speakers. 





The Academy is a State institution, receiving 


support on a large scale, and it is responsible 
for the promotion of research in both pure and 
applied science, so covering functions which in 
this country are distributed among the univer- 
sities, the National Physical Laboratory, the 
Medical Research Council, the Agricultural 
Research Council, the Department of Scientific 
and Industrial Research, the laboratories of 
the great industrial concerns, and the Royal 
Society and other scientific societies. Many of 
the laboratories which were visited showed out- 
standing equipment and organisation, and in 
most cases pure and applied scientific work were 
carried on in the same institute. Among the 
work seen may be mentioned that of Professor 
Kapitza on the super-fluidity of liquid Helium II, 
referred to in our last issue, and the work done 
on the liquefaction of air and the production of 
liquid oxygen, which is being widely used in 
Russian industry. Methods are, we understand, 
being studied for the extraction of metallic 
aluminium from clay by the use of liquid 
oxygen. Alike in agriculture, chemistry, 
physics, mathematics, and medicine, good work 
is being done, and there is evidently a keen 
desire on the part of Russian scientists to visit 
this country. The hope was expressed that 
such @ visit could be arranged, and some worthy 
return could then be made for the Russian 
hospitality, which was so wonderfully shown 
to the British party. Tribute was also paid to 
the great care and attention bestowed upon the 
party in Moscow and Leningrad, and during the 
whole of the journey, by Mr. Karavaev, the 
First Secretary of the U.S.S.R. Embassy in 
London. 


The King’s Cross Railway Accident 
Report 


In his report to the Director-General of the 
Ministry ot War rt, Major G. R. S. 
Wilson deals with the accident which took place 
on the L.N.E.R. line at King’s Cross Station on 
Sunday, February 4th, 1945, at 6.11 p.m. The 
6 p.m. train to Leeds and Bradford, comprising 
seventeen bogie corridor coaches, hauled by an 
“A 4 Pacific ” type engine, started 5 min. late 
from No. 6 platform and entered the middle 
of the three double-line gas works tunnels. 
The engine slipped badly on the rising gradient 
of 1 in 105, and it came momentarily to rest 
about 590 yards from the start, as it approached 
the northern exit of the tunnel. The train then 
began to run backwards at a speed of about 
6 to 7 m.p.h., but the backward movement 
was unnoticed by the enginemen and the guard. 
A signalman at the King’s Cross power box 
reversed the points to divert the train into the 
No. 15 platform line, which was unoccupied. 
Unfortunately, the points moved between the 
bogies of the rearmost coach, a brake composite, 
with the result that it became derailed and was 
forced over on its side against a steel stancheon 
of the main signal bridge, which cut into the 
roof and demolished one of the two first-class 
compartments. Two passengers were killed 
and twenty-five others suffered from shock and 
minor injuries. The accident was due, Major 
Wilson says, to the mishandling of the engine 
by Driver T. Catmore and the failure of the 
guard, H. Smith, to appreciate the situation. 
Examination showed that the failure of both 
sets of sanding gear, combined with recent rail 
renewal, were contributory factors. Tests 
carried out showed that, skilfully handled, the 
engine could start and haul an equivalent load 
through the tunnels satisfactory without the 
use of sand. In his recommendations Major 
Wilson says that though this is the first case of 
its kind which has occurred at King’s Cross 
within living memory, it has shown that the 
risk of a serious backward movement there, is 
not negligible. Having regard to the heavy 
loads regularly worked out of this terminal 
station, he recommends that action be taken to 
provide continuous lighting in’ the two gas- 
works tunnels, where there are down lines, and 
also that the work should be pressed on else- 





where as rapidly as circumstances allow. 
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The Type * 


21” U-Boat 


(By Our Naval Correspondent) 
No. II—(Continued from page 5, July 6th) 


THE SCHNORKEL 


5 gee type “21”? U-boat has no gun arma- 
ment for surface work against ships, but 
built into the streamlined structure of the 
bridge, both fore and aft, are power-worked 
turrets, each mounting twin 28 mm. cannons. 
Here is aircraft practice adapted to form the 
anti-aircraft armament of a U-boat. It may 
be very effective, but the turrets are difficult 
of access and the gunners must stand a very 
good chance of being drowned if the U-boat 
has to dive in a hurry. 

In the after part of the bridge on the star- 
board side is the “* schnorkel.’’ This is of the 
latest telescopic type, comprising a tube for 
the air intake when submerged and also an 
exhaust pipe. It is smaller in section and 
much less cumbersome than the earlier types 
of schnorkel, which were pivoted at the foot 
of the conning tower and were lowered like 
an arm into a slot in the fore casing when not 
in use. 

The top of the schnorkel in the type “21 ”’ 
U-boat is dome-shaped, about lft. wide and 
between 2ft. 6in. and 3ft. in length fore and 
aft. Within this top casing is the anti-flood 
valve, which is operated by a floating ball. 
This is exactly the same ball valve principle 
that is used in the ordinary sanitary arrange- 
ments, except that in this case the ball has 
inclined planes fitted on each side to make it 
more sensitive to the wave motion when the 
U-boat is travelling through the water at the 


normal “schnorkeling’”’ speed of about 
7 knots. In any sea, of course, the valve 
would be “chattering” all the time, but 


even so, water does not pass down the 
schnorkel into the submarine. 

The system of a valve directly controlled 
bya ball float is ancient and is simplicity itself. 
Yet the whole principle of the schnorkel was 
for long deemed to be impossible because it 
was thought that any form of air intake from 
an orifice thrust above the surface of the 
water must inevitably be subject to flooding 
by every wave. 

The top of this latest type of schnorkel as 
fitted to the type “21 ” U-boat is made of a 
light alloy. The actual valve is under a 
metal dome and the ball float trails astern 
and is protected by an extension of wire 
mesh against weed or wreckage. The solid 
part of the dome has a surface made of inter- 
secting raised ribs, between which there are 
recesses about #in. square. These are filled 
with rubber insertions. This form of surface 
is an anti-radar device. 

On the top of the schnorkel dome there is 
a small wire cage, about 8in. in diameter 
and some 4in. high. This contains the radar 
to give warning of the approach of aircraft 
so that the schnorkel can be lowered below 
the surface to avoid detection. 


ToRPEDO COMPARTMENT 


When one goes down into the type “21” 
U-boat through the fore hatch the first 
impression is of the enormous size of the 
torpedo compartment. It certainly is very 
big, but the absence of internal frames makes 
it appear even larger. Moreover, there is no 
bulkhead immediately in the wake of the 
rear ends of the torpedo tubes. 

Considering: the size of this type of U-boat 
and the size of the torpedo compartment, the 
type carries a very small armament. There 
is the usual nest of six 2lin. torpedo tubes, 





but the total number of torpedoes which can 
be carried, including those in the tubes, is 
only twenty-three. This seems quite out of 
proportion, for it means that if the sub- 
marine can remain at sea for nine months an 
average of only one attack every ten days 
can be carried out, and then only if a single 
torpedo is used in each attack. 

The small number of torpedoes that can 
be carried seems the more curious since the 
U-boats of this type must have been built 
some time after the system of sending special 
supply U-boats to sea with fuel, stores, and 
torpedoes for the attacking U-boats, had been 
proved to be a costly failure. 

The torpedoes carried are driven by elec- 
tricity. They have a short range and are 
slightly slower than our “ heater ’’ torpedoes, 
but they have the merit of being entirely 
trackless. The Germans did, of course, use 
ordinary torpedoes as well as electric 
torpedoes, these being interchangeable. 

The torpedo tubes of the type “21” 
U-boat are interesting. In the first place, 
they are remarkably accessible for the bow 
tubes of a submarine, and they are fitted with 
external angling gear, so that the torpedo 
gyro can be angled without pulling the 
torpedo back from the tube. This is not an 
innovation, but the arrangement is simpler 
than that in most British submarines, chiefly 
owing to the greater accessibility of the whole 
lay-out of the tubes. Other adjustments can 
also be made to the settings of the torpedo 
after it has been loaded into the tube. 

There is a very neat little arrangement 
which makes it impossible to load the torpedo 
into the tube with the stop valve shut. 
Failure to open the stop valve of the torpedo 
before loading it is, of course, one of the 
major sins, for it not only prevents the 
torpedo from running, but leads to its loss, 
since it will sink as soon as it is clear of the 
tube. It should never happen with properly 
trained men, but these things do happen 
sometimes, and it is just as well to make it 
impossible. 

In the centre, of the rear door of the torpedo 
tube there is a small rubber pad piece. This is 
another good refinement, for it closes the 
exhaust in the tailshaft of the torpedo when 
it is loaded and the rear door of the tube is 
shut. Thus the torpedo engine and gearing 
does not become flooded when the tube is 
flooded up, as is normally the case. The 
tubes, of course, have to be flooded up as soon 
as a target is sighted, and circumstances 
may make it impossible to attack and fire 
torpedoes. In such an event the torpedo in 
the ordinary tube without this fitting will 
remain flooded. This may continue for quite 
a long time, in which case it is apt to lead to 
erratic running of the torpedo when it is 
eventually fired. This small rubber pad piece 
in the German tubes is a very simple way of 
guarding against this. 


INTERLOCKING 


The torpedo tubes in the type “21” 
U-boat have on them an interlocking device, 
whick makes it impossible to open the rear 
door of a tube when the bow cap is open. In 
other words, it would be quite impossible for 
a submarine of this type to meet with 
disaster in the same way as the ill-fated 
H.M.S. “ Thetis,” which was lost on trials in 
Liverpool Bay with so many, valuable lives 
before the war. 


This interlock is one which has for some 
time been deemed impracticable, because jt 
is a direct contradiction of the requirement 
that both the bow cap and the rear door of a 
torpedo tube must be open at the same time 
when the tube is gauged and when the clear. 
ances of the torpedo on passing the bow cap 
are checked. Both these operations are, of 
course, carried out when the submarine is jn 
dry dock. 

In the type “ 21 ’”’ U-boat the rear doors of 
the torpedo tubes are of the bayonet joint 
type, so that the first movement of opening 
them is a turning movement. On the edge of 
the rear door there is bolted a piece of steel 
plating. Attached to the operating gear of 
the bow caps and working with them is a 
threaded steel rod, which moves aft as soon 
as the bow cap operating gear begins to move. 
In coming aft, this rod projects over the edge 
of the rear door in the wake of the piece of 
plate, so that, with the rod aft the rear door 
cannot begin to rotate. The piece of plating 
attached to the rear door of the torpedo tube 
is only bolted on so that it can be easily 
removed when the vessel goes into dry dock 
and it is necessary to open the bow caps and 
rear doors at the same time in order to take 
the clearances. 

PROTOSORB 


The central gangway through that part of 
the submarine which contains the living 
quarters—that is, between the torpedo com- 
partment and the control room—is almost 
lined with racks in which rectangular tins 
are strapped into place. These are the tins 
of protosorb—an air purifying substance 
which absorbs the carbon dioxide and the 
humidity from the air. One is impressed by 
the great quantities of this substance carried, 
but this is probably only in proportion to the 
length of time these craft were expected to 
remain at sea and without coming to the 
surface. The schnorkel, of course, does not 
produce ventilation comparable to a “ blow 
through’ on the surface. On the other 
hand, the U-boats of this type have two air 
cooling and conditioning plants. 

In the lower part of the hull are the four 
batteries. The cells are stowed in tiers on 
either side of a central gangway and are of 
the ordinary acid electrolyte type. They are 
fitted with separate cell ventilation. In the 
lower part of the hull, too, there are three 
large refrigerated store-rooms. 


ConTROL-Room 


The control-room is utterly different from 
that of any British submarine. The most strik- 
ing difference is the absence of periscopes and 
periscope wells, for in German practice the 
attack is not carried out from the control- 
room, but from the “ attack kiosk,” which is 
really the lower part of the conning tower. 
Thus the control-room is free of periscopes, 
but the centre of the compartment is filled 
with a circular structure reminiscent of a 
barbette between decks in a surface ship 
fitted with gun turrets. This is the periscope 
well, which passes right through the control- 
room. 

This is not the place to argue the merits 
and demerits of the German system of having 
an “attack kiosk” in the conning tower 
against the British system of carrying out the 
attack from the control-room. Suffice to say 
that the Germans appear to prefer the com- 
manding officer to be free from other dis- 
tractions and to gain the advantage of the 
greater safety with a given length of periscope 
which is provided by the eyepiece being above 
the pressure hull, while we prefer our com- 
manding officers to know what is going on in 
the submarine even while carrying out an 





attack. 
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Without periscopes and attack instruments 
the German control-room is much less import- 
ant than the British, and in the type “ 21” 
U-boat it is small and inconvenient. Tucked 
away behind the shaft of the periscope well, 
are the controls for the hydroplanes and the 
steering position, the Anchuss gyro-compass, 
and the panel of levers for the telemotor- 
controlled main ballast tank vents. Steering 
and hydroplane control is not by wheel, as 
used to be normal practice, but by a hori- 
zontal lever pivoted in the middle, rather like 
the rudder bar of an aircraft, and having 
direct telemotor connections with the steering 
gear or the hydroplane operating gear. This 
system certainly has the merits of simplicity 
and silence. 

The “ attacking kiosk ’’ in the lower part 
of the conning tower is chiefly remarkable for 
the enormous power-operated periscope. This 
is an astonishing instrument, with a seat for 
the officer using it and hand and foot control 
of the telemotor system, which raises and 
lowers the periscope and trains it in azimuth. 
It is an instrument which has made the 
mouths of those who have seen it, water. The 
officer using it does not have to shuffle round 
a well, pushing the periscope round to look 
round the horizon. Nor does he have to bend 
double as the periscope is being raised and 
get his eye to the eyepiece almost at deck 
level to follow the periscope up in order to 
avoid showing too much of it above the 
surface. With this German instrument the 
eyepiece remains at the same level and in 
front of the officer on the seat, whether the 
periscope is up or down, being raised, or being 
lowered. And all the time the focus remains 
perfect. There seems almost to be some form 
of black magic in an engineering system and 
an optical system which will preserve focus 
while the optical length is changing and 
allow the eyepiece to move only in azimuth, 
while the object glass can be raised and 
lowered as well as trained in azimuth. So 
interesting is this German periscope that it 
will form the subject of a separate article in 
‘THE ENGINEER. 


ENGINE-Room 


Abaft the control-room is the engine-room, 
and here,again, the main impression is one of 
spaciousness, for the engines by no means fill 
the compartment. 

The engines are two six-cylinder, two- 
stroke diesels, developing 1200 H.P. They 
drive the submarine at a full speed on the 
surface of 12 knots. It is of interest that 
these U-boats were fitted with superchargers 
which gave them a full speed_on the surface 
of about 14 knots. In ‘‘ U.3008,’’ however, 
the superchargers had been removed, which 
seems to indicate that they were not entirely 
satisfactory or that the extra 2 knots of 
surface speed was not considered to justify 
their retention. It is not known whether the 
superchargers had been removed from all the 
U-boats of this type which had been com- 
pleted. 

The full stowage of oil fuel is in the nature 
of 270 tons, carried in fully self-compensating 
external tanks. The normal method of pro- 
pulsion is to use the schnorkel and work on 
a system which is tantamount to diesel- 
electric drive. This gives a speed of rather 
over 6 knots submerged, with a load of 
600 amperes. It was stated that the fuel con- 
sumption was in the nature of 150 litres per 
1000 ampere-hours. 

The diesel-electric drive system is possible 
because of the complicated clutch system, 
involving a layshaft on each side. When 
“ schnorkeling,” the diesels are driving the 
main motors as dynamos and charging the 
batteries. At the same time the submarine 
is being driven through the water by silent 





motors driving the tail shafts by belts. Belt 
drives are greatly used in these U-boats 
because of their silence. This method of 
“‘ schnorkeling”’ has the great advantage 
that if the schnorkel has to be lowered 
suddenly on an alarm, the diesels are stopped 
and the propulsion of the submarine is not 
interrupted while clutches are being taken 
out. The U-boat simply continues to be 
driven by the silent motors, and all that 
happens is that the charge is broken, so that 
the batteries begin to sustain a discharge 
instead of “ floating.” 

In the engine-room there is also an evapo- 
rator for producing fresh water, so that a 
great deal of this need not be carried in tanks. 
The phenomenal endurance of these craft is, 
in fact, due to this evaporator more than to 
any one other factor. 

Abaft the engine-room is the usual motor- 
room, but there is only one main motor on 
each shaft, and abaft the motor-room a 
“tail end” which is a very efficient little 
workshop with lathe and drilling machine. 
It is curious to find that even in this after 
end there is plenty of headroom, and the 
compartment seems comparatively spacious 
and airy. 

The type “21” U-boat is fitted with an 
asdic in the casing, but its main listening 
gear consists of no less than fifty-two hydro- 
phones. Forty eight of these are in one nest 
around the perimeter of a circular structure 
below the torpedo tubes. This “nest” of 
hydrophones is highly directional and its 
position ensures that it suffers from the 
minimum of water noises. ‘‘U.3008” also 





has radar equipment and directional wireless. 
Her crew consisted of seven officers and 
fifty-two men. 
CONCLUSION 

This type of U-boat is of great interest, and 
it certainly contains innovations and develop- 
ments. The general impression is, however, 
that in spite of all these advantages the 
Germans have not made the best possible 
use of their technical ability. One cannot 
escape the impression that the type “21” 
U-boat has too small an offensive armament, 
considering her other capabilities. Nor can 
one close one’s eyes to the fact that a very 
high proportion of the new developments in 
this type of U-boat have been evolved as 
defensive measures, and have been dictated 
by the efficiency of our anti-submarine 
measures. The very deep diving depth and 
the very high emergency underwater speed 
are only two manifestations of this. There 
are many others. There is the obvious stress 
that has been laid upon silence and which 
has led to all the auxiliary machinery, even 
down to a small hand pump, being mounted 
on rubber blocks, 2in. thick. There is the 
fact that no less than two anti-asdic “foxing” 
devices are fitted. These are ejectors through 
which an effervescent substance can be forced 
out into the water, which will give a false 
echo to the asdic operators of the hunting 
craft while the U-boat uses its high under- 
water speed to get away. Even the schnorkel 
had been made necessary by reason of the 
efficiency of our system of anti-U-boat 
warfare. 








An Engineer Looks at Brazil 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. 11—(Continued from page 7, July 6th) 


CATTLE AND AGRICULTURE 


A gy we structure of Brazilian agriculture is 

based on sound foundations. According to 
the 1945 edition of ‘The South American 
Handbook,”’ the census of the animal popula- 
tion is as follows :—Cattle, 47,767,000 ; 
horses, 7,814,000 ; asses and mules, 4,529,000; 
sheep, 10,000,000; goats, 6,668,000; pigs, 
according to a 1942 estimate, number 
25.827.000. It is interesting to note that 
Brazil is the third largest pig-breeding 
country in the world. 

Cattle and horses abound in most parts of 
the country, with about half the total number 
located in the States of Minas Geraes and Rio 
Grande do Sul; mules and asses are employed 
for a great deal of transport and sheep are 
bred almost entirely in Rio Grande do Sul. 
In the northern part of the country goats are 
bred in large numbers, their skins being 
exported in considerable quantities. 
Successful poultry farming is carried on near 
Rio de Janeiro and Sao Paulo, superior breeds 
having been introduced to compensate for the 
poor quality of local fowls. 

In recent years a great deal of chilled beef 
has been exported, but it is difficult to arrive 
at exact statistics of the trade owing to 
security reasons in wartime. About one- 
quarter of the cattle raised in Brazil come 
from Rio Grande do Sul, now the main 
exporting centre for chilled beef; more than 
half a million head of cattle are fattened each 
year on the open ranges of Sao Paulo and Rio 
Grande do Sul, where European breeds 
flourish. Of the total number of cattle in the 
country, 10,000,000 are in Rio Grande do Sul 
and 11,250,000 in Minas Geraes; they are 
fattened in the Barretos district in the State 





of Sao Paulo, where more than 300,000 head 
of cattle are fattened each year. 

There are a number of fattening camps 
located on the Sorocabana and Noroeste 
railways, which supply the demands of the 
frigerificos in Sao Paulo and Santos. Every 
year cattle fattening in the State of Minas 
Geraes grows apace, particularly in the north- 
western part; slaughtering in Government 
inspected establishments is about 2,500,000 
cattle and 1,500,000 pigs each year. 

A trade which has increased by leaps and 
bounds in recent years is the production of 
jerked (sun-dried) and fresh meat forhomecon- 
sumption. It is interesting to note that a 
British concern is trying to overcome prejudices 
against zebu meat, which is said to be appetis- 
ing when chilled. The zebu is a humped race 
of horned cattle originating from India, but 
found in many tropical countries. 

Before the war the greater part of Brazilian 
meat products was sold on Continental 
markets, particularly in Italy. Some idea of 
the importance of this trade to Brazilian 
economy is shown by the following statistics, 
which apply to the year 1941 :— 


Tons. 
Frozen and chilled meat . 54,129 
Conserved meat roa . 64,228 
Mestextract..... .... ... «+ ... 3310 
Frozen tongue aS ER ABE a iF 90 
Preserved tongue ... ... ...  « 867 
pe ore: 
\ Serra tg - 
Chilled beef dot Seea\ tock Fey a 
Vromwompork 2:50... i...) ss. 4684 
Canned beef ... i) wae <meta a 
CRMGG DORE... ne. ek ces we 451 
Hides and skins hee 
errr re 
Tallow and grease ... nae, Fa 595 


The Brazilian wool clip, the greater part of 
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which comes from Rio Grande do Sul, amounts 
to about 14,000 metric tons a year. 


RUBBER 


In former times, previous to the vast 
developments of rubber plantations in Malaya 
and the Far East, Brazil was the main source 
of the world’s rubber; known as “ up-river, 
hard-cured Para,” it is the best obtainable. 
It is claimed that the great age of the trees, 
with the native method of collection, 
together account for its superior quality. At 
present the greater part of the production is 
used by Brazil herself, the surplus being 
exported to the United States. In 1941 
rubber exports amounted to 10,734 tons, 
which imcreased to 14,574 tons in 1943; in 
that ¥ear a total of 31,574 tons was collected. 

Although the Brazilian Government 
organised an army of tappers in the Amazon 
region, results have so fat been somewhat dis- 
appointing ; in certain afeas uiits and seeds 
are collected in place of rubber when the 
market is low. Mandos is the principal 
rubber collecting centre, followed by Para, 
where the Ford Company owns a concession 
of vitgin tableland on the Tapajos River, 
where an area of 5000 acres has been planted. 
To-day the rubber industry in Brazil is of 
only slight importance to Brazilian economy 
as a whole, and is only kept alive by inflated 
war demands. 

COFFEE 

Each country has its own peculiar economic 
problem, which in Brazil can be summed up 
in one word—coffee. The thriving city of 
Santos was built up on the profits derived 
from the coffee industry and a few remarks 
about the history of this most important 
Brazilian export may be of interest. The 
story goes, and it is pure legend, that coffee 
originated in the Mocha country of Arabia, 
where the shepherds noted an increased 
liveliness in their goats when these animals 
nibbled beans on certain bushes. The shep- 
herds themselves found that these beans had a 
stimulating effect and they therefore dubbed 
a brew of them “k’hawah,” derived from 
the Arabic word ‘‘ kaheja,” meaning “ pre- 
vention of sleep.”” From Arabia this beverage 


was introduced into Turkey, and it is recorded 


that during the siege of Vienna many sacks 
were taken as booty by the Austrians. 

Later, coffee was introduced into French 
Guiana, where the Governor of Cayenne was 
under strict orders to prevent any foreigner 
gaining access to the plantations. In 1727, 
however, this Governor’s wife gave several 
roots and bushes to a Portuguese sergeant- 
major, by the name of Francesco de Melho 
Paleto, who succeeded in smuggling them inte 
Brazil. 

For more than half a century Brazil’s 
coffee crop, by far the most important crop 
in the country, has been grown in the rich 
soil of the States of Minas Geraes, Espirito 
Santo, Rio de Janeiro, and Sao Paulo, thelast- 
named having undergone the most intensive 
development. In 1870 Brazil provided half 
the world with coffee, increased to four-fifths 
in 1925 and to nearly 70 per cent. in recent 
years. The great coffee boom, which brought 
unprecedented prosperity to the country, 
lasted from 1885 to 1896; thereafter coffee 
prices declined sharply, and as long. agoas 1903 
the authorities in the State of Sio Paulo pro- 
hibited any further increase of coffee growing 
acreage in order to maintain a reasonable 
price level, the Brazilian rate of exchange 
being directly related to coffee prices in world 
markets. 

In 1906 the problem of over-production 
became ‘so urgent and alarming, threatening 
the whole financial structure of the country, 
that the Presidents of the States of Minas 





————— ee 


Geraes, Rio de Janeiro, and Sao Paulo held a 


conference on the subject, with the result 
that the Paulista Government initiated a 
scheme financed by foreign merchants and by 
certain interests in London; the coffee loan 
thus raised was guaranteed by a tax levied on 
the coffee exported. 

In spite of these efforts, however, the 
problem still remained acute and unsolved, 
and came to a head in 1934, when it was 
decided to try the expedient of burying 
surplus coffee, but this process had the disas- 
trous effect of poisoning the soil and destroy- 
ing its fertility; moreover, large areas of 
land were required for the disposal dumps and 
the project was soon abandoned. Many 
thousands of sacks of coffee were then taken 
out to sea and dumped, but a large number of 
fish were poisoned and the beaches were 
polluted for miles around. Finally, of course, 
surplus coffee had to be burned, but here 
again an obstacle arose, owing to the fact that 
coffee contains about 11 per cent. of water ; 
it was therefore necessary to import expensive 
kerosene in order to be sure of burning the 
coffee ! 

Rigid Government control is exercised over 
the production and distribution of coffee, the 
quantity which must be destroyed each year 
being determined by legal enactment. When 
coffee is exported from a fazenda, or coffee 
estate, the Government lays down the 
percentage of the crop which must be sent 
to a warehouse for destruction and allows the 
balance to be exported. Gunther® refers to 
one of the most fantastic loans in history, 
floated by the Brazilian Government in the 
early 1930s to finance the destruction of the 
crop. A sam of £8,000,000 was borrowed 
from the United States against a security of 
9,000,000 bags of coffee ; in order to pay for 
burning coffee, therefore, Brazil must keep 
this number of bags permanently out of 
circulation. 


** CAFFELITE ” 


It may well be that the ultimate solution 
of this extremely vexed problem will come 
from research chemists, who have for many 
years been studying the possibility of making 
plastics from ooffee. Caffelite is the trade 
name given to a new series of plastics derived 
from the coffee bean, production of which has 
been undertaken by the “ Departmento de 
Cafe’ of Brazil. Coffee is an extremely com- 
plex chemical substance, and these new 
plastics owe their origin to the long and pains- 
taking research work of Herbert S. Polin, of 
the H. S. Polin Laboratories, Inc., New 
York ; they will be marketed by the Caffelite 
Corporation. According to Imperial Chemical 
Industries, this new industry is still in the 
experimental stage and marketing on any 
appreciable scale has not yet started. 

The National Coffee Department of Brazil 
is reported to have made a thorough investi- 
gation of the new materials ; a pilot plant has 
been ‘built, followed by two further plants for 
large-scale production. The pilot plant 
began operations ‘im 1941 and has a through- 
put capacity of 50;000 bags of coffee annually, 
each weighing 132 Ib.; the iplant is located 
near Sio Paulo and is under Government 
control. The second plant has a capacity of 
1000 ‘bags of coffee a day, and the third plant 
is located in the midst of coffee plantations. 

According to the Caffelite Corporation, the 
new plastic can be described as “....a 
co-ordimate type of ‘resin, the ‘production of 
the reaction of extracted and reintroduced 
chemical constituents of green coffee beans, 
particularly the aldehydes, tannins, hydroxy 
compounds, and various complex nitrogenous 





3 ** Inside Latin America,’ -by John Gunther. 
4 British Plastics and Moulded Products Trader, 
February, 1941. 





entities.” The catalytic process of manu- 
facture employed is said to yield a “ combina. 
tion resinous compound ”; this is stated to 
require no filler other than that derived from 
the coffee bean itself. Although it will be 
possible to produce this plastic in either the 
thermoplastic or thermosetting type, initial 
production will concentrate on the latter. 
Cost of production will, it is claimed, be lower 
than that of phenolic plastics and a very 
important factor in the economies of its pro. 
duction will be the yield of by-products. 
These will include caffeine, furfural, alpha 
cellulose, edible oils, coffee oil, oleic acid, and 
styric acid, for all of which there is a ready sale. 
Moreover, it is confidently believed that this 
new plastic will to some extent replace the 
present low-cost plastics now on the market. 
Caffelite has the following physical and 
chemical properties :— 
Moulding pressure, lb. per sq. inch 
eee ae eee 
Compressive strength, lb. per sq. in. ... 
Water resistance, ¢: ssed as the 


absorption of water, by weight, in 
24 hours’ complete immersion at a 


2000 to 6000 
1-43 
8000 to 12,000 


temperature of 25deg.Cent. ... ... 0-2 per cent. 
Electric properties yo frequency ... ad pata 
Resistance to weakacids ... ...... Good 
Resistance to weak alkalis .... .... .... Good 
Resistance to ketones, hydro-carbons, 

MEE Es. ade asa. Ses, aur xe oes OO 
Resistance to flame “‘ conductivity’... Good 


The plastie can be made in all colours except white. 


It is hoped that eventually it may be 
possible to process 5,000,000 bags of coffee a 
year, which would be a great contribution 
towards solving the problem of over - 
production. 

Many South American countries suffer 
from depending mainly on one particular 
product for their prosperity. For example, 
a drastic cut in the export of nitrate from 
Chile was brought about by the work of 
Habe, when he discovered the method of 
“ fixing ’’ atmospheric nitrogen which enabled 
the Germans to produce vast quantities of 
high explosives during the 1914-18 war in 
the teeth of our blockade. This discovery 
afterwards led to the establishment of a new 
industry producing synthetic ammonia and 
nitrates, thus further restricting the sale of 
the natural product from Chile. It is to be 
earnestly hoped, however, that the work of 
Polin in Brazil will be of immense benefit to 
that country, for a prosperous coffee industry 
in Brazil would have a marked effect on 
Anglo-Brazilian and world-Brazilian trade. 
It would enable her to negotiate further large 
loans for railway extensions, road con- 
struction, and hydro-electric development. 


. STEELWORKS 


From an engineering standpoint modern 
Brazil is full of interest, and in recent years 
there have been many remarkable develop- 
ments. For example, it has been stated that 
in iron ore alone this country has sufficient 
deposits to supply the entire world for a 
century, yet it is only recently that a steel 
plant of any considerable size has been 
erected in Brazil.5 

This deficiency has now been made good 
by the erection of a new steel mill at Volta 
Redonda, in the State of Minas Geraes, 
distant 90 miles from Rio de Janeiro and 220 
miles from Sao Paulo. It is hoped to achieve 
an annual output of 300,000 tons of steel and 
50,000 tons of pig iron, a development made 
possible by collaboration between the Export 
Import Bank of the United States and 
Brazilian interests represented by the Com- 
panhia Siderargia Nacional (National Steel 
Company). 

Immense difficulties have been successfully 





5 “ Braail’s First Modern Steel Plant,” by C. H. 
Vivian, in The Compressed Air Magazine for October, 
1942. 
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overcome in launching this , enterprise ; 
whereas the Brazilian ore is acknowledged to 
be the finest obtainable, it was believed for 
many years that the requisite grade of coke 
could not be produced from Brazilian coal. 
On the basis of tests carried out at the 
Batelle Memorial Institute in Columbus, 
Qhio, the ash content of the raw coal was 
about 25 per cent., as compared with only 
10 per cent. for coking coals of American and 
European origin; sulphur content was also 
found to be high, but this could be removed 
by washing. It was also felt that the coke 
produced from this coal would have inade- 
quate strength for supporting the load 
imposed upon it in a furnace. 

Subsequent tests proved that these fears 
were groundless, and to-day the Santa 
Catarina mines produce about 150,000 tons of 
coal a year; a survey carried out by Dr. 
Joaquin Lisboa in 1939 estimated Brazilian 
coal reserves at about 1000 million tons. The 
new steel mill at Volta Redonda will have an 
annual consumption of about 800,000 tons of 
coal and thus ample supplies are available 
for the future. 

Iron ore exists in practically every state in 
the country, but the deposits of Itabira con- 
stitute a veritable mountain of hematite with 
very few impurities, thus rendering it com- 
paratively easy to reduce. Some ore bodies 
extend for miles and are as much as a mile in 
width; the ore contains from 55 to 65 per 
cent. of iron, about 10 per cent. more than 
that produced near the Great Lakes, which 
supplies the bulk of the ore required by the 
iron and steel industry of the United States. 
Brazilian ore is known as “ itabirite”’ or 
“ jacutinga,”’ consisting of beds of hematite 
with limestone and quartz; porous and 
friable, it contains 50 per cent. of iron and 
30 per cent. of silica. Gold is often found 
in this ore and in the same district is the 
world-famous Morro Velho mine of the St. 
John del Rey Mining Company; this has 
been operated since 1834 and now reaches 
down to a depth of more than 8000ft. below 
the surface. 

It is interesting and not a little disappoint- 
ing to learn that Colonel Soares, a metal- 
lurgist appointed by President Vargas to 
investigate the Brazilian steel industry, 
failed to attract British capital in the new 
enterprise by reason of heavy transport costs 
and inadequate coal. It was in August, 1940, 
that a Brazilian commission negotiated with 
the Export Import Bank of Washington for a 
loan of 25,000,000 dollars; this resulted in 
the establishment of a model mining town at 
Volta Redonda, built on sloping ground rising 
from the Paraiba River, to house 10,000 
workers connected with the new industry. It 
includes 1200 homes made of concrete blocks, 
churches, schools, and a hospital; there are 
wide streets and spacious parks. 

The annual output of 300,000 tons of steek 
will probably replace the tonnage previously 
imported from overseas, and it is hoped that 
by 1950 annual output will have increased to 
600,000 tons. A recent agreement between 
Brazil, the United States, and Great Britain 
has arranged for the supply of 1,500,000 tons 
of hematite a year from Brazilian sources. 
An interesting development in this programme 
has been the installation of a special conveyor 
belt to load four vessels simultaneously and 
to handle 7000 tons a day of hematite at the 
port of Victoria, to which the hematite from 
Itabira is transported by rail. 

From the purely economic standpoint, con- 
ditions are said to be very favourable in 
Brazil for low-cost steel production, due 
mainly to the low cost of labour, low railway 
freight charges, and the rich ore which can be 
easily worked. 

The new Brazilian steel industry, although 


at present in its infancy, should be carefully|grown apace and many trade agreements 
studied by all those concerned with Anglo- | have been signed, so that in the near future we 


neighbouring Latin American countries has 


Brazilian trade. It is significant that mainly | may witness the entire Continent becoming 
as a result of the war, collaboration between | increasingly self-supporting. 


(To be continued) 








Bristol Aeroplane Company Developments 


No. [I—(Continued from page 13, July 6th) 


N our last article we described the Bristol 
“ Brabazon”’ Type I, transatlantic air- 
craft, and the Bristol ‘ Freighter” and 
Bristol “‘ Wayfarer” cargo and air liners. 
Some other new developments we were able 
to see were as follows :— 


New HELIcorTerR DESIGN 


A further need for future air services is 
that of travelling between points not on any 
air route, at any time, to suit their own con- 
venience, and for this purpose the company 
favours a reliable and economical form of 
helicopter. To-day, it is pointed out, such 


machines in the hands of skilled operators, 
services. 


are rendering invaluable The 





to be discontinued soon after the out- 
break of war, owing to wartime produc- 
tion demands. The critical studies were, 
however, continued, and the results obtained 
were given additional impetus by the success 
of Group Captain Whittle’s work on jet 
propulsion. Early in 1941 the Bristol com- 
pany decided to work on gas turbine 
propulsion for the large and long-range 
aircraft in which it has always specialised. 
It can now be stated that the company has 
produced a design of gas turbine in which 
the main output will be utilised to drive a 
variable-pitch propeller of normal design. 
Full account has also been taken of the 
necessity of recuperating the heat energy, 




















company has therefore formed a special heli- 
copter department, and is proceeding with 
the production of a prototype helicopter te 
the design of Mr. R. Haffner, who is chief 
engineer of the department. _ The design, 
which we were able to inspect in both model 
and full-scale “ mock up ”’ form, provides for 
a four-seater taxi helicopter, with an engine 
of about 450 B.H.P. driving the main three- 
bladed rotor, which will be of metal con- 
struction. Provision for a further three- 
bladed airscrew on the tail of the aircraft 
is also made. 


Gas TURBINE DEVELOPMENTS 


Another development ,refers to’ the gas 
turbine work of the company in conjunction 
with variable-pitch propellers. It may be 
recalled that as-early as 1923 and 1924 many 
tests were made with the Bristol exhaust- 
driven turbo charger, from which valuable 
information was gained. Work: on these 





lines. was resumed in’ 1938; but had 


POWER PLANT 


which otherwise could be lost in the jet 
discharge. By this means a high fuel economy 
will be attained, and with its low weight, 
absence of vibration, and its capability of 
utilising a safe and cheap fuel, the gas turbine 
should extend its field of application in both 
military and civil forms of Bristol aircraft. 


HiegH-SPEED MARINE CRAFT 


A new application of the radial aero-engine 
is for the propulsion of high-speed sea-going 
craft. The Bristol air/sea rescue vessel, 
is now being built on the River Thames 
to the design of Mr. Fred Cooper, who has, 
we may recall, been responsible for several 
famous racing boats powered with geared 
internal’ combustion engines. The new 
rescue craft is of the ocean-going type, with 
a large carrying capacity, and will be able 
to undertake long voyages, which normally 
are’ considered beyond the scope of vessels 
of her class. The approximate dimensions 





are :—Length, 105ft.; beam, 22ft.; draught, 
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5ft. Qin.; and maximum displacement, | for the aircraft accessories is in this engine of | modification which enables a considerable 
80 tons. The hull, which is of composite|special large capacity in order to provide | simplification in design to be made with an 
structure, embodies built-up structural|for the transmission of about 150 B.H.P.,| appreciable saving in weight. Otherwise, 


members of waterproof plywood and salt- 
water-resisting aluminium alloy. The power 
plant will comprise four Bristol “‘ Hercules ”’ 
engines of 1675 B.H.P., while alternative 
lay-outs with Bristol “ Centaurus ”’ engines 
of 2500 B.H.P. output, or “ Perseus ”’ engines, 
of 1175 B.H.P., may be adopted where more 
favourable. The respective speeds are 40, 
50. and 35 knots, with cruising ranges of 
4200, 2500, and 4300 sea miles. 

While this special ship has been designed 
for air/sea rescue work, particular attention 
has been paid to manceuvrability and sea- 
worthiness, and the design is equally well 
adapted for motor torpedo or gunboats, 
police and Customs duties, and for tenders 
for ships and flying-boats. 

THE Bristot “ HERCULES” ENGINE 

In an article published in THE ENGINEER 
of November 12th, 1943, we described the 
‘Hercules’? XVII engine, which, along 
with the XVI series, has during the war 

















**HERCULES’’ 100 POWER PLANT 


given such satisfactory service in the Bomber 
and Coastal Commands of the Royal Air 
Force. We are now able to refer to an even 
later aero-engine of the military type, the 
* Hercules” 100, and two similar types of 
engines which have been developed from it, 
which are now finding an application in the 
civil sphere. 

The “ Hercules ’’ 100 embodies a number 
of technical improvements, one of the 
principal of which is a new supercharger, 
with the mixture entry passages and the im- 
peller element of improved shape and design. 
The maximum power rating has _ been 
increased by over 10 per cent. in brake horse- 
power, while the altitude at the same boost 
pressure has been increased by about 60 per 
cent. compared with the previous series of 
engines. The new Hobson-R.A.E. fuel 
injector replaces the float type carburetter 
previously used. 

The “ Hercules ”’ 100 develops 1625 B.H.P. 
at 19,500ft., combined with a take-off power 
of 1675 B.H.P., and a maximum power of 
1800 B.H.P. at 9000ft. Other particulars of 
the new engines above mentioned are given 
in the table below. 

The “Hercules”’ 120 engine is almost 
identical with the ‘‘ Hercules ’’ No. 100 in 
general design, but the drive provided at the 
back of the engine for an auxiliary gear-box 





to cater for driving cabin blowers, which 
are necessary for aircraft operating at 


Particulars of New Engines 

5-75in. by 6: 5in. 

2360 cubic inches 
(38-7 litres) 

Diameter over cylinder covers... 52in. 

Airscrew reduction gear ratio... 1 to 0-444 engine 
speed 

S.B.A.C, Standard 
No. 6 

Left-hand tractor 


Bore and stroke pe oes 
Swept cylinder volume ... 


Size of airscrew shaft 


Airscrew rotation 


Fuel specification 100 Octane, 130 
grade 
Oil specification Bristol approved 
grades 
Bare engine weights— 
“Hercules” 100 ... 1990 Ib. dry 
** Hercules”? 120 ... 1970 Ib. dry 
* Hercules’ 130 ... 1870 1b. dry 


very high altitudes. At the same time the 
120 supercharger engine has been modified 
so that the optimum altitude for economic 
cruising is over 25,000ft., compared with 
21,000ft. for the ‘‘ Hercules” 100, whilst 
retaining the same take-off power. 

On the other hand, the new “ Hercules ”’ 
130 has been designed mainly for aircraft 
operating, at moderate altitude, for which a 
single-speed supercharger is sufficient, a 





the power developed is the same as with the 
“Hercules ” 100 and the engine maintains 
substantially the same power up to 725(ft. 
Tests of the Bristol ‘‘ Hercules” 100 have 
shown an economical cruising consumption 
of fuel of less than 0-4 1b. per B.H.P. per 
hour. 

All these later Bristol radial engines to 
which we have referred are now available in 
the form of a complete interchangeable power 
plant. In the design of these plants, the 
most advanced aerodynamic developments 
have been embodied, in order to reduce both 
the cooling drag and the external drag to a 
minimum. 

As will be seen from the engraving repro- 
duced herewith, the power plants are neat 
and clean in design, and quickly detachable 
hinged cowlings are employed. For the past 
eight years the company has been developing 
this type of interchangeable power plant, 
and the present examples embody the large 
experience gained, which marks a further 
step forward in the installation of radial 
engines, combined with a high order of 
reliability, serviceability, and accessibility. 








The French Coal Industry 


(By Our French Correspondent) 


ed ordinance of December 13th last year 
nationalised two-thirds of the French coal 
mines. A State-owned organisation known as 
the Houilléres Nationales du Nord et du Pas- 
de-Calais was set up to exploit the mines 

The richest mines in the area are undoubt- 
edly in the Pas-de-Calais, which furnished 
35 million tons of coal in 1930 and 28 millions 
in 1932. By 1940, when the rhythm of war 
production reached its climax for France, 
production in the basin stood at 37 million 
tons. During the occupation from 1941 to 
1943 it fell to 27 million tons. Last December, 
with the number of miners reduced by 14 per 
cent. compared with July, 1944, and 20 per 
cent. compared with January, 1944, pro- 
duction was 1,522,000 tons, or 18} million 
tons per year. 

The present situation under the State is 
somewhat confused and to understand it one 
has to go back to April 21st, 1810, when the 
State conceded the mines to persons able to 
run them, but not the.surface. This con- 
cession was in perpetuity, but in 1919 a lease 
for ninety-nine years only was granted to 
new concessions following the taking over of 
the Moselle mines from the Germans. Under 
the new concession the State benefited by a 
cent. per cent. tax on all sums earned over a 
certain amount. 

Now, the ordinance of 1944 does not annul 
the law of 1810, which operates for the greater 
part of the French mines. Hence, whilst 
under nationalisation the working of the 
mines has been handed over to the Houilléres 
Nationales, the property has not been handed 
over. 

The position before the war was as follows. 
There were 627 concessions covering an area 
of 565,469 hectares. Of this total, some 183 
concessions exploited 292,654 hectares. This 
means that two out of three of the concessions 
were poor, and indeed many companies 
failed miserably, such as the Compagnies of 
Anzin, which sunk considerable sums and 
lost all. The industry, therefore, was well 
concentrated, as relatively few companies 
out of the total were actually functioning. 





Since 1939—that is, to all intents and 
purposes, during the occupation—a great 
many small companies opened up for the pro- 
duction of coal and lignite. But their pro- 
duction was extremely small, and in 1942 
some 153 small companies (not included in 
the large exploitations given above) produced 
no more than 1,124,000 tons, or something 
like 2-6 per cent. of the total French 
production. 

The overall position in 1942 was as follows. 
Eight companies produced 50-3 per cent. of 
total French production ; six companies pro- 
duced 20 per cent.; eight others produced 
13-1 per cent.; six others 5-6 per. cent.; 
nineteen some 8-4 per cent.; and the rest was 
produced by small companies. Thus twenty- 
eight exploitations were responsible for nine 
tenths of French production. This is one of 
the main arguments of the mineowners 
against the present set-up. They say that the 
State can carry out no greater concentration 
than existed, and that the production results 
will indeed suffer. Naturally, they also 
point to the present production position as 
evidence. 

The distribution of shares among the large 
companies shows that they are owned by a 
great number of small holders, often the 
miners themselves. Here is an example. 
The Société des Mines de Lens had a capital 
of 430 millions, divided between 105,338 
shareholders. Holders of 500 shares and 
upwards possessed no more than 14 per cent. 
of the total capital. Holders of from 101 to 
499 shares held 32 per cent. of the capital, 
holders of 100 shares and fewer than 100 held 
54 per cent. of the capital. 

The Compagnie de Marles is another 
example. It had a capital of 260 millions, 
66 per cent. of the shareholders owning from 
1 to 9 shares each and 25 per cent. from 10 to 
49 shares. It is not possible for space reasons 
to go into each of the large companies, but it 
is evident that the French mines were owned, 
for the greatest part, by small shareholders. 

The mechanisation of the mines, however, 
was not pushed in France, and the reason 
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given is that the diversities and irregularities 
of the seams made it very difficult. It is also 
said that where machines were tried, these 
jrregularities often resulted in accidents, 
which could have been avoided if human 
labour had been employed instead. Neverthe- 
less, pneumatic drills were widespread in the 
mines, a8 well as endJess belt conveyors, and 
compressed air was also used. Nevertheless, 
it is recognised that for the most part the 
essential labour in the mines was human. 
For this reason, production per miner 
remained stable and was about the same in 
1939 as it was in 1880. 

The production of power in France, for 
all purposes, in 1938 was as follows :—82 per 
cent. came from coal, 8 per cent. from hydro- 
electric plants, and 10 per cent. from liquid 
fuel. France therefore needed to import coal 
to cover her needs, and at least one-third of 
her total consumption of coal had to be made 
up by imports from Britain, Belgium, 
Holland, and Poland. In spite of this, how- 
ever, there was considerable competition 
among the mines, and in 1932 an agreement 
between the different coal basins was signed 
in order to cut out some of it. In 1940, after 
the Armistice, a Comptoire was founded, to 
which all coal had to be sold at a fixed price. 

At the top of her production France came 
sixth in the world’s coal producers. Her 
underground reserve is comparatively small, 
about 19 milliard tons, which is ten times less 
than Britain’s underground reserve ; and the 
coal is of poorer quality. An assessment of 
cost per ton was undertaken in 1937, which 
showed then that, at the end of the defla- 
tionary period in 1936, production per ton 
was 74:40f., against 48-70f. in Britain, 
46-70f. in Belgium, and 60-25f. in Germany. 

In 1892 the Comité Central de Houilléres 
de France was formed to protect the interests 
of the owners. The salary question was dis- 
cussed by regional organisations with workers’ 
unions. Subsequently, a number of joint 
workers’-owners’ organisations were set up 
to look after the welfare of the miners, as 
well as that of their families. In 1936 a 
national wage basis was established, dis- 
cussions being held under the chairmanship 
of the Ministry of Labour, The Government 
also held powers of arbitration in the event of 
a deadlock. In 1938 an agreement was 
reached for a five 7-45 hours day week and 
a 6 per cent. rise in wages, but in 1939, at 
the outbreak of the war, a six-day week was 
introduced and the working day increased to 
8-45 hours. 

In 1940 the industry underwent a complete 
change. A Comité d’Organisation was 
formed by order of the Government. This 
comprised three chief members from the 
Chambre des Houilléres du Nord et du Pas 
de Calais and the Federation des Comités 
Regionaux des Houilléres du Centre et du 
Midi, as well as a Government representative. 
There were also other members elected by 
smaller bodies. This Comité had a four- 
fold task—to improve technical conditions, 
to work out an economic plan, to make com- 
mercial agreements and fix prices, and to 
make wage agreements. The unions having 
been dissolved, a special Federation was 
formed to look after the workers’ interests, 
and new wages scales were introduced. They 
were based on piecework for the most part, 
and were divided into varying scales and 
included increases between 42 and 60 per 
cent. Production during the years of occu- 
pation were as follows :—43,937,000 tons in 
1941, 43,803,000 tons in 1942, 42,465,000 
tons in 1943, and 40,600,000 tons in 1944 
(based on production for the first four months 
of the year). 

The industry was strictly controlled, and 
there was no competition. Production for 





each mine was more or less fixed, and the 
coal delivered to a central body, which dis- 
posed of it. Actually, the average produc- 
tion for the three years 1941-43 was about 
62 per cent. of 1938 production. Railways, 
gas, and electric industries received 92 per 
cent. of their consumption compared with 
1938, and other industries about 60 per cent. 
Domestic consumption was cut to 46 per cent. 
of its 1938 figure. The Germans took about 
4 per cent., or about 1,545,000 tons. 

Cost of production rose steeply during the 
three years, however. Production per miner 
during the period averaged 958 kilos., against 
1206 kilos. in 1939. In the first quarter of 
1944 cost price rose by 152 per cent. per ton. 

The mines were not damaged by the 
Germans when they left France in 1944, but 
the transport situation and the shortage of 
pit props made the position very difficult. 
Production dropped to between 25 and 30 per 
cent. of normal production, but in January 
of this year rose again to about 61 per cent., 
compared with the same month of 1938, and 
73-7 per cent. in 1944. 

A further wage increase was granted by the 
Government, which averaged 57-2 per cent., 
and production per miner dropped to 888 
kilos. Costs rose steeply. 

Since the taking over of the mines, regional 
buying centres have been set up, the Govern- 
ment directing where the coal shall be 
delivered, according to demand. 

The mines are still directed by former 
personnel, but the exact financial arrange- 
ments between shareholders and Govern- 
ment have yet-to be worked out. Each mine, 
of course, has its joint production committee. 
Latest figures show that coal production per 
man has increased to 918 kilos. 








1120 B.H.P. Pressure-Charged 
Vee Oil Engine 


THE new oil engine herewith illustrated is a 
further development of the Davey Paxman 
“RXS8S” fabricated steelframe engine, which 
has, both before and during the war, been 
manufactured for submarine work. The new 
design, it is claimed, meets the pressing require- 
ment of the oil engine industry for power units, 
which will give more power in less space. In 
order to reduce the problem of spare parts to a 





minimum, as many duplicate parts as possible 
have been embodied in the design. 

The bed-plate and the engine framing are of 
fabricated steel construction, and the crank- 
shaft is carried within the bed-plate, and it is 
furnished with eight journal bearings, with 7in. 
diameter journals, and crank pins 63in. in 
diameter. The cylinder liners are carried in 
loose jackets, and a bore of 9}in., with a stroke 
of 12in., is employed. Separate cylinder heads 
are used, and the combustion chamber is of the 
Ricardo Comet Mark III pattern. The vee 
angle is 45 deg., and the design is such that the 
pistons and connecting-rods can be removed 
through the crank case doors, so that when 
examining or renewing pistons the need for 
removing cylinder covers or breaking down the 
cooling water system is done away with. The 
cylinders in the opposite banks are in line with 
one -another, a forked connecting-rod being 
used on one bank, with a blade rod on the other 
bank, which operates on the outside of the 
large end of the forked rod. By this means the 
overall length of the engine has been kept at a 
minimum. 

The cam shaft is mounted in the trough 
formed between the two banks of cylinders, and 
the fuel pumps are placed immediately above 
the cam shaft, which is driven by a duplex 
roller chain from the crank shaft. The fuel 
pumps are of the C.A.V. type, with pintle 
type nozzles operating at low pressures. A 
six-in-line pump serves each bank of cylin- 
ders. 

The twelve-hour rating of this engine when 
pressure charged is 1120 B.H.P., at a speed of 
750 r.p.m., the brake mean effective pressure 
being about 116 lb. persquareinch. The weight 
of the complete engine at this rating works out 
at 22lb. per B.H.P., which should prove an 
attractive figure for engines required for rail 
traction. At a lower speed of 600 r.p.m., 
900 B.H.P. is developed. The unit can also be 
supplied without pressure charging, under 
which concitions it is designed to develop 840 
B.H.P., at a speed of 750.r.p.m. The range of 
engines already planned provides for a sixteen- 
cylinder engine, which when pressure charged 
will develop 1500 B.H.P. at 750 r.p.m. 

The Roots blower which is fitted to the 
twelve-cylinder engine shown in our engraving 
is driven through a resilient coupling on the 
free end of the engine. A bifurcated delivery 
main from the blower carries the air to the two 
banks of cylinders, and, as will be seen from our 
illustration, twin air silencer filters are fitted 
alongside the blower. The engine is equipped 
with a hydraulic governor, which is of the same 
type as that used on the 12 T.P. engines, 
designed for landing craft. The governor uses 
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engine lubricating oil for its operating medium, 
and the governor is designed to act automatic- 
ally should the oil pressure fail. Provision has 
been made to give ready access to the valves 
and valve gear, and the air manifold is neatly 
incorporated in the cylinder head covers. Each 
bank of cylinders has a separate water-circulat- 
ing system, each with its own fresh water pump. 
The exhaust manifolds are water-cooled, and 
they are positioned conveniently along each 
pank of cylinders, 

The engine is started on compressed air 
through an air distributor driven from the cam 
shaft. The arrangement of starting, on one 
bank of cylinders only, has proved to be very 
satisfactory. As will be seen from the photo- 


graph herewith reproduced, which shows an 
engine driving an Admiralty pattern water- 
cooled generator, the controls and gauges are 
all brought to one point, and a single-handed 
control operates the starting, running, and 
stopping of the engine. 

The neat design needs no further comment, 
and the new unit should have a wide applica- 
tion for rail traction, for main and peak-load 
power station work, and for oil-electric propul- 
sion and auxiliary electric generating sets. In 
designing this engine, use has been made of all 
the features which have contributed to relia- 
bility of the six-cylinder submarine engines, 
and the test performances of the new unit up to 
date have been, we learn, most satisfactory. 











The Orkney Causeway 





OR untold ages the Orkney Islands were 
separated from each other by deep water and 
fast currents. Supplies could only be brought 
from Mainland to the outlying islands in coastal 
craft, and when the weather permitted. Now 
the islands are tied up to Mainland by a series 
of causeways nearly a mile and a-half long and 
over 16ft. wide, as shown in our map. 

This work was undertaken, not primarily for 
the benefit of the islanders, but to improve the 
anchorage at Scapa Flow by stopping the race 
between the islands and to prevent any recur- 
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rence of German submarine attacks, such as 
that which sank the old battleship ‘‘ Royal 
Oak” in October, 1939. The scheme was 
opened in 1940 when the Civil Engineer-in- 
Chief of the Admiralty, Sir Arthur Whittaker, 
had hydraulic experiments made by Professor 
A. H. Gibson. A model of the four sounds was 
built and with it the tides and currents were 
simulated and their effect on miniature blocks 
of concrete and quarried rock examined. It 
became clear that concrete blocks of any shape 
would drift considerable distances before reach- 
ing the bottom, and it was decided to try 
“bolsters” composed of about 5 tons of local 


The contractors, Balfour Beatty and Co., 
arranged cableways across the sounds to 
transport these bolsters and sink them where 
desired. In all 650,000 tons of rock were 
quarried and conveyed to the causeway site, 
whilst 325,000 tons of 5-ton and 10-ton concrete 








STEEL WIRE CAGE 


blocks were dumped at random, as shown on 
page 28, to protect the exposed faces of the 
work. Furthermore, 3} miles of permanent new 
roads were built across the islands. 

In , June, 1942, the first causeway ridge 
broke the surface and by the end of that 














COMPLETED’ CAUSEWAY 


year the eastern approaches to Scapa Flow 
were sealed. The thoroughfare took in all 
about three years to build, and tidying up 
took another two, so that it was not till May 12th 
last that Mr. A, V. Alexander could declare the 
causeway open. The whole work cost about two 
million pounds and gave employment to some 
800 workers, and 1000 Italian prisoners of war. 





New Canadian Pacific 
Cargo Ships 


AN announcement from the London office of 
the Canadian Pacific Railway Company states 
that with the authority of the Admiralty and 
the Ministry of War Transport, the company 
some time ago placed an order with the Fair- 
field Shipbuilding and Engineering Company, 
Ltd., of Govan, Glasgow, for the construction 
of three cargo vessels, and recently a fourth 
similar ship was ordered from the same firm. 
The hulls of the first three ships are being built 
at the Kingston Shipyard, Port Glasgow, of 
Lithgows, Ltd., while the fourth vessel will be 
built at the Govan yard of the Fairfield Com- 
pany. The ships ordered, it is announced, are 
to replace the “ Beaver” class tonnage which 
was lost by enemy action during the| war. 
They have been specially designed to operate 
in the London and Canada trade, in which the 
pre-war “Beaver” ships acquired, with shipping 
firms and importers, a high reputation for 
reliability in service. Subject to the war 
requirement of the Ministry of War Transport, 
it is hoped to re-establish the London and 
Canada service at its high standard in about 
eighteen months’ time. It is announced that the 
new ships will have about 200,000 cubic feet 
of refrigerated space, which is more than double 
that in the original “Beaver” steamers. 
In addition, the uninsulated space will be 
equipped with a system of mechanical ventila- 
tion. No mention in the announcement is 
made of the propelling machinery, but it is 
well known that Mr. John Johnson, the consult- 
ing engineer to the Canadian Pacific Company, 
has completed plans for a machinery installa- 
tion of high economy, which will embody several 
new ideas. The “ Beaver” class ships, which 
are now to be replaced by this new tonnage, 
were twin-screw, 10,000-ton ships, having a 
designed speed of 14 knots. They were the 
**Beaverburn,” ‘‘ Beaverbrae,” ‘ Beaverdale,”’ 
‘** Beaverford,” and “ Beaverhill,” all of which 
were lost by enemy action. 








A Fife Water Scheme 





In a report submitted to the Fife Water 
Supplies Committee by Mr. H. F. Hodge, the 
county engineer, particulars are given of a 
regional water scheme which it is intended to 
embark upon as soon as the necessary sanctions 
can be obtained. The Committee has forwarded 
the report and estimates to the Department of 
Health, with a request that authority to proceed 
with the scheme may be granted as soon as 
possible. The cost of the whole scheme is given 
as £1,306,000, and Mr. Hodge estimates that no 
less than 154} miles of mains will be needed to 
supply water to all parts of the county. A new 
reservoir is proposed, which would be built at 
Glendevon at a cost of £350,000, and a com- 
plete filtration plant will be needed at Yetts of 
Muckhart, in order to deal with the Glendevon 
and Glenquey weter. The designed capacity 
of the filtration plant will be about 6,000,000 
gallons per day, and it will cost about £101,000. 
Other sections of the scheme include the pro- 
vision of service reservoir tanks at Hill of Tarvit, 
Lindifferon, Gauldry, Blepo Craigs, Carnbee, 
and Peat Inn, and a pipe depot at Cupar for the 
supervision of the new pipe tracks to East Fife. 
When the scheme has been completed, it is 
expected that it will be possible to supply 
5,892,000 gallons of water a day to all county 
areas, in addition to 4,251,000 gallons a day for 
statutory supplies and 1,330,000 gallons a day 
to the burghs of Burntisland Crail, Kilrenny 
Anstruther, and Pittenweem, Kinghorn, Kirk- 
aldy, Leslie Leven, Markinch, and Lochgelly, all 
of which areas have indicated that they wish 
to share in the scheme. This will make a total 
of about 11,473,500 gallons a day. The safe 
yield from the Glendevon and Glenquey 
reservoirs and the Frandy Burn has been esti- 
mated at 11,500,000 gallons a day, which will 
leave a daily surplus of 26,500 gallons. 








rock enclosed in large-mesh steel wire cages. 
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IN PRAISE OF OTHERS 


WHEN opening the second session of the 
recent conference on the Unification of 
Screw Threads, Lord Woolton said, as re- 
ported in our last issue, “We had every 
reason to be proud of our engineering indus- 
tries, and we should abandon the belittling 
of ourselves that had gone on during the past 
twenty-five years. We had proved beyond 
any shadow of doubt in this war that we were 
not a decadent people—as we often had been 
told we were—and from the technical engi- 
neering point of view Great Britain now stood 
higher than it ever did. Surely we need not 
fear competition from any other country in 
the world when it came to issues involving 
technical skill !”’ 


It may be safely said that no nation under 
the sun is so critical ot itself and so patient 
of its criticism by others as Great Britain. 
We enjoy cutting ourselves to ribbons 
and belittling ourselves by comparison 
with others. There is, also, no nation, 
not even the United States, that is so 
receptive of the good works of other nations. 
Just as we are the natural refuge of 
aliens, so are we the willing host of foreign 
ideas. Indeed, it would sometimes appear 
that a foreign name is the “ Open sesame ” 
to our industries, as it is to our concert halls. 
We are unwilling to believe as good of our- 
selves as we are justified in believing, and 
often give preference to a stranger within 
our gates when one of our kin would have 
proved, had the opportunity been opened 
to him, at least as competent. Not for a 
moment can it be denied that this recepti- 
tivity has its good points. It would be 
impossible to estimate the benefit the United 
Kingdom has derived from its importation of 
foreign industries throughout the centuries. 
But the best of things, if taken to excess, is 
as dangerous as a surfeit of lampreys. We 
must safeguard our natural characteristics 
and in our desire to absorb the best that other 
nations can teach us, beware of becoming 
subordinate to them. The war, as Lord 
Woolton said, has proved up to the hilt that 
in no respect is this nation decadent, and 
that in science and technology it is as capable 
as any nation on earth. Let us take these 
indisputable facts to heart, and by regaining 
through them, belief in ourselves, make fast 
the strength that self-confidence and self- 
reliance bestow. 

Lord Woolton spoke of the malady of self- 
depreciation as beginning some five and 
twenty years ago. It is much older than that, 
probably hoary even when Koko, the Lord 
High Executioner, satirised it, and announced 
that he had upon his list for execution the 
‘idiot’ who praised every country but his 
own. It began as an intellectual discursion 
on the thesis that self-praise is no recom- 
mendation, and that in the case of the United 
Kingdom it betrayed deplorable insularity. 
But if self-praise is no recommendation, self- 
dispraise is certainly a dis-recommendation. 
It is not a matter for doctrinaire lucubra- 
tion, but a solid business fact ; a fact of the 
market-place, not an tdolon of the study. 
Other nations—Germary and America—have 
not hesitated to praise themselves and their 
works, and to accept us at our own valuation. 
That has done us much material harm. The 
war has shown us, and the world, of what we 
are capable. Let us, then, foreswear self- 
depreciation, and by regaining confidence in 
ourselves command once more the respect 
of which excessive modesty has partly 
robbed us. 


Output and Wages 


IF it were not for a host of complications, 
the standard of living would be directly 
related to income. The man who had twice 
the income of his neighbour would not only 
be twice as well off, as the saying goes, but 
would be able to live twice as well. Or the 
workmen whose wages doubled would be 
twice as rich to-day as he was yesterday. 
But things do not work out like that. The 
amount of service that each man performs 





often remains constant, and if his income 





rises without an equal rise in service, the cost 
of the products of his hands and brains must 
increase. The net result is that the value of 
money falls. The earner, instead of finding 
himself better off to the extent he expected, 
discovers that everything he wants to buy 
costs more, and that his standard of living 
has not advanced nearly as rapidly as his 
nominal wealth. Unfortunately it has never 
proved possible to co-relate the two with 
accuracy. The cost-of-living figure is based 
on the prices of selected essentials. It does not 
give a true measure of the standard of living. 
It is known that the curve representing the 
cost of living is always converging upon the 
curve of wages, and that people are never as 
much better off as they appear to be on paper 
by increases in their wages. They might be 
could they always increase their production 
pro rata with their increased incomes. 

In his recent address to the Park Gate 
Iron and Steel Company, Mr. Fred Clements 
touched upon this point. “It cannot,” he 
said, ‘‘ be emphasised too strongly that higher 
wages are only compatible with higher out- 
puts.... There is abroad to-day an impres- 
sion that an era of higher wages for less work 
has commenced. This is unfortunate, for, if 
persisted in, it will lead to unpleasant dis- 
illvsionment in the not distant future.” The 
disillusionment will, of course, be such a rise 
in prices that export trade will suffer and 
that the standard of living—which means, 
amongst other thirgs, the acquisition of 
commodities—will tend to fall. In the exist- 
ing economical system of the world, the key 
to a high standard of living is low costs of 
production, and a lack of proper balance 
between output and wages will hamper it. 
Mr. Clements gave some significant figures. 
In 1939 coal at his works was 20s. 8d. per 
ton and coke 23s. To-day, coal is twice as 


times. But “the price of fuel affects the 
production cost of practically every com- 
modity and service available to-day, and 
therefore the repercussions of it are felt 
indirectly in the prices charged for these, and 
consequently in the cost of the many materials 
used in a steelworks. It is at once evident 
that cheaper steel with increasing fuel prices 
is not feasible, a truth which will have to be 
realised even by the manufacturers of motor- 
cars.” 

Economic questions like this always revolve 
around the commonplace and obvious. We 
talk ‘‘ about it and about,”’ but still come out 
by the same door wherein we went. It is as 
plain as a pike-staff that we cannot get richer 
on the doctrine, less output for more pay. That 
doctrine would ultimately lead to bankruptcy 
and a surcease of the advance in the standard 
of living. Technicians and scientists endea- 
vour constantly to restore the disturbed 
equilibrium between wages and production, 
and not so long ago got abused for their pains 
and accused of responsibility for ‘‘ techno- 
logical unemployment.” But manifestly if 
every technical advance is to be countered 
by a demand for more pay for less work, the 
progress towards a better standard of living 
will be checked. It is unfortunate, indeed, 
that economists are unable to establish a rule 
for the valuation of “ real ’’ wages, and that 
psychologists cannot alter human nature so 
that it will no longer desire more money 
simply because it is money, and without 





sufficient regard to what it will buy. 
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Obituary 


SIR WILLIAM HENRY ELLIS 


THE British steel industry and the City of 
Sheftield have lost an eminent engineer and 
distinguished citizen by the death on Wednes- 
day, July 4th, in the Sheffield Royal Infirm- 
ary, at the age of eighty-four, of Sir William 
Henry Ellis. For many years he was the 
managing director of John Brown and Co., 
Ltd., of Sheffield. He was a President of the 
Institution of Civil Engineers, and of the 
[ron and Steel Institute, and served on many 
Government Committees. He was Master 
Cutler of Sheffield from 1914 to 1918. 

He was born in Sheffield and was the son 
of Mr. John Devonshire Ellis, who for some 
years was chairman of John Brown and Co. 
He was educated at Uppingham School, 
received his technical training at the York- 
shire College, which at a later date became 
Leeds University, and served his pupilage 
with Tannett, Walker and Co., of Leeds. 
After going through the shops and drawing- 
office, he was sent out to Serbia to erect a 
vertical blowing engine at a copper smelting 
works. On his return to this country he was 
foreman in the firm’s erecting shop at Leeds 
for two years. In 1885, he was sent to Shef- 
field to take charge of the erection of a 
4000-ton hydraulic press and the hydraulic 
pumping plant, together with overhead 
cranes, at John Brown’s works. On com- 
pleting this work he entered the employment 
of John Brown and Co. as manager of the 
machinery department. In 1888, he had sole 
charge of the forging and machinery depart- 
ments of Atlas Works. During that time he 
carried out several important extensions to 
the works, which included the laying out 
of a special steel foundry to produce Siemens 
ingots for armour-plating and ship work. 
He installed a 10,000-ton press and a 3000- 
ton gun press, and in 1903 was made assistant 
to the managing directors of the firm. For 
many years he was managing director of the 
firm. 

In the session 1924-25 Sir William was 
elected President of the Iron and Steel 
Institute, and in 1926 President of the 
Institution of Civil Engineers. In his Pre- 
sidential Addresses to those two bodies he 
dealt with the subjects of steelworks and 
colliery engineering, the training of engi- 
neers, and the standardisation of engineering 
products. In 1904 he was President of the 
Sheffield Society of Engineers and Metal- 
lurgists. 

From his home at Westwood, Ecclesall, 
Sheffield, he did much not only for his firm, 
but for the City of Sheffield. He was a member 
of the Sheffield University Council, and after 
the last war the University conferred upon 
him the Honorary Degree of Doctor of Engi- 
neering. For two years he was Chairman of 
the Government Disposals Board. He took a 
keen interest in the National Physical Labo- 
ratory and also served on the Cambridge 
University Appointments Board. From 1925 
to 1926 he was a member of the Privy Council 
Committee of the Department of Scientific 
and Industrial Research, and he also served 
for some time on the Governing Body of the 
Imperial College of Science and Technology. 
Tn 1920, he was elected a member of the 
Overseas Committee’ of the Board of rade. 

He celebrated his seventy-fifth birthday 
by climbing the Jungfrau in Switzerland, 
and in 1938 established the Sir William Ellis 
Trust for Swiss Guides. He was a member 
of the Alpine Club and the Swiss Alpine Club. 
He took a great interest in organ music and 
was himself a good organ player. He was 


knighted after the last war and the G.B.E. 
was conferred upon him. For some years he 
was Colonel in the Engineer and Railway 
Staff Corps of the Royal Engineers. 

This mere list of his activities gives an 
indifferent impression of a remarkable per- 
sonality. Of slight build and endowed with 
inexhaustible energy, he was always busy 
about something. Even at*dinners he could 
not sit still, but, as likely as not, would be 
found wandering amongst the guests, chatting 
with each one about the subjects of the day. 
We recall returning from Central France with 
him on one occasion when the train was pulled 
up in a cutting by a signal check. To the 
anxiety of his travelling companions, he 
lowered himself out of the compartment and 
clambered up an embankment to pass the 
time of day with a French farmhand. 
Magically, the train seemed to wait for him, 
for he was safely back before it started. In 





Sir WILLIAM HENRY ELLIS 


some men this restlessness might have been 
a weariness of the flesh to others. It was not 
in the case of Ellis, for it was part and parcel 
of a lively and attractive mind, which drew 
people by human sympathy. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





STRIKES AND CO-OPERATION 


Sim,—-Your correspondent, Mr. J. W. Spooner, 
has put the position simply and plainly. It is 
certainly true that a new era of confidence and 
goodwill is desirable, but how is this to be 
accomplished if all the confidence and goodwill 
is to come from one side only ?_ It is common 
knowledge that signed agreements entered into 
between the Engineering and Allied Employers’ 
National Federation and the National Engi- 
neering Joint Trades Movement are frequently 
treated as ‘* scraps of paper,”’ and totally ignored 
by the workpeople. 

Even when settlements are made at works 
conferences and agreed-to by trades union 
officials in the presence of the shop stewards, 
the workpeople flout their own officials, and 
just go their own way. If leading union officials 
cannot control their own members, and insist 
on contracts being loyally carried out, what hope 
is there of obtaining confidence and goodwill 
and co-operation ? 

I make bold enough to suggest in the most 








friendly spirit that the ‘“ high-ups ”’ in trades 
unionism should give instructions to all their 
local presidents and secretaries that when shop 
stewards are appointed, they should be trained 
as to their duties, be fully informed about all 
national and local agreements entered into, and 
have it made clear that one of their most 
important tasks is to eliminate friction, and to 
obtain settlement of trjvia] complaints within 
their own shop, so that mole-hills may not 
begin to look like mountains. 

It would, indeed, be illuminating if statistics 
could be produced showing how often em- 
ployers have failed to carry out their signed 
undertakings, and, conversely, how often the 
workers have sinned in this respect. 

T. McLean, 
Managing Director. 
ParRKER Founpkry (1929), Ltd., 
Derby, July 7th. 


WAR INVENTIONS IN YEARS OF 
PEACE 


Smr,—It is most encouraging to see the 
interest taken in this vitally important subject, 
and your correspondents, each in his way, deal 
with it from different angles, in a manner that 
shows both clear and deep insight, as well as 
practical recognition of how it should be 
resolved. 

There is, however, one point, and, as I see it, 
the most important one, no one seems to have 
realised. Whatever steps are taken in marshall- 
ing the nation’s brain power, in the final issue it 
boils down to this question: Who is going to 
decide what is an idea, suggestion, or complete 
invention worthy of development ? Have we 
had the right men in the past ? If so, why were 
a number of suggestions submitted before and 
during the last war to Government Depart- 
ments, including flying bombs, rockets, mag- 
netic, undetectable, and unsweepable mines, 
tanks, searchlight anti-aircraft guns, airborne 
and parachute troops, mechanised warfare, new 
ideas in strategy, &c., promptly turned down ? 

We seem to get things done some time ; but, 
I submit, the day will come when, if we do not 
do these essential things in time, we may be left 
little time for vain regrets. 

You, Sir, in a recent leading article, called for 
more imagination ; we must see to it that this 
commodity is present and applied in the right 
quarters. 

J. H. FERa@uson. 

Wellingborough, July 2nd. 


WHOSE FAULT ? 


Srr,—-Your leading article “‘ Whose Fault ? ” 
prompts me to opine that if employers are find- 
ing it hard to secure competent young engineers 
it is perhaps because they do not make their 
search complete enough. 

For instance, many drawing-offices contain 
eager young men with sound trainirig, viz., 
four or five years’ workshop training in many 
departments, including, of course, machine and 
fitting shops, with night-school study or degree 
laid on. 

As well as the drawing-office experience, these 
men have the versatile, methodical minds that 
accrue only after years of training, study, and 
application to the thousand and one problems 
that keep coming in the complex field of design 
and production. 

These minds await the signal from the em- 
ployer, the call to greater responsibility, espe- 
cially in the field of technical administration, 
where real practical men are required to make 
any set-up a smooth-running and commercial 
success, 

J. W.T. 

Glasgow, July 3rd. 
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Extra-Rapid Two-Stage Housing" 


By E. J. 


INTRODUCTION 

i Enews type of “two-stage ’’ housing’ pro- 
posed furnishes a means whereby the civil 
engineering industry can come to the aid of 
the building industry to a greater extent than 
at present and such extended co-operation 
would enable them jointly to serve the public 
interest by the rapid provision of good 
permanent dwellings. The statement upon 
which this abstract is based is addressed to 
all who can in any way foster or facilitate 
such co-operation. 
“ Extra-rapid two-stage housing’’ pro- 
vides for the ultimate development of per- 
manent housing estates of complete houses, 
but during the early post-war years, until the 
housing emergency has been overcome, whole 
houses will only be built for families with 
three or more children, married couples 
without or with one to two children being 
provided with bungalows of permanent con- 
struction which later will form the ground 
floor of their finished three-bedroomed two- 
floor house. During the shortage it is recom- 
mended that the floor of the future upper 
storey should temporarily act as a flat roof 
to the ground floor and should be constructed 
as a reinforced concrete slab on reinforced 
concrete pillars and is referred to herein as 
the “ umbrella.” 


” 


duction of dwellings it is recommended that 
at first the inner walling or cladding only of 


be designed to be weatherproof so that the 
permanent cladding can be “thinned out” 
to whatever extent is necessary ; that is, the 
outer cladding can lag behind the inner 
cladding without holding up the production 
of habitable dwellings. 

As conditions improve the outer cladding 
will catch up with the inner cladding and 
construction can revert to normal. 


Features oF “ Two-Stage Housine ” 
Favourtmne Rapip Propuction 

The three outstanding points are :— 

(a) Civil Engineering Industry. — The 
present 10 per cent. civil engineering con- 
tribution to housing mostly on drains and 
roads can be increased to 20 per cent. or more 
by adopting reinforced concrete “‘ umbrellas.” 


‘concurrently with drains and roads by the 
civil engineering industry, thus avoiding 
duplication of excavating and concreting 
labour and plant and leaving builders to take 
over clean, protected building work. 

(c) ‘‘ Umbrellas.”’—The reinforced concrete 
“umbrella” requires mass-produced rein- 


and shuttering. The reinforcement will be of 
the simplest type (all round bars); there 
should be no difficulty over cement; aggre- |; 
gate and sand will vary with the district, but 
in general should not be difficult, and these 
materials have the advantages of being home 
and mostly local products. Shuttering should 
be mass-produced, a much less difficult 
undertaking than the mass production of 
houses. ; 
Mrxistry or Works 


Under the housing programme this Ministry 





* Abstract from a fuller statement, entitled “ Solving]SiItz LABOUR FOR Roaps, DRAINS, AND 


the Emergency Housing Problem.” In a series of articles 
in our issues of August 25th, September lst and 8th, 
1944, the author dealt fully with his ‘‘ Two-Stage House ” 


proposals. Readers unfamiliar with the proposals are 


thereof to suit local conditions. The local 
bit _|authorities would have the choice of the 
As » farther means of speeding up. pro range of claddings approved by the Ministry 
and would be guided in their selections by the 


° condition of supply of materials and classes 
cavity walls should be constructed and should of takeak ataaaiie ahias Aiea, 


so that small house building will pay, then 
licences to build will be in demand and could 
be granted for reinforced concrete ‘‘umbrellas”’ 
at any time and for cladding of approved 
types to suit current supplies. Until it pays 
to build small houses demands will be mostly 
from local authorities under pressure and the 
output of dwellings may be considerably less 
than what is physically possible. 


basic housing schemes which have been con- 
sidered and compared and is the fastest of 


(b) Foundations—Earthwork and mass|#"Y- 
concrete of foundations can be carried out} Uyrr or 10,000 “UMBRELLA” DWELLINGS 


of large numbers of dwellings it is necessary 
to consider the allocation of sites, technical 
staff, operatives (including supervisors and 
craftsmen), and plant, and it is suggested 
. ‘ that a convenient method is to adopt a 
forcing sections, cement, aggregate, send, selected unit of rate of production of dudiing: 
and find what it means in personnel, materials, 
and plant. 


as appropriate. 
to be included in the Government housing 
programme would depend upon the claims 
of other systems of housing. For a 10,000 
per annum unit, roughly speaking, the follow- 
ing will be required :— 


BUCKTON 


dwellings, the most difficult being temporarily 
restricted accommodation for married 
couples. If‘ extra-rapid two-stage housing ”’ 
is adopted as a basic type for married couples 
then the Ministry would need to approve 
designs for a-few types of reinforced concrete 
“umbrellas ”’ for, say, (a) terrace and semi- 
detached, narrow-frontage houses, (b) terrace 
and semi-detached, rural houses, and to 
approve types of cladding submitted by 
makers which comply with conditions to be 
drawn up by the Ministry. Demonstration 
bungalows and houses have been built by the 
Ministry of Works and constructive criticism 
of these should assist in developing types 
suitable for approval. 
LocaL AUTHORITIES 
Local authorities, under the proposed 
scheme, would place contracts with civil 
engineering contractors for the drains, roads, 
and erection of reinforced concrete 
“umbrellas ” corresponding to their seleeted 
type or types of permanent houses. As the 
civil engineering contractor moves on, the 
local authority would place contracts with 
builders (large and small) for the filling in 
of whole estates of “ umbrellas ”’ or any part 


PRIVATE ENTERPRISE 
Once controls and subsidies are arranged 


DWELLING OUTPUT 
“ Extra-rapid two-stage” is one of six 


PER ANNUM 
In organising for the intensive production 


In this case a unit of 10,000 
‘umbrella ” dwellings per annum is adopted 
The number of such units 


Permanent sites, per annum... ... 10,000 
Building operatives ae r. 7,500 
Civil engineering industry, site... 1,500 
Building industry, site ie 6,000 


“ UMBRELLAS ”’ PzR UNIT 
Although a large body of unskilled or 


will probably have to father many types of 


the site by the civil engineering industry, it jg 
essential that there shall be experienced 
leaders. The following statement indicates 
the need for at least 25 and preferably 100 
experienced men to every group of 1500 :-— 


Approximate 
number, 

Supervisory : 
echnical (experienced) ... ... ... 10 
eS aa oe 30 
Foremen (experienced) ... ... ... ... 15 
Gangers (preferably experienced)... ... 75 
NOE MIEN ences ace othr nset sgn 188 
i Lila A A RS oe Pl 100 
Plant operators, «&c.... eelereehts ee.) 00) 
I cet nce’ aden abt heeds cy er, E80 
Labourers... ...... fee sey. gp tee TRO 
1500 


PLANT 


There is much contractors’ plant in the 
country and new plant can now be produced, 
There need be no standardisation of the 
planting of jobs, each contractor should be 
left to make the best use of the plant available, 
For removing top soil to storage heaps, 
levelling, drain, road and “ umbrella ”’ con. 
struction typical plant is represented by 
bulldozers, scrapers, graders, excavators and 
trenching machines, rollers, batching plants, 
lorries, mixers, cranes, skips, hoists, concrete 
pumps, vibrators, bar bending machines, 
and many other items of plant can be 
utilised. 

SHUTTERING FoR ‘ UMBRELLAS ”’ 


Mass-produced steel shuttering in double 
sets is recommended for the construction of 
reinforced concrete ‘umbrellas ”’ ; 125 double 
sets will be required for every 10,000-house- 
per-annum unit. These can be made all over 
the country and should be completed in 
three months. A start, however, can be 
made at once with extemporised shuttering 
to be replaced as standard shuttering becomes 
available. 


STEEL REINFORCEMENT FOR ‘‘ UMBRELLAS ” 


This would be of the simplest form and an 
average of 0:90 ton would be required per 
dwelling, or 9000 tons per annum per 10,000 
dwellings-per-annum unit—a very modest 
demand. 


PrREcIsSION WorRK 


Precision work in housing is difficult, 
troublesome, and expensive. Jigs wear and 
become inaccurate, factory-made sections 
have to be handled, transported, and ro- 
handled on site and become distorted ; 
parts to be assembled often have to be made 
in different works, introducing further in- 
accuracies, all of which cause delay in site 
assembly. Reinforced concrete ‘“‘ umbrellas ” 
are free from what can be classified as pre- 
cision work. 


PREFABRICATION 


Complete prefabrication gives stilted shed- 
like designs and should be reduced to “‘ near- 
prefabrication ’’—that is, a system of vertical 
standardisation with horizontal variability. 
This allows windows and doors to be of any 
size and spaced to meet any requirements 
instead of being governed by the sizes of 
factory-made panels or sections. The best of 
traditional building can be retained under 
“ near-prefabricated ” as applied to ‘‘ extra- 
rapid two-stage housing,”’ but is irretrievably 
lost under complete prefabrication or any of 
the forms of prefabrication developed to date. 


EXPorTs 


The Government has repeatedly stated that 
exports will have to be increased by 50 per 
cent. to pay for our necessary imports. The 
latter should therefore be rigidly restricted to 
essentials while exports are being built up. 








referred to those articles. 


quickly trained labour can be employed on 


Much of the timber required for housing must 
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be imported, but the fashioning of it can be 
done here, and deals and planks should be 
imported, but not prefabricated houses, with 
only a few hours’ work still to be done to 
them. Again, steel is one of the country’s 
most promising materials for export and 
should therefore not be used unnecessarily 
for home use, such as all-steel houses. Houses 
should, as far as economically possible, be 
constructed of unexportable materials, such 
as bricks, ballast, sand, tiles, and slates. 


BuImLpInG INDUSTRY 


Some of the advantages of the reinforced 
concrete “‘ umbrella ’’ to the builder when he 
takes over are :—A clean working floor from 
start, under cover; “umbrella” acts as a 
template; easy access for the largest of 
kitchen or bathroom units ; allows for varia- 
tion of size and position of doors and windows 
and the position of partition walls almost 
without restriction ; trainees and apprentices 
can from the start be put on productive work 
such as the walls, which are all non-load- 
bearing ; can tender to suit the labour and 
the materials available at the time. 


WEATHERPROOF INNER CLADDING 


For intensive production of dwellings 
manufacturers shoypld be encouraged to 
develop their own forms of inner cladding, in 
which case it will be advisable to lay down 
from the start the conditions such cladding 
must fulfil, somewhat on the following lines : 

Tentative Conditions to be Fulfilled.— 

(a) Factory-made sections to be suitable 
for two-man handling, crating, and rough 
transport. 

(b) Standard length to be arranged for top 
and bottom fixing. 

(c) Widths of sections to be arranged to 
suit production. Considerable latitude may 
be permitted. 

(d) Sections to be weatherproof for two 
years against wind, rain, or snow, from out- 
side. 

(e) Vertical weatherproof joints to be 
simple and tough. 

(f) Sections to be stiff and reasonably 
resistant to damage from outside. 

(g) Appearance until outer cladding is 
added to be a consideration. 

(h) Flush finish inside with a surface suit- 
able for plastic paint and an inside material 
able to take nails. 

(t) Any section preferably to be capable of 
being bent in a vertical plane and used as a 
continuous corner sheet with the minimum of 
labour. 

(j) Frames for windows and doors to be 
fixed similarly to the sections and to be of any 
required width. 

(k) Closures to be readily cut on site as and 
when required. 

(1) Minimum of ‘ wet ” work on site. 

(m) Heat and sound insulation will be a 
consideration. 

(n) Minimum of precision work. 

(0) Must permit of the unobstructed 
erection of outer Wasegc. later with insula- 
tion in space between claddings. 


CLADDING FoR “ Two-StaaE Hovusine ” 


Many types and designs of cladding will be 
possible and types and materials may be 
roughly summarised as :— 

T'ypes.—Vertical panels, vertical studding 
and sheeting, walling or slabbing, cement- 

ed 


gunned. 

Materials.—Bricks and plaster, breeze and 

concrete slabs, metal sheeting, asbestos sheet- 

ing, expanded metals, timber, plywood, 

plaster boards, wall boards, tiles and slates. 
WEATHERPROOFING 

This may take many forms, but briefly 





types and materials may be classified as 
follows :— 


Types.—Weatherproof materials with 
treated joints :—Metal sheets, timber, ply- 
wood, felts. Weatherproof coating of both 
materials and joints :—Bricks, slabs. 

Materials.—Bitumens, adhesive tape, tar, 
paints, gunned cement. 


Roors 


During the early stages of the emergency 
housing period production of dwellings must 
take precedence and “ umbrellas ”’ had best 
be treated by a #in. layer of asphalt with a 
gutter groove or ridge formed round the 
periphery to avoid dripping at eaves, the 
retention of water on an asphalt roof being an 
advantage. Later, as conditions ease and 
timber becomes available, hurdle or other 
roofs can be adopted instead of asphalting 
and subsequently raised when the first floor 
is added. 


CHANGE-OVER FROM First TO SECOND STAGE 


The change-over from the first-stage 
bungalow to the second-stage three-bedroom 
house will take place after the fourth year of 
the intensive building programme and before 
the twelfth or last year ; that is, after estates 
have settled and disturbance will be objection- 
able. The reinforced concrete “ umbrellas ”’ 
lend themselves to the assembly of upper 
floors with the minimum of disturbance 
both to tenant and to the community. 
It would be possible to-day to erect such 
floors by dry, clean methods within a few 
days and present housing methods should 
have progressed by the time the four to 
twelve-year period is reached. 


EXTERNAL APPEARANCE 


Wherever the outer cladding lags behind 
the inner cladding the first-stage dwellings 
will have an unfinished appearance, but the 
average time should not exceed one year, 80 
that the outer cladding will be completed 
before an estate as a whole has received its 
finishing touches. During a period of serious 
shortage of labour and materials, production 
of dwellings must temporarily take prece- 
dence over esthetics, and the reinforced 
concrete “umbrellas” are almost sure at 
first to be used as flat roofs to first-stage 
dwellings, whereas most would prefer pitched 
roofs from the start. This means that prob- 
ably the dwellings built during the first two 
years will have flat roofs and, once built, 
may not receive their pitched roofs until the 
upper floor of three bedrooms is added. 


Costs 


At present the Government controls 
labour, materials, and money, and therefore 
controls costs. On the same basic estimated 
costs as adopted by the Government for their 
housing scheme of permanent houses for 
families and temporary bungalows for 
married couples there will be a saving of some 
£200 million if “extra-rapid two-stage 
housing ” is adopted instead of “ Portals ” 
or Portal types. Comparing like with like, it 
will be difficult to produce anything cheaper 
that “ two-stage,” as it lends itself to the 
adoption of any improved processes in build- 
ing as and when they arise. There should be 
no hesitancy on the score of costs. 


Lacs 
It must be assumed that lags will arise and 
provision to overcome them as and when they 


occur should be part of any housing scheme. | ligni 


Lags are provided for in “ extra-rapid two- 
stage housing ”’ by allowing outer cladding to 
lag while concentrating on weatherproof 


inner cladding ; felting or temporary sheeting 





of pitched roofs ; temporarily omitting more 
pitched roofs in favour of flat roofs ; substi- 
tution of solutioned linoleum for floor board- 
ing until timber is available ; Nissen or other 
temporary first floor instead of permanent 
upper floor. 

None of these changes is desirable, but 
when lags arise the alternative will be to 
allow the rate of production of dwellings to 
fall progressively below the programme rate. 
This should not be permitted; once the 
housing programme is adopted the intensity 
should be maintained throughout the twelve 
years without fail. 


PRISONER-OF-WAR LABOUR 


This can be handled by the civil engineering 
industry, which is used to migratory labour. 


CoMMUNITIES 


Services, centres, shops, schools, churches, 
&c., can develop normally, as communities 
under “extra-rapid two-stage housing ” 
grow undisturbed. 


FUTURE OF THE BuiLpiIne INDUSTRY 


The industry is at present only one-third 
of its pre-war capacity. After the Govern- 
ment twelve-year intensive housing pro- 
gramme the building industry required will 
be no more and possibly less than pre-war 
normal. The building effort during the 
twelve-year programme will be about double 
the normal. If the building industry tries 
unaided to provide this effort it will have to 
swell up only to sustain a great cut at the 
end of the twelve years or housing work will 
have to be found for it until the unhealthy 
condition of the industry has discouraged 
recruits and the swelled number of operatives 
has fallen to normal. It is better for the 
building industry to expand now to some- 
thing not much more than its pre-war normal 
and to collaborate with the other two con- 
structive industries, the civil engineering 
industry and the prefabrication industry, for 
the additional effort required for the Govern- 
ment programme. 


Housing AUTHORITIES 


The following are the leading Ministries, 
&c., which are concerned with housing :— 

ini of Health, Ministry of Works, 
Ministry of Labour, Ministry of Supply, 
Ministry of Town and Country Planning, 
Ministry of Reconstruction, the Board of 
Trade, the Treasury. 

There are numerous other bodies which 
also have to be considered, and it is difficult 
to see how this can be avoided. It should, 
however, be possible to improve the present 
state of affairs, possibly by making one 
Minister the channel for all housing matters, 
and so avoid the multiplicity of contacts 
which outsiders at present have to estab- 
lish and maintain much to the detriment of 


progress. 








Canapa’s CoaL Propuction.—The Dominion 
Bureau of Statistics has reported that a further drop 
in coal production and a decrease in the number of 
mines took place in Canada during 1944. Avail- 
ability of labour continued to play a large part in 
determining the amount of coal produced. A total 
of 17,118,000 short tons was mined in 1944, com- 
pared with 17,859,057 tons produced in 1943. The 
production of coal in Cafada during January and 
February, 1945, totalled 3,179,441 tons, against 
3,080,664 tons in 1944. The 1945 figure was made 
up of 2,192,050 tons of bituminous coal, 636,006 
tons of sub-bituminous, and 2,192,050 tons of 
ignite. Imports during January and Feb 
comprised 457,745 tons of anthracite, 1,101,834 
tons of bituminous coal, 46 tons of lignite, and 
21,365 tons of briquettes. A total of 142,773 tons ° 
of bituminous coal and 4996 tons of lignite were 
expotted during the two-month period. 
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Cross-Channel 


Transportation 


of Rolling Stock 


URING the early planning of the invasion 

of the Continent, it was realised that as soon 
as we were established on the far shore the 
railway communications behind the lines would 
be of major importance, and that the locomotives 
and rolling stock captured from the enemy 
would be in no condition to satisfy our require- 
ments. In consequence, a large programme was 
arranged for the manufacture of locomotives, 
wagons, ambulance trains, and railway mobile 
workshops. 


TRAIN FERRIES 

In addition to providing port services for 
various special purposes, it fell to the duty of 
the War Office Transportation Service to 
arrange for suitable vessels for the shipping of 
locomotives and rolling stock from the United 
Kingdom to France. Since 1941, however, all 
the existing train-ferry vessels had been con- 
verted to other uses, such as mine-laying and 
the carrying of military transport, from Larne 
to Stranraer, and plans had to be made to 
restore these ships to their normal services. 
We may recall the fact that during the last 
war, from 1914 to 1918, the War Department 
decided on the use of train ferries to the Con- 
tinent, and under that scheme three vessels were 
built for a military service from Richborough. 
These ships were ultimately taken over by the 
London and North-Eastern Railway Company, 
and were used to operate a service between 
Harwich and the Continent. 

As far as British resources were concerned, 
there were in 1941 two of the three original 
L.N.E.R. vessels, aad three newer train ferries 
which were built by Swan, Hunter and Wigham 
Richardson, Ltd., for a Cross-channel train 
ferry service from Dover to Dunkirk. A 
detailed description of these vessels was given 
by Sir Westcott Abel in a paper given before 
the Institution of Naval Architects on April 
llth, 1935, which was abstracted in THE 
ENGINEER of April 26th, 1935. 


Designs for special stern gantry cranes to 
handle locomotives and other lifts up to 84 tons 
for the Southern Railway Company’s “‘ Twicken- 
ham Ferry ” class of steamers, and special load- 
ing ramps for the ex-L.N.E.R. vessels, were 
put in hand in the later months of 1942. 

One of our engravings shows the general 
appearance of the stern gantry cranes fitted 


ments were considered which would have playeq 
their part had the necessity arisen. One of 
these was a permanent bridge for the rapid 
handling of locomotives, and such a bridge wag 
designed and installed at Southampton. For. 
tunately, the march of events was so rapid 
that by the time the successful trials of the 
bridge ramp had been completed, the main 
bulk of the task had been virtually completed, 
and the installation of a loading bridge on the 
Continent was no longer considered necessary, 
Many ingenious beams of simple welded con. 
struction were employed, for lifting rapidly 
the various types of British and American loco. 
motives built for war uses. The largest of these 
locomotives could, with the beams provided 








to the Southern Railway ferries. The fabrica- 
tion and welding of the structural steelwork 
was entrusted to Palmers, Hebburn Company, 
Ltd., and the assembling of this new gear and 
adapting it to the ships’ structure was carried 
out at Birkenhead by Cammell, Laird and Co., 
Ltd. The crane work was done by Cowans, 
Sheldon, Ltd., of Carlisle. In connection with 
this work it can now be revealed that the ships 
could not be fitted out with their new equip- 





Among the main factors governing the re- 











LIFTING GEAR ON STERN 


establishment of a train ferry service were, first, 
that it could not be expected to find the original 
terminal works on the French side left intact 
by the enemy ; and, secondly, that the location 
of both the French and the British terminal 
points did not suit the invasion plans. It was 
decided therefore to equip the existing ships 
with special gear, so that both locomotives 
and rolling stock could be picked up and landed 
at any quay which was rail-served, or could be 
quickly linked up with a nearby railway system. 








ment as it became ready, but had to remain 








OF “HAMPTON FERRY’’ 


on urgent operational service work until the last 
possible moment. 

In the case of the Southern Railway ships, 
it was not practicable to have them fitted with 
heavy-duty loading ramps, but, in addition to 
their cranes and gantries, they were modified 
to carry a lighter ramp to handle rolling stock 
and the lighter types of locomotives. On the 
other hand, the design produced for the L.N.E.R. 
vessels enabled everything to be shunted aboard. 








L.C.T. CARRYING LOCOMOTIVE 


and the trained loading crews, be lifted aboard 
or discharged on rail in the short space of 7 min. 


MoprIFIED TANK LANDING SHIPS 


Another problem which arose during the 
period of planning concerned rate of the 
“build-up ” on the far shore. It was found 
that the combined British and American ferry- 
ing resources would not suffice. A suggestion 
was then put forward by an American officer 
that L.S.T.s (or landing ships, tank) could be 
converted to serve the double purpose of carry- 
ing tanks, &c., or locomotives. The proposal 
was thoroughly investigated by the War Office, 
and on proving practicable all the necessary 
conversion equipment was designed and the 
work put in hand. Both American and British 
L.S.T.s were converted as they became avail- 
able, the work on the American ships being 
done by U.S. technicians, and that on the 
British ships by Naval Dockyard personnel. 
The scheme was in every way successful, and 
some fifty craft were fitted out. These ships 
transported upwards of 30,000 wagons and 
coaches to the Continent. A view of one of 
these ships with a locomotive aboard is shown 
in one of our engravings. 

The use of similar ships for crossing the River 
Rhine and other Continental rivers and water- 
ways was considered, and some L.C.T.s were 
equipped with special spud fittings, similar 
to those used on the pierhead pontoons of 
“Mulberry Harbour,” and a heavy ramp was 
fitted to the bows of the craft, in order to permit 
locomotives to be pushed straight on to the 
decks of the vessels from the shore railway 
links. Successful trials with these craft were 
then carried out under conditions more difficult 
than would have normally been met with in 
non-tidal rivers. 


South Coast TERMINAL FACILITIES 


Concurrently with the modification of the 
ferry vessels was the necessity for new terminal 
facilities to be built at suitable spots on the 
South Coast, which would not interfere with 
other shipping facilities. The War Office carried 
out the necessary reconnaissances, and pre- 
pared designs for three sites. Construction 
work on these terminal points was carried out 
by Port Construction and Repairs Companies, 
R.E., supplemented by Pioneer Corps troops 





Towards the end of the war, further develop- 


and Railway Construction troops, as were 
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required. The terminal arrangements for the 
L.S.T.8 were comparatively simple. It was 
only necessary to lay rails into the “ hards ” 
which had been constructed for the loading of 
tanks, to connect new holding sidings for 
the wagons, and to provide rail-mounted ramps 
which would run up and down the “ hards ” 
with the tides. 

In the case of the terminals on the French 
coast, nothing could be done on the planning 
side, but experience gained in the United 
Kingdom enabled certain basic requirements 
to be determined, which greatly expedited 
work when it came to be done at Cherbourg 
and other French ports. Cherbourg was cap- 
tured on June 26th, 1944, and on July 29th 
the ‘‘ Twickenham Ferry ” delivered her first 
cargo of locomotives. . 

As the tide of war swept eastward further 
terminals were developed at Dieppe and at 
Calais. It is of interest to record that the train 
ferry dock at Dover, which came through the 
war unscathed, was having the necessary 
modifications done to it to enable it to handle 
the converted train ferry vessels when the last 
enemy shells were still crashing into the area. 
This equipment included a short bridge carried 
on the ships which was run out by the cranes 
and served as a link between the stern of the 
ship and the shore. It was complete with 
flexible fastenings and weighed over 30 tons. 

All the work for this vital part of the plan of 
invasion was done under considerable difficulty, 
owing to the pressing commitments in other 
directions. Thanks, however, to the co-opera- 
tion of everyone directly connected with the 
task, the whole ferrying programme as regards 
locomotives and rolling stock, got away with 
a flying start. A steady stream of all classes of 
locomotives, from the biggest main line types 
to the smallest shunting engines, together with 
breakdown cranes, ambulance trains, wagons, 
coaching stock for leave trains, &c., poured 
across the English Channel in the wake of the 
advancing Allied Armies. 








Ignition Tester for 1.C. Engines 





THE ignition tester, illustrated herewith, is 
designed for locating ignition faults without 
direct access to the engine, while the engine is 
running. Any fault in any particular plug or 
plugs, or in the cables, or in the distributor, the 
magneto, the coil, or the battery, can, it is 
claimed, be located and diagnosed by plugging 
the instrument into a socket, which may be 
placed in the instrument board or at any other 
convenient spot. The instrument gives the 
information pictorially as a row of peaked 
figures on the screen of a cathode ray oscillo- 
graph. There is one figure for each sparking 
plug, and they are arranged in the firing order 
of the cylinders, starting from a particular 
cylinder. Any fault in a plug causes a charac- 
teristic change in the corresponding figure. 
Faults in the magneto or the distributor alter 
the shape of the whole row of figures. With a 
little experience the operator can, it is stated, 
diagnose the nature of the fault from the shape 
of the figure, and its location is obvious from 
the position of the figure in the row. 

The diagnosis of the nature of the defect is 
greatly aided by the fact that the shape of the 
figure is suggestive of the defect itself. For 
example, an excessive spark gap gives a high 
figure and a short-circuited gap gives a low 
figure. An occasional miss, which is a common 
trouble gives a corresponding flickering up of 
the figure, which is instantly obvious. Among 
more complicated faults, a weak rocker spring, 
which causes the contacts to bounce above a 
certain speed, makes the row of figures dance 
as the engine is speed up, in a way suggestive 
of the cause of the trouble. Maladjustments 
and weaknesses which may not be actually 
causing trouble at the moment are also shown 
up. In fact, it is claimed that an experienced 
operator can gauge the condition of all parts of 
the ignition system better by applying the 
instrument than he would be able to by dis- 
mantling each part separately and examining it. 

The electrical pulses which trace the figures 


on the cathode ray tube are obtained from the 
primary or low-tension side of the magneto or 
coil, instead of from the secondary side, which 
suppliesthe sparks. The primary and secondary 
windings of any magneto or coil constitute a 
transformer, whose primary is open-circuited 
when the primary contact breaker opens to 
form the spark on the secondary. Under this 
condition any alteration in the’secondary load, 
i.¢., the sparking plug, alters the wave form of 
the primary voltage peak. By observing this 
wave form on a cathode ray oscillograph the 
nature of the secondary load, 7.¢., the condition 
of the sparking plug, can be inferred. The 
primary voltage wave form is available at the 
magneto switch, or, in the case of battery 
ignition, at the low-tension terminal of the coil. 
The instrument can either be connected to 
these points or, since the connection does not 





engine, by the Department of Tank Design, 
during the war, for something which would 
locate faulty plugs on tank engines without the 
long delay attending the removal of each plug 
from its usually inaccessible position. The old 
garage method of applying a screwdriver, or a 
neon pencil to the plug was useless because the 
ignition was completely screened, and all efforts 
to produce an alternative method of test had 
failed. 

The experimental model was built in the 
ignition laboratory at the works of D. Napier 
and Son, and their associated company, the 
English Electric Company, designed and pro- 
duced the final production model for the Army. 
The same model was subsequently adapted for 
use on both British and American tanks. It 
also received high commendation from the 
R.A.F., but the prior requirements of the Army 
limited the number of 
instruments for the 
other Services at the 











time. 

The picture on the 
screen of the cathode 
ray tube is clearly visi- 
ble at a distance of 
several feet. A car could 
therefore be driven up 
to the service station 
and the performance of 
the ignition examined 
from the driver’s seat 
under all engine condi- 
tions, from starting to 
full speed. It is also 
possible to put the in- 
strument into the car 
and to study the engine 
performance on the road 
or on the speed track. 








IGNITION TESTER 


affect the ignition, a permanent socket can be 
installed at a convenient point. 

The fixing of the row of figures in firing order, 
starting from a selected cylinder, is attained by 
triggering the cathode ray with a small fraction 
of the voltage tapped from one of the plugs. 
The ray then traverses the screen, tracing out 
the row of figures once for every two revolutions 
of the engine, always starting from the trigger 
plug, the remainder following automatically in 
the firing order of the cylinders. No con- 
nection or access to the rest of the plugs is 
necessary. The trigger connection does not 
affect the spark at the plug; consequently it 
can be made permanently to the low-tension 
socket. Alternatively, it can be made by 
hooking a connector on to the plug selected, if 
no socket is provided. 

The instrument also enables an estimate of 
the quality of the magneto and plugs to be 
made, and possible breakdown to be forestalled, 
irrespective of whether the ignition is performing 
correctly or not. For this purpose the instru- 
ment has an attenuator dial, consisting of a 
stepped resistance which shunts the primary 
current in increasing amounts as the dial is 
operated. By operating the attenuator while 
watching the figure it can be seen that the plugs 
with the widest gaps, or the most fouling, mis- 
fire first as the spark weakens. Plugs with 
excessively small gaps can also be detected, and 
a weak magneto or coil is detected because 
general missing occurs on all the figures at a dial 
setting below normal. 

A photograph of a fully tropicalised instru- 
ment, as produced by the English Electric Com- 
pany for the Services, is reproduced herewith. 
It is of about the same dimensions as a portable 
typewriter, and is arranged to take its power 
supply either from 220-volt A.C. mains or from 
a 6-volt, 12-volt, or 24-volt accumulator, as 
desired. It can be used on the vehicle or air- 
craft while in motion, if necessary. It can be 
easily adapted as a switchboard instrument for 
the routine supervision of a group of engines, as 
in a multi-engined aircraft or boat, or in an 
engine test-house. 

The instrument owes its inception to an 
approach to the ignition department of D. 





Napier and Son, manufacturers of the “‘ Sabre ” 





With a single ignition 
tester fitted into the 
instrument board of a 
multi-engined air liner 
the ignition of each engine can be checked 
before take-off, and ample warning of any 
impending breakdown can also be obtained 
while in the air. The whole process only takes 
afew minutes, the time necessary to turn the 
selector switch on the instrument and a glance 
at the line of figures presented by each magneto 
and its associated distributor, harness, and 
sparking plugs. 








Radiography in the Foundry* 


INTRODUCTION 


THE present paper is a summary of work 
carried out on the improvement of castings in 
a large foundry, the development being checked 
by radiography at each stage until a sound or 
serviceable casting was obtained. The varia- 
tions in manufacturing technique were not 
novel, using as they did the established prin- 
ciples of moulding and other practices, but the 
rapid means of assessing the results by radio- 
graphy enabled the working of the various 
alterations to be followed without the alterna- 
tive expensive and cumbersome method of 
cutting-up. In addition, it was possible, by 
showing the moulder a radiograph of the results 
of his work, to enable him to realise perhaps 
more fully than he otherwise would the part 
which all his different operations played in 
arriving at a satisfactory casting. 

A further point of value which has arisen 
from the work is the increase in the confidence 
with which castings can be regarded. It was 
formerly considered as axiomatic by the engi- 
neer that all forgings are sound and all castings 
are unsound, or at least are strongly suspect. 
It has now been demonstrated that castings 
can be made sound, that they can have an 
effective strength approaching that to be 
expected from a forging and that for certain 
purposes a casting may be better, cheaper, and 





* Iron and Steel Institute, July 11th. From a paper 
by R. Jackson, research department, Hadfields, Ltd.. 
Sheffield. 
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more easily made than a corresponding forging 
fulfilling the same purpose. 


Basis OF THE INTERPRETATION OF THE 
RADIOGRAPH 


When X-rays are passed through an article 
they are partially absorbed by the material, 
and the intensity of the X-ray beam is reduced 
by an amount which depends upon the thick- 
ness of the article and the absorptive power of 
the material. The latter is related to the 
density of the material and also depends upon 
the type of X-rays used. 

The method of using X-rays to detect faults 
in a block of steel is shown diagrammatically 
in Fig. 1. The two holes X and Y are part of 
a@ section of the specimen through which the 
X-ray beam is passing to the photographic film. 
In each case the thickness of the steel to be 
penetrated by the X-rays at these points is less 
than that to be traversed in the remainder of 
the slab. As a result, the intensity of the rays 
leaving the slab below these positions is greater 
than that from other points of the slab, the 
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Fic. 1—Method of Detecting Faults in a Block of 
Steel by Radiography 


places AB and CD on the film being more 
affected by the rays and thus appearing blacker 
when the film is developed. If the conditions 
were such that the specimen Could be examined 
by means of a fluorescent screen, then these two 
places would appear brighter on the screen. 
Clearly, the greater the depth of the hole along 
the path of the rays, the greater would be the 
blackening of the film or the brightness of the 
viewing screen. For steel specimens it is more 
usual to use the film method of examination, 
and, in this paper, only this technique is referred 
to, except for particular purposes, although, in 
general, the remarks made apply to both 
methods when used in their appropriate spheres. 

If the two holes X and Y are now considered 
to be filled by a substance such as slag, the 
density of which is less than that of steel, and 
the absorptive power (more strictly absorption 
coefficient, as defined in Appendix I), of which is 
therefore less than that of the surrounding 
metal,f the intensity of the rays reaching the 
film at positions AB and C D is greater than 
that at other points, although still less than that 
reaching A B and C D in the case in which there 
are cavities at X and Y. 

From these two illustrations the general basis 
underlying the interpretation of the radiograph 
is apparent. If the X-ray beam passes through 
a part of the specimen which has a total thick- 
ness less than that of other parts, the film below 
this part is blacker than that exposed under 
the remainder of the specimen, and the same 
holds true if the X-rays pass through a less 
dense part of the steel. From these arguments 
corresponding deductions may also be made 
that, if part of the radiograph is blacker than 
the rest, it must have been exposed below a 
section of the steel which was either thinner or 
whith contained cavities or light inclusions.{ 

It would seem from the foregoimg explana- 
tion that it would be an extremely simple pro- 
cedure to determine exactly the variations in 





{In certain cases the absorption coefficient may not 
be less if the wavelength of the X-rays is near one of the 
wavelengths characteristic of the material of the slag. 
This does not, however, apply to the wavelengths 
normally used in radiographing steel. 

¢ Certain anomalies to this statement have been found 
and have been ascribed to diffraction effects occurrin 


thickness or density which have caused a certain 
radiograph to be produced. That such is not 
the case, however, is soon found by practical 
trials, although the exact determination of these 
variations should be the aim of the radiologist. 
A few of the complications which cause this 
difficulty in interpretation are discussed later 
in Appendix I. Because of these complica- 
tions and possible variations in technique it is 
possible to produce radiographs of unsound 
castings from which the castings appear to be 
sound ; accordingly, a knowledge of the appro- 
priate technique is essential in interpreting a 
radiograph. 


INFORMATION GIVEN BY THE RADIOGRAPH 


It has been shown above that a variation in 
the density of the radiograph is caused by an 
alteration in the thickness or density of the 
part of the specimen which is above the film. 
From the standpoint of castings these altera- 
tions in thickness or density can be assigned to 
several causes. It is the purpose of the present 
section to show the kind of deductions which 
can be made about the casting from an examina- 
tion of the radiograph. The reproductions of 
the radiographs in this paper are of the same 
form as the originals. For example, a hole in 
the casting would appear in the radiograph as a 
dark area against a light background, and it 
would be shown in the same way in the repro- 
duction. For clarity of reproduction it has 
been necessary, in some cases, to limit the area 
of the radiograph reproduced, in order to render 
the important parts more distinct. It must not 
be assumed therefore that the reproduction 
represents the whole area radiographed. 

(a) Shape of the Casting.—The radiologist is 
not usually required to examine the internal 
shape of a casting unless this is part of a struc- 
ture received in the built-up condition. Occa- 
sionally, however, the radiograph may give 
readily visible evidence of a shift or lack of 
alignment of cores. Normally, the radiologist 
knows the shape of the part, and has to devise 
a technique to examine it satisfactorily, and 
this may require specialised devices if the form 
of the casting is complicated. 

(b) Types of Internal Defects—Leaving out 
of consideration the variations in the thickness 
of the casting due to its shape, the defects in 
the casting which can be found and differen- 
tiated by radiography may be classified under 
the following headings :— 

(i) Threadlike shrinkage. 

(ii) Shrinkage cavities. 

(iii) Blow-holes and gas holes. 

(iv) Slag inclusions. 

(v) Sand inclusions. 

(vi) Alien-metal inclusions. 

(vii) Surface defects. 

(viii) Cracks (including pulls). 

This list covers the main types of defect 
which are found, but is not intencec to be 
exhaustive, nor are the titles intended to define 
rigidly the limits of each type of defect. For 
example, the term “sand inclusion” is to be 
understood to cover not only inclusions com- 
posed of sand, but also all inclusions of the 
solid mineral class. In general, the vast 
majority of such inclusions consist of sand, and 
the class has therefore been given this title. 
The general features of each type of Cefect are 
discussed below and the defects illustrated 
when discussing means of eliminating them. 

(i) Threadlike Shrinkage.—This is the form of 
trouble which is met with in specimens of 
approximately uniform section, when the skin 
of the casting has solidified and the contrac- 
tion which takes place when the molten inner 
parts of the casting become solid has to be taken 
up by the whole of the casting. The last part 
of the casting to solidify is generally near the 
centre line of the specimen, unless steps have 
been taken to remove it to some other part. 
The whole of the contraction must therefore be 
found adjacent to this centre line, and the 
spaces which are devoid of metal will be spread 
at random throughout the area involved. For 
this reason the cavities may be of small cross- 
section, but may cover a considerable area, and 
are usually linked together to give an appear- 
ance of a string or thread network. Hence the 





of the streamers is not usually great, but there 
is considerable linkage between the various 
parts of the defect, which may cover an appre- 
ciable area and lead to leakage if pressure jg 
put on the specimen. 

(ii) Shrinkage Cawities.—This type of defect 
is concentrated in a few isolated holes and igs 
usually found at a change in section ; particu. 
larly is it troublesome at the centre of a T section 
or X section. Thisis caused by the thin sections 
solidifying first and feeding themselves from 
the thicker parts, which remain liquid for 4 
longer time. 

(iii) Blow-holes and Gas Holes.—Blow-holes 
occur on or just below the surface, and have a 
rounded appearance. Gas holes have a some. 
what similar form, but are also present in the 
inner parts of the casting. The differentiation 
by radiography between these two types of 
defect is by no means clear. If the distinction 
be drawn that blow-holes are due to some 
factors outside the steel, for example, a wet 
mould, the question is not really solved, because, 
according to Zappfe and Sims,® the defect is 
due to hydrogen from the moisture in the mould, 
and if this is small in amount it causes trouble 
only if there is already an almost critical amount 
of hydrogen present in the steel. For this 
reason therefore the two types of defect are 
dealt with as one, though if the cause of their 
occurrence is apparent, the method of over. 
coming the trouble becomes more obvious. 

(iv) Slag Inclusions.—Although these may 
have a similar form to blow-holes or gas holes, 
they contain slag trapped in the metal in the 
molten state. They have a globular appearance 
and may usually be discerned by their disposi- 
tion throughout the casting. 

(v) Sand Inclusions.—As already stated, this 
term refers to solid mineral particles which are 
trapped in the casting. They show as angular 
defects, unlike molten slag particles, but they 
may occur in similar parts of the casting. 

(vi) Alien Metal Inclusions.—The difference 
in density of these inclusions may be less than 
for the slag or sand inclusions, and they may 
occur as light patches in the radiograph if a 
heavy metal has been entrapped. The history 
of the manufacture of the casting usually 
furnishes information regarding their indentity. 

(vii) Surface Defects.—The presence of surface 
defects does not require the use of radiography 
for their detection, but these defects, by their 
very nature, may have almost any shape and 
appearance in the radiograph, and they must 
first be excluded from consideration before 
conclusions are .drawn as to the form of the 
internal defects. Should they occur on the 
face of the casting which is in contact with the 
film, there is the danger that for various reasons 
they may become exaggerated, and care must 
be especially exercised in radiographing speci- 
mens of rough or peculiar shapes in order to 
avoid the masking of internal faults by what are 
possibly minor surface defects. Whilst it is 
usually possible to say from experience whether 
a defect is internal or due to a surface mark, 
this is not always the case. The danger of 
confusing internal and surface defects is, how- 
ever, readily overcome by always interpreting 
the radiograph in the presence of the casting 
from which it was taken. An example is given 
in the paper of a casting apparently containing 4 
defect of considerable length. Closer examina- 
tion of the radiograph showed that there was 
a slight gap at the mid-point of the defect. 
Examination of the casting itself revealed that 
the apparently most penetrating part of the 
defect A actually occurred at the surface, and 
would be machined away. The real internal 
defect B was only half the length of that which 
would be expected from a rapid glance at the 
radiograph. In practice, this internal defect 
was also within the machining allowance, and 
the casting was satisfactory. Had the whole 
mark on the radiograph been due to internal 
defects, the casting would have been scrapped. 
(viii) Cracks (Including Pulls)—When 4 
casting is cooling after being cast, the various 
parts contract, and stresses may be set up of 
sufficient intensity to cause rupture to take 
place. These ruptures or discontinuities can 
be divided into two classes, those which occur 
at high temperatures, when the material is in 








in the material, owing to the orientation of the grains.) * 
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and those which take place at a lower tempera- 
ture, during the later stages of cooling. In this 
latter case the strength of the material is higher, 
but the stresses are also increased by the addi- 
tional contraction. The former type of rupture 
is called a “pull” or “hot tear”; the latter 
has been termed a “clink” or “crack.” The 

ull is usually a more easily visible break and 
is also noticed more readily on the radiograph. 

In this discussion, however, the term “ crack ” 

ig used to cover both forms of discontinuity, 

as it is not possible from the radiograph to 
distinguish between the two forms. 

The recording of a defect on the photographic 
film depends, as has already been pointed out, 
on the difference in the thickness or density of 

the specimen at that place. In the case of a 

deep fine crack, the direction in which it is 

viewed will make a marked difference to the 

yadiograph. It may be that, in the case of a 

fine crack which is normal to the X-ray beam, 
the alteration in total thickness of the specimen, 
due to the presence of the crack, is below the 
critical amount required to make the defect 
visible. For example, a crack 0-00lin. wide 
running in a plane at right angles to the X-ray 
beam, if occurring in a specimen lin. thick, 
would cause a change in density of the film less 
than that to which the eye is sensitive. In such 
a case the crack will not be seen. As the crack 
becomes more parallel to the beam, the altera- 
tion it causes in the thickness of the specimen 
increases, reaching a maximum when the crack 
is parallel to the direction of the beam. Even 
in this position, however, other considerations, 
such as general scatter from other parts of the 
casting, come into play, and if the crack is fine 
and not deep such scatter may completely 
obscure the effect on the film. A survey of the 
subject has been made by Warren,‘ who found 
that the angle through which a deep crack can 
be seen depends not on the depth of the crack, 
but only on the width. With very fine cracks 
the defect is seen only if the crack is in the 
direction of the beam, but with wider cracks 
there is a linear rélation between the width of 
the crack and the angle through which it is 
visible. There have been cases in which hair- 
line cracks have been shown to be present by 
X-rays, but this is unusual. If the crack is 
shallow, however, the visibility depends not 
on the width or the depth, but on the volume of 
unit length. Other factors come into the 
problem when the usual type of irregular crack 
is viewed. The visibility then depends on the 
shape of the crack, as discontinuities are more 
easily seen than are gradual variations in 
density and a wavy crack is more readily 
revealed than a straight one. In this case also 
the changes in direction of the crack alter the 
angle which it makes with the surface, and 
hence with the direction of the beam. There 
is therefore more chance of seeing the usual type 
of crack than a straight one of the same cross 
section, such as may be artificially produced for 
experimental purposes. 

The conclusion must be drawn that if a radio- 
graph shows the presence of a crack, then the 
crack exists, but if the radiograph fails to detect 
a crack, the inference must not be drawn that 
there is no crack in the specimen. In addition, 
the shape of the cracks is so irregular and the 
sizes are usually so near the critical range, that 
it is inadvisable in general to attempt to draw 
definite conclusions as to their size or extent. 

(c) Severity of Defects——From the variation 
in the density of the radiograph which is pro- 
duced under different conditions by the same 
specimen, as set out in Appendix I, it is apparent 
that a strightforward interpretation of the radio- 
graph in terms of the size of the defects, by simple 
reference to a calibration chart, is not yet 
possible, though such a conclusion should be 
theultimate aim. The interpretation remains at 
the moment a matter for the expert, and the 
only way to acquire the necessary skill is to 
examine many radiographs in conjunction with 
the corresponding sectioned castings. (Several 
examples of such a comparison of radiograph 
and section are given in the paper). These 
comparisons enable standards to be set up which 
are of value, although they are essentially sub- 
jective and allow at best only a qualitative 
estimate to be made. A method has been 


obtain a more objective and therefore satis- 
factory set of standards, and also to pass on the 
information he has obtained to others who have 
not had his experience. The method is based 
on the comparison of the radiograph with a 
series of sample radiographs showing a range of 
severity of the defects. The details are dis- 
cussed in Part (3) of this section. 

(d) Area of Defects in Casting—The amount 
of a casting which can be examined by radio- 
graphy is limited only by the capabilities of the 
apparatus and the time available for the exami- 
nation. This extensive examination is one of 
the great advantages which the X-ray examina- 
tion has over the older techniques for examining 
castings, for whereas these other devices, such 
as sectioning, enable the soundness of the 
specimen to be seen at one point, the X-ray 
method enables the whole of the casting to be 
examined, and the distribution of the defects 
may be observed. 

This is information of value which can only 
be obtained at length and much expense by the 
other procedures, even where these are possible. 

If a casting contains only a small number of 

defects, or the defects themselves are small, or 
if they occur in places where they would not 
normally be expected, it is possible to fail com- 
pletely to find the unsoundness if resort is 
made to sectioning methods. The function of 
radiography in giving an overall picture of the 
soundness of @ casting is shown by a radio- 
graph. This radiograph was taken of a wheel- 
shaped casting which was afterwards sectioned 
to reveal the size of the defects which had been 
shown to exist in the outer flange. A first cut 
was made along a line AA’, and, as shown in 
the photograph, no defect was revealed. Closer 
examination of the radiograph showed that the 
defect did not cross the line A A’, although it 
was present in places throughout most of the 
circumference of the casting. After careful 
reference to the radiograph, further sectioning 
at A B showed the unsoundness to be presen*, as 
shown by the arrow in the photograph of this 
section. On several occasions the sectioning of 
a casting has revealed no defects until, by the 
use of radiography, the positions of the defects 
have been found. The danger is obvious of 
relying upon the results of the sectioning of 
what must be a limited number of castings to 
give information as to the soundness of large 
numbers of similar castings. In addition, each 
casting which is sectioned, even if it were sound 
when cast, is made a waster by the method of 
examination. 
(e) Limitations of the Interpretation.—A restric- 
tion to the interpretation of the radiograpi. 
should be mentioned here. It is possible at the 
present time to give an idea of the soundness of 
casting from a reading of the radiograph of it, 
and in the future it may be possible to explain 
in strict quantitative terms the size of the 
defects in a casting. Such interpretation, how- 
ever, does not of itself enable a decision to be 
made as to the suitability of a certain casting 
for a particular function. The answer to such a 
question may only be giv: n when the engineer- 
ing requirements are specified, and is a problem 
for the engineer and designer to decide upon. 
The subject is beyond the scope of the radio- 
logist as such. With the assistance of the metal- 
lurgist he can give guidance upon the subject, 
and some experiments in this direction are 
described later. 


STANDARDS OF REFERENCE FOR DEFECTS 


It has been emphasised above, that the 
interpretation of a radiograph is a matter for 
the expert, and that at present an accurate 
quantitative evaluation is not possible. 

In the determination of the quality of welds 
the idea of standards was previously applied 
in the following manner :—Radiographs were 
taken of a series of welds ranged in classes 
defined as good, borderline,and unsatisfactory .* 
Interpretation was made by reference to these 
standard radiographs. The same method may 
be applied to the evaluation of the quality of 
castings, but for this purpose there are several 
difficulties, not the least being the fact that, for 





§ The radiographs reproduced in the paper are printed 
to imitate the original radiograph, i.e., the defects are 
shown black against a lighter background. The technique 


the method to be of general application, the 
techniques applied by the various operators 
using the standards must be exactly the same. 

When used for reporting upon castings, how- 
ever, the method has many advantages. It 
may be held that the best way in which to show 
the result of radiographing a particular casting 
is to present the radiograph with comments. 
The difficulties in making use of this method are 
that the radiograph must be viewed by means 
of a special illuminator, which may not be avail- 
able or which may be inconvenient to use at 
the place at which the report is being read. 
Secondly, if several people are interested in the 
results, then several radiographs must be pre- 
pared, as printing from a radiograph cannot 
reproduce the detail as it appears in the original. 
Further, the taking of several radiographs is 
obviously expensive of tube time, material, and 
effort. Finally, the radiograph must be inter- 
preted by a skilled person, since the unassisted 
layman may read an entirely false meaning 
into the film. 

For these reasons a different method has 
been adopted. At present it is only applicable 
to castings of approximately uniform thickness, 
but it is hoped to extend the method later to 
other cases. It is based on a series of radio- 
graphs illustrating a range of severity of the 
type of defect being studied, each type of 
defect having its own series of standards. 

With the aid of these standards the problem 
of reporting the results of the radiographing of a 
plate is much simplified. Instead of producing 
a radiograph of the plate, with the attendant 
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Fic. 2— Method of Representing Typical Defects as 
Found in a Plate 


disadvantages already pointed out, or endea- 
vouring to reproduce the appearance of the 
radiograph by a sketch, which is also unsatis- 
factory, it is a quick and easy process to draw 
a map of the plate with lines encircling the 
areas of approximately uniform severity of a 
particular defect. The methods used to dis- 
tinguish the different types of defect, and the 
appearance of a map of a plate containing 
various defects, are given in Fig. 2. Such a map 
conveys a good impression of the arrangement 
of the defects in relation to the relevant data, 
such as positions of runners and heads. By 
means of a number of these maps, drawn for 
plates made by different methods of moulding, 
it is possible to gather at a glance sufficient 
information to enable comparison to be made 
of them in relation to the specific methods 
applied in each case. In addition, however, if 
anyone is interested in the appearance of the 
radiograph, he can, by reference to his own set 
of standards, obtain an idea of the actual 
appearance of the radiograph without the 
difficulty of obtaining extra radiographs from 
the original casting. 

The difficulty, mentioned earlier, of applying 
standards to all X-ray sets does not arise in 
their present application, as the standards 
obviously refer only to the one apparatus on 
which the work is being done. The order of 
severity of the defects, however, should be the 
same with all sets. It should be possible to 
relate standards from different sets of equip- 








devised, however, which enables the expert to 





of printing the radiograph is discussed in Appendix II. 
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castings, but the radiographs obtained on one 
set may not in general be strictly interchange- 
able with those from other sets, because of the 
variation in the type of X-ray tube and equip- 
ment. This lack of interchangeability of 
different types of equipment is a drawback to 
the formation of the standards of rejection or 
acceptance mentioned earlier, but this trouble 
does not arise in the present use of standards for 
description of defects. 


CONCLUSIONS 


The work set out here has shown that the use 
of radiography is able to be of great assistance 
in the development of steel castings. The usual 
types of defect met with in these castings, such 
as shrinkage, inclusions, and cracks, can be 
found non-destructively if they make a differ- 
ence in the effective thickness of the casting of 
about 2 per cent., and in some cases if they are 
even smaller than this. It is possible by this 
method to differentiate the various types of 
defect and obtain some idea of their size and 
position. In addition, the examination gives 
a general view of the whole of the casting, and 
the distribution of the defects is disclosed, a 
factor of great assistance in finding the cause 
of the trouble and in removing it. 

The radiographic method of examination has 
the advantage over that of sectioning, since, 
in addition to being non-destructive, there is 
little chance, in a careful survey of the specimen, 
of serious defects being missed. It is self- 
evident that in sectioning a casting there must 
be a very grave danger of defects being over- 
looked, unless they are so serious that they 
extend over a considerable volume of the 
casting. 

For the usual purposes of determining the 
existence and location of any defects, the radio- 
graph is, in general, easily interpreted by any- 
one with a knowledge of the geometry of the 
specimen and of the direction of the X-ray 
beam when the radiograph was taken. The 
technique of taking the radiograph and its 
interpretation in detail are, however, matters 
for the expert, and by a faulty procedure it is 
readily practicable to obtain from a defective 
casting a radiograph on which the specimen 
appears quite sound. 

The value of the employment of X-ray equip- 
ment in obtaining sound castings is evidenced 
by the improvement shown in the various 
examples which have been quoted, as one fault 
after another has been eliminated from the 
manufacturing process. It may, in fact, be 
quite truly stated that, in the case of some of 
these castings, the required standard of sound- 
ness could not have been obtained without the 
free use of this tool. 

The effect upon the use of castings of the 
increase in soundness should be profound. The 
use of castings has frequently been based on 
the idea that a casting is the poorest form of 
metal, and can only be relied upon if there is 
a considerable bulk of metal in excess of that 
which would normally be required, as, for 
example, in the case of a forging. If the casting 
can be shown to be sound when required, then 
the need for many of the additional factors of 
safety may be removed ; the casting may then 
compete (on a basis of similar weight) with the 
forging, resulting, in general, in a considerable 
saving in cost. There may arise the need for 
more accurate interpretation of the effect of 
faults upon the strength of the article, as small 
defects which are approaching the limit of 
visibility by the radiographic method may have 
a vanishingly small effect upon the strength 
of the part. 

Whilst it is evident that radiographic tech- 
nique can be applied to the determination of 
internal defects, there is still a considerable gap 
in our knowledge of the influence of the defects 
on the subsequent useful performance of the 
casting. Even with regard to the interpreta- 
tion of the radiograph, there may be uncertainty 
in defining the exact size of a defect. Little 
has yet been published on the quantitative 
effect of any specific type of defect on the 
strength ofacasting. This difficulty is overcome 
to some extent in the examination of welds in 
plates by establishing a series of standard radio- 
graphs which are used for assessing the value 
of the examined weld. So far, the complexity 


of castings and the lack of knowledge of what 
constitutes a defective casting have prevented 
the widespread application of this method to 
the foundry. There is much scope here for 
work on the influence of defects upon the 
strength of castings, provided that the shape, 
position, and size of the defects are known. 
Standards of assessment are required to be 
known in terms of these last-named factors. 
They must also be correlated with the mecha- 
nical properties of the casting as a whole and 
with its ultimate performance in service. The 
results of some efforts in these directions have 
been described in this paper. 
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American Metal Mining Developments 


The problem of providing maximum 
production at the metal mines of the United 
States, to meet the war demand for critical 
materials, has been solved by a variety of 
methods, including many improvements upon 
and departures from normal practice. Among 
these methods are the following :—(1) Mech- 
anisation to conserve manpower ; (2) increase 
of efficiency as measured in tons per man per 
shift ; (3) maximum use of available equipment 
and repair of badly worn equipment instead of 
replacing it; (4) working three shifts daily in 
a seven-day week; (5) metallurgical improve- 
ments to increase production ; (6) use of low- 
grade deposits, even in closed mines, and more 
intensive production of high-grade deposits. 
In the handling of ore there has been a much 
wider use of belt conveyors and shaking con- 
veyors. In haulage, the trend is towards 
heavier rails, larger locomotives and carriages, 
and longer trains. Haulage by motor lorries 
both underground and upon the surface, has 
proved highly economical in many cases, and 
further development is expected. Assistance by 
Government loans was rendered for developing 
mines that were sub-marginal or otherwise 
dependent in order to increase the production 
of certain needed or critical metals. Normal 
underground practice was often abandoned for 
methods that would increase production, 
although this might be detrimental to the mine. 
Thus, the mining of ore of average quality was 
in some cases changed to concentrate upon 
high-grade ore, at great increase in operating 
costs. Old and young inexperienced men had 
to be employed as the trained men were taken 
into the Army, and in many cases women 
proved superior to the type of male help that 
was available. This seriousness of the man 
power situation led to improvements and 
modernisation as to safety and health, housing, 
education facilities, boarding-houses and hotels, 
and in working and living conditions generally, 
in order to reduce turnover and absenteeism, 
and induce employees to stay on the job. 


Improvements in American Lorries 

One of the most important items of 
equipment in the construction industry in the 
United States is the motor truck or lorry for 
transporting material, especially in the handling 
of earthwork. While improvements in many 
details are being introduced continually, there 
are frequent suggestions or criticisms by the 
users of Jorries, and an inquiry has been made 
recently by The Engineering News-Record as 








to improvements which users would like to 


find in their new post-war lorry equipment, 
Since this industry in 1944 owned and operated 
some 430,000 motor trucks or lorries, it is 
evident that manufacturers will be deeply 
interested in the ideas of potential purchasers, 
Greater strength of parts, from frames to 
clutches and fenders, is a frequent suggestion ; 
better braking and shorter turning radius ; 
more comfortable cab and more convenient 
operating facilities in the cab. Speed governors 
are desirable in general, but so far they appear 
to restrict operations in hilly country and to 
cause excessive consumption of gasoline— 
petrol—and oil. Most of the lorries now in use 
have insufficient fuel capacity, and in many 
cases the generators and batteries are inade. 
guate. It is suggested that the motor, the 
transmission, the driving shaft, and differentia] 
should be made in separate units, so that reserve 
units can be stored at the shop. Then the 
defective unit can be removed for repair while 
& new one is put in and the lorry then returned 
to service. This matter of interchangeable 
units should be applied also to the engine, so 
that the lorry need not be kept out of service 
while the engine is under repair. Radiators 
should be of a heavy-duty type, which will 
stand the racking and vibration incident to 
construction work. Wiring and lights need 
improvement and a power winch is a very 
desirable addition. High-pressure lubrication 
and use of roller bearings are frequently 
suggested in the course of the inquiry. 


Continuous Casting Processes 


A recent discussion on continuous 
casting, at a meeting of American engineers, 
covered both the pouring of molten metal into 
moulds and the pouring between rolls to produce 
continuous sheets of metal. The machines are 
used largely in the brass, copper, aluminium, 
and magnesium industries. Advantages 
claimed are in superior quality, less scrap loss, 
and lower cost, as compared with conventional 
methods. In thesteel industry there is increased 
interest in the continuous process. Innumerable 
patents have been taken out, but most of them 
were impracticable owing to various difficulties, 
and the process has had alternating periods of 
activity and neglect. The latest period of 
activity was about 1940, when steel strip was 
being produced at high speeds and the con- 
tinuous casting of rods and ingots was showing 
great promise, while work was in progress on 
aluminium, brass, and copper. Since then the 
process has declined so far as steel is concerned, 
but experimental work has continued and a 
considerable amount of brass and copper strip 
30in. wide has been rolled for the U.S. Army. 
A process for casting aluminium and magnesium 
in ingots is in practical operation, with some 
sixty machines. Ingots for extrusion are 8in. 
to 16in. in diameter. Those for sheets are 6in. 
by 22in. up to 12in. by 48in., and for blooming 
mill work they are 8in. by 8in. up to 18in. by 
20in. The lengths are from 90ft. to 140ft. 
Aluminium moulds are more satisfactory than 
those of copper and brass. About 25 per cent. 
of the solidification of the metal takes place in 
the mould, but heat is extracted by means of 
water sprays at the mould exits. A number of 
experimental machines for different purposes 
are in use or under construction. One purpose 
of the system is to simplify the manufacture by 
eliminating such parts as blooming mills, 
soaking pits, ingot moulds, and other equip- 
ment. Another purpose is to produce metal of 
higher quality and at reduced cost. One of the 
new experimental machines is intended to 
produce strips of metals of low melting points. 








BamMBoo Water Prpes.—United States Army 
engineers are said to be finding bamboo a good 
substitute for small water supply lines in China. 
Engineering News-Record has given some particulars 
of a 600ft. line of fin. diameter pipe, which was 
recently installed in a few hours by temoving the 
joint piths in 15ft. to 20ft. lengths of bamboo and 
joining the sections with short lengths of metal 
pipe. The ends were carefully reamed to fit and 
they were caulked to make them water-tight. A 
continuous flow of water fed by gravity prevents 








cracking of the bamboo, thus eliminating leaks. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


United Steel Companies, Ltd. 

Further indication of the plans for the 
re-equipment and post-war development of the 
steel industry was given by the announcement at 
the end of last week that United Steel Companies, 
Ltd., proposes to increase its authorised capital 
from £104 million to £16 million by creating 5} 
million £1 shares. The directors have stated that 
when the company was formed in 1930 the autho- 
rised capital was £6,650,000, of which £6,616,365 
was issued. Since that time the authorised capital 
has been increased to £10,500,000, and the issued 
capital is now £10,194,000. It is pointed out that 
during the last ten years the outgoings on the capital 
account, indluding increased working capital, 
have exceeded the provisions for depreciation and 
obsolescence by more than £10 million, towards 
which over £5 million was provided by issues of 
ordinary capital and ten-year notes. These capital 
outgoings included £1,183,876 for shares taken up 
in John Summers and Sons, Ltd., and £2,085,000 
for the purchase of colliery companies in South 
Yorkshire. The collieries have been acquired as a 
matter of policy in order to secure necessary raw 
materials, especially coking coal, and to make a 
balanced and integrated colliery unit. The area 
of coal occupied by all the company’s collieries in 
South Yorkshire is now stated to cover approxi- 
mately 42,000 acres, and the present output is 
about 3,400,000 tons per annum. At the same time 
the directors of United Stee! Companies, Ltd., 
consider it to be desirable to make provision for 
future capital requirements. The post-war pro- 
gramme of the heavy industries will call for con- 
siderable capital expenditure. In this the company 
has decided to take part, and although the expendi- 
ture involved in the programme of expansion will 
be spread over a period which in present circum- 
stances cannot be predicted, it will undoubtedly 
become necessary to raise more capital in due 
course. 


Scotland and the North 

The Scottish iron and steel industry has 
begun the third period with a steadily increasing 
amount of business coming forward. Many depart- 
ments are, however, still working below their normal 
capacity, and it is not likely that any further 
activity will become evident until after the holidays. 
The changeover to production of a peacetime nature 
is proceeding slowly, and whilst the needs of the 
war against Japan are the first concern of the 
industry, home and overseas civilian demands are 
accumulating. In recent weeks the number of export 
inquiries has been increasing, and there are now 
many indications of expanding export business as 
shipping and other conditions improve. The plate 
mills, in particular, have lately shown rather more 
activity. The shipbuilding yards are taking up 
bigger tonnages, and tonnages for export are also 
improving. Plate producers could, of course, 
handle a good deal more business, but their present 
rate of employment is better than for some time 
past. Trade in heavy steel joists and sections 
remains rather slow, and does not seem likely to 
develop until reconstruction schemes are proceeded 
with on a big scale. The Scottish tube works are 
quite well employed, and the rail mills continue to 
be busy. Plant producing steel arches and other 
colliery requisites is also very well occupied. Rather 
quiet conditions are still to be noted in the re-rolling 
departments, and the arrangement of their pro- 
grammes is a matter of some difficulty at present. 
Government contracts have in many cases* been 
completed, and new business in small bars and 
sections is very scarce. The demand for reinforcing 
rods and hoops has also weakened, and less material 
is being taken up by rivet, bolt, and nut makers. 
The sheet mills are working at full pressure, and. 
the demand for light gauge sheets continues to be 
very insistent. Delivery dates are still lengthening 
for both black and galvanised sheets, which are 
required for many purposes in this country and on 
the Continent. In fact, many of the sheet works 
have enough work in hand to keep them going until 
the end of the year. There is naturally a héavy 
demand for sheet bars, and so far it is being satis- 
factorily met. In Lancashire the holiday weeks 
will undoubtedly influence the activity of the iron 
and steel market, but business in most departments 
of the industry is fairly steady. Export inquiries 
have recently been increasing. There has been a 
fair amount of fresh buying of steel semis, especially 
wire rods and billets, and deliveries against existing 
orders are maintained on a good scale. The plate 
mills are fairly well employed, most of their business 
coming from the regular demands of boilermaking 
firms and locomotive shops. There is a fairly good 
request for most descriptions of mild steel bars, 
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but present transactions in special alloy steels are 
not more than moderate. Business in sheets is 
active. In the finished iron trade the demand for 
best bars is good, wagon builders calling for regular 
tonnages. Makers of other grades. of bars are also 
fairly well occupied, 


The North-East Coast and Yorkshire 


The North-East Coast iron and steelworks 
have entered the third quarter with a fair amount of 
business on their books, and inquiries reaching 
them indicate an expansion of orders relating to 
home civilian requirements and to export trade. 
War requirements still demand a good deal of 
attention, but are not now taking up such large 
quantities, and more capacity is therefore available 
for peacetime production. Several developments in 
the North-East Coast steel industry are fore- 
shadowed, and Lord Greenwood, chairman of 
Dorman, Long and Co., Ltd., speaking in London 
last week, said that his company had decided upon 
an expansion of the Darlington rolling mills, and 
the company had made plans to spend considerable 
sums on the Tees-side in the development of the 
steel industry. The output of pig iron is fully 
absorbed, and many users are anxious to obtain 
better allocations. Now that increasing quantities 
of high-grade foreign ores are becoming available, 
there is some prospect of improvement in the output 
of hematite. Fuel supplies, however, still cause a 
good deal of anxiety. With regard to steel, the 
demand for semis remains strong. Since the cessa- 
tion of imports from the U.S.A., re-rollers have had 
to depend upon home production of semis for their 
supplies. Deliveries have been increased to meet 
the demand, but re-rollers have found it necessary 
to take up defective as well as prime material in 
order to eke out their stocks of the latter. The 
sheet mills are operating to capacity, and inquiries 
for light-gauge sheets are still being made. Most 
makers, however, find it difficult at present to add 
to their commitments, as orders already in hand 
will ensure a high rate of activity for some months 
to come. Business in heavy structural steel has 
improved just a little in recent weeks, but is 
generally quiet. The plate mills, however, are 
becoming more actively employed. and_ ship- 
building specifications, of which there has been a 
searcity for several months, are showing an improve- 
ment. The steel rail mills and plant producing 
colliery maintenance equipment have a good 
volume of work in hand. The Yorkshire steel 
industry is showing a fair amount of activity, with 
indications of improving business of a civilian 
nature to replace Government contracts which are 
now decreasing. There are good prospects of 
expanding export business. though in many depart- 
ments of the steel and allied industries the shortage 
of skilled labour presents a problem. The basic 
steel plants are moderately well employed, and 
continue to obtain adequate supplies of raw 
materials. Conditions in the acid-carbon steel 
trade are also fairly good. A fair business is being 
transacted in tool steels, and inquiries for the more 
expensive grades of alloy steel are beginning to 
show a little improvement. Makers of iron and 
steel works plant have a good many orders in hand, 
and the prospects of the cutlery industry have also 
brightened considerably, now that better supplies 
of steel are becoming available. 


The Midlands and South Wales 


In the Midlands the iron and steel indus- 
tries may be said to be turning more attention to 
home and overseas civil requirements now that war 
needs are on a smaller scale. New business has 
lately been affected by the uncertainties caused by 
the general election, but a moderate state of 
activity is, nevertheless, noticeable. Pig iron 
supplies to the general engineering and jobbing 
foundries are sufficient to enable them to meet 
their present obligations. Most of these foundries 
have completed their orders for castings, specially 
required for war purposes, and are now ready to take 
on other business. The light foundries do not find 
it easy to obtain improved supplies of high-phos- 
phorus pig, and, although they are fairly busy, 
their activity must necessafily remain restricted 
until bigger allocations of pig iron can be made 
and there is less scarcity of skilled labour. In the 
finished iron industry the request for best bars is 
fairly strong, and makers of Nos. 3 and 4 quality 
bars are also receiving a regular volume of business. 
Some departments of the steel works are quite well 
occupied, but others are employed at a rate far 
below that which prevailed in the earlier years of 
the war. The re-rollers are not overloaded with 
orders, but are maintaining a moderate scale of 
activity which calls for good quantities of billets. 


home trade quotations are delivered f.o.t. 


The consumption of sheet bars shows no sign of 
declining, as sheets, both black and galvanised, 
continue to have a big demand. The sheet mills 
have numerous orders in hand, and, without adding 
to their present contracts, are likely to be fully 
occupied for some months to come. There has been 
a very small demand for heavy structural steel for 
some time past, but a little improvement may be 
seen in recent business. The plate mills are not 
very well employed, but the demand for plates is 
again increasing, and delivery dates are lengthenin, 
slightly. Business in special steels is only moderate 
at the moment. In the South Wales steel industry 
the maintained demand for semis remains a pro- 
minent feature. Soft and other steel billets have 
been in active request for a long period, and pro- 
ducers are well occupied in fulfilling the require- 
ments of users. The high pressure at which sheet 
mills in all districts are now working makes a big 
call upon sheet bars, and producers of these are 
still very busy. The finished steel industry is 
finding some improvement in trading conditions, 
and the recent changes in export regulations are 
helping further development. Although business 
in heavy plates and sections is by no means out- 
standing, it is better than it has been in recent weeks. 
Business in tinplates and substitutes continues at 
a good level. Home consumers have placed more 
orders for Period III, and in some instances later, 
and makers are now well booked. The redundancy 
scheme put forward by the tinplate industry has 
now been certified by the Board of Trade under 
Sec. 25 of the Finance Act, of 1935. The way is 
now clear for the modernisation of the industry, 
which was the goal aimed at by the sponsors of the 
scheme. 


Iron and Steel Scrap 


The brisk demand for good-quality material 
remains a prominent feature of the iron and steel 
scrap market, and in recent months there has been 
less interest shown in inferior qualities. Con- 
sumers have not lately found it easy to obtain suffi- 
cient tonnages of heavy scrap, but there has been 
some improvement in supplies of heavy cast iron, 
and users’ needs are being more readily met. There 
are hopes that before long more battlefield scrap 
will become available. Business, generally, is 
good, although in one or two districts the market 
has not shown quite so much activity during the 
last few weeks. The steelworks are acquiring 
big tonnages of heavy steel scrap, and quite a 
good demand continues to be made for bundled 
steel scrap and hydraulically compressed steel 
shearings. Current transactions in mild steel 
turnings relate mainly to the good heavy and 
chipped descriptions, of which large quantities are 
taken up by the steelworks. Mixed wrought iron 
and steel scrap has a ready sale where heavy 
material is available in furnace sizes. There is a 
good deal of light material for disposal, but there 
is not much call for it at the present. Users of short 
heavy steel scrap, suitable for foundry work, take 
up substantial quantities of this grade. Deliveries 
of heavy cast iron scrap are on rather better lines, 
and an active business in large pieces and furnace 
sizes of this material continues in all districts. 
There are also many inquiries for cast iron machinery 
scrap of good quality. The demand for wrought 
iron scrap has not diminished. Supplies, which are 
not too plentiful, are regularly absorbed. 


Ministry of Supply Orders 

The Ministry of Supply has made the 
Control of Iron and Steel (No. 42) Order, 1945 
which came into force on July 12th. This Order 
increases the price of wire nails, the thinner sizes 
of heavy plates, certain types of forging ingots and 
forgings and wire ropes. It also provides for an 
increase in the merchants’ cutting margin on heavy 
steel bars and sections, and reduces the price of 
cemented hard metal finished tool tips ... The 
Minister of Supply has also made the Control of 
Chrome, Magnesite, and Wolfram (No. 4) (Revoca- 
tion) Order, 1945, revoking the Control of Chrome, 
Magnesite, and Wolfram Orders, Nos. 1, 2, and 3, 
by which the disposal and acquisition of chromium, 
chromium compounds, magnesite, wolfram, and 
certain basic or neutral refractory materials were 
made subject to licence. The new Order removes 
all existing restrictions on sales and purchases of 
these materials in the United Kingdom. Imports 
will remain for the present subject to the import 
licence procedure. Inquiries in regard to wolfram 
should be addressed to the Adviser on Wolfram, 
Iron and Steel Control, Steel House, Tothill Street, 
S.W.1, and in regard to the other materials to the 
Chrome Ore, Magnesite, and Wolfram Control, 





Broadway Court, Broadway, Westminster, S.W.1. 








THE ENGINEER 


JULY 13, 1945 





a 





Notes and 





Rail and Road 


AmeERIcAN O1L-ELEctrIc LocomoTives.—Three 
new 4000 H.P. oil-electric locomotives were recently 
delivered to the Alton Railroad for passenger 
service between Chicago and St. Louis. They were 
built by the electromotive divirion of General 
Motors, and will enable the Alton Railroad to 
provide oil-electric power to all its principal trains 
between Chicago and St. Louis. 


Sm Wri1am Sranrer.—In recognition of his 
outstanding contributions to the art and practice of 
mechanical science, Sir William Arthur Stanier, 
M.I. Mech. E., M.I. Loco. E., adviser to the L.M.S. 
Railway on mechanical engineering, has been 
elected an honorary member of the American Society 
of Mechanical Engineers. Sir William was elected 
a Fellow of the Royal Society in 1944, and is only 
the second locomotive engineer to be so elected ; 
the first was Robert Stephenson. 


New Station FoR BLOEMFONTEIN.—Bloemfon- 
tein is to get a new station, according to assurances 
given by the Minister of Transport. The Mayor 
stated at a recent City Council meeting that the 
Minister had promised that the building would be 
such as to conform to the railway and traffic require- 
ments for at least the next fifty to sixty years. The 
Minister further assured a Council deputation that 
the Government policy of extending the railway 
workshops at Bloemfontein would be carried into 
effect. 


Air and Water 


A Duntop War Exuisition.—The war exhibi- 
tion arranged by the Dunlop Rubber Company, Ltd., 
which was opened at the British Empire Society on 
Monday, July 2nd, is of interest to engineers. Most 
of the equipment shown was specially designed for 
R.A.F. use, and this includes the anti-icing system, 
in which an anti-freezing mixture is distributed on 
to the iced surfaces through permeable coverings 
made of Monel and Nylon gauze. A range of air- 
craft landing wheels is on view, which includes the 
giant “‘ Stirling ” landing wheel and the very small 
wheel used on the “ Spitfire.” In addition to 
dinghies, of which some 100,000 were provided, 
thousands of barrage balloons were constructed, 
some of which were sent to America. Special 
balloons with slow-burning fuses for dropping 
leaflets over Germany, are illustrated. For lifting 
four-engined bombers which had crashed on a 
runway, pneumatic bags in three tiers, with the aid 
of a few gas cylinders, raised the wings of the 
bomber 4ft. in eight minutes, compared with eight 
hours which was sometimes required when only 
hydraulic jacks were available. Another use for 
these pneumatic bags was for refloating the con- 
crete pontoons supporting the floating road bridges 
of the Mulberry harbours. If these pontoons were 
damaged and water entered the compartments, 
pneumatic bags were inserted and inflated. This 
action drove out the water and refloated the 
pontoon, which then was able to resume its work 
until it was replaced. Another device of unusual 
interest is the Admiralty pneumatic wave con- 
troller, which gave considerable information in the 
damping of waves, and was used in some landing 
operations. The controller consists of a circular 
concrete keel, 8ft. in diameter and 200ft. long, to 
which four 7000 cubic feet air chambers, one within 
the other, formed of flexible rubber material, are 
attached. The controllers are anchored broadside 
on to the incoming waves. When a wave reaches 
the controller, which is 25ft. from keel to top, it 
bends over the first covering enclosing 1 Ib. pressure, 
then the second with 2lb., the third with 3 lb., 
and finally the innermost fourth chamber, with a 
pressure of 4lb. The increasing resistance thus 
provided, along with the pendulum action of the 
keel, is, it is stated, sufficient to reduce a 6ft. high 
wave to a height of lft. 


Miscellanea 


CHroMe ORE Controt.—The Minister of 
Supply has agreed to the release of Mr. W. T. 
Vizar Harmer from his post of Controller of Chrome 
Ore, Magnesite, and Wolfram. He will continue 
to act as Adviser to the Ministry. In future, 
matters relating to the production and distribution 
of fire-clay and silica refractories will be dealt with 
by the Raw Materials Department of the Ministry 
(R.M.1.A.), Shell-Mex House, W.C.2. The remain- 
ing activities of the Control will be carried out by 
the Chrome Ore, Magnesite, and Wolfram Section 
of the Raw Materials Department, Ministry of 


Memoranda 


Supply, Broadway Court, Westminster, 8.W.1, o 
which Mr. H. Halliday has been appointed Director 
on a part-time basis. 


COPPER AND Z1nc.—The Combined Raw Materials 
Board has now agreed allocations of copper for the 
third quarter of 1945 to the following European 
countries :—Holland, Denmark, France, Italy, 
Switzerland, Sweden, and Spain. An allocation has 
also been made to U.N.R.R.A. Zinc is no longer 
subject to Combined Raw Materials Board alloca- 
tion and purchasing countries are free to obtain 
supplies from any source. 


Diamond Toots.—The Ministry of Supply has 
released Mr. R. L. Prain from his appointment as 
Controller of Diamond Tools, and the Control has 
now been terminated. Any inquiries in connection 
with diamond tools should in future be addressed 
to the Raw Materials Department (R.M. 1.A.), 
Shell-Mex House, Strand, W.C.2. Mr. Prain will 
continue to act as Controller of Diamond Dies and 
as Controller of Quartz Crystals. 


Boits anp Nuts.—The Minister of Supply has 
made the Control of Bolts and Nuts, &c. (No. 8) 
Order, 1945, which came into force on July 12th. 
The Order revokes all previous Control of Bolts, 
Nuts, &c., Orders, and removes all restrictions on 
the acquisition and disposal of bolts, nuts, screws, 
screw studs, washers, and rivets. The maximum 
price provisions of the revoked Orders are remade 
in consolidated form. Copies of the Order may be 
obtained from H.M. Stationery Office, price 2d. 


DEVELOPMENT aT DuRBAN.—A commencement 
has been made on the reclamation of land in the 
Durban Bay area. This is part of a great develop- 
ment scheme planned some time ago, which includes 
the transfer of the Durban Railway workshops to a 
site at the head of the bay. The work is being done 
by the contractors who carried out the reclamation 
of the foreshore at Cape Town, and some of their 
vessels and equipment have now been made avail- 
able for a start to be made on the pumping at 
Durban. 


THe Late Mr. J. D. Linpsay.—We regret to 
learn of the death on July 5th, following an opera- 
tion, of Mr. James Douglas Lindsay, of Newcastle- 
on-Tyne, at the age of sixty-six. Mr. Lindsay had 
represented Bruce Peebles and Co., Ltd., of Edin- 
burgh, as their agent in the North-Eastern area 
since 1912, assisted for the last 124 years by Mr. 
Peter Burns. Mr. Lindsay had also represented 
Switchgear and Cowans, Ltd., Manchester, for a 
long period. In the mining machinery sphere he 
represented Walker Brothers, of Wigan, Lancashire, 
and Wilson Forge, Bishop Auckland. He traded 
under the title of Lindsay and Ward, 90, Pilgrim 
Street, Newcastle-on-Tyne. 


THe Late Proressor HENRY PayNE.—News 
has lately reached this country of the death in 
Australia on March 28th of Professor Henry Payne. 
Henry Payne, who was born in Calcutta in 1871, 
was educated at the Modern School, Bedford, and 
at the City and Guilds Technical College, Finsbury. 
Prior to 1898 he held several industrial positions, 
and in that year he took up his first teaching post 
at University College, London, where he was 
appointed to the lectureship in engineering and 
applied mathematics. In 1903, he was appointed 
to the newly created Corporation Chair of Engineer- 
ing in the South African College, Cape Town, and 
with characteristic energy soon built up a school 
and organised diploma courses in civil, mechanical, 
and electrical engineering. In 1910, he became 
Professor of Engineering and Dean of the Faculty 
of Engineering in the University of Melbourne, and 
upon his retirement in 1932 the Council elected him 
Emeritus Professor. Professor Payne was a member 
of the Institution of Mechanical Engineers. 


Personal and Business 


Mr. F, GRAINGER has resigned from the board of 
Titanine, Ltd. 

Sr Curve L. BAuttev has been appointed deputy 
chairman of the Dunlop Rubber Company, Ltd. 

Mr. GERARD YOUNG has been appointed a director 
of the A.B.C. Coupler and Engineering Company, 
Ltd. 

Str Wriiiam Stanter, F.R.S., has joined the 
board of H. W. Kearns and Co., Ltd., Broadheath, 
Manchester. 

Mr. W. A. TookeEy, M. Inst. C.E., M.I. Mech. E., 
M.I1.A.E., on his release after four years’ service as 
I.C. Engine Planning Officer (Director, R.E.9), of 


LL 
of Supply, is resuming his consulting practice ay 
from July 31st, at 83, Cumberland Road, Bromley 
Kent. , 

Mr. Maurice A. FIENNES has been appointed 
managing director of Davy and United Engineering 


.| Company, Ltd. 


Mr. A. E. Peace AND Mr. C. W. Bia@ have been 
appointed directors of Ley’s Malleable Castings 
Company, Ltd. : 

Dr. E. W. Smitu has been re-elected President 
of the Institute of Fuel. Mr. J. F, Ronca has been 
elected honorary secretary. 

Mr. W. F. Howarth, of the crusher department 
of Hadfields, Ltd., has retired after fifty-three years’ 
service with the company. ‘ 

Mr. R. A. BLAKEBOROUGH, managing director of 
J. Blakeborough and Sons, Ltd., has been appointed 
chairman of the company. 

Mr. ARCHIBALD THoMsoN has been appointed 
engineer to the Clyde Navigation Trust in succession 
to the late Mr. J. MacFadzean. e 

Mr. D. B. Hosgason, M.I. Mech. E., M.I.E.E., 
has been appointed assistant managing director of 
the Brush Electrical Engineering Company, Ltd. 

MaRSHALL, Sons anp Co., Ltd., announce the 
appointment of Mr. George Bryden as joint manag. 
ing director, in succession to Mr. Mark Burton, who 
has retired. 

Tue Brusu EvecrricaL ENGINEERING Company, 
Ltd., of Loughborough, announces that it has 


acquired Oil Engines (Coventry), Ltd., from 
Lagonda, Ltd. 
LicHTALLOys, Ltd., announces that Mr. J. ¢. 


Colquhoun has been elected chairman in succession 
to the late Mr. W. H. Grieve. Mr. W. S. Knight has 
been appointed managing director. 

Mr. E. J. HUNTER, general manager of the dry 
docks department, and Mr. J. Gilchrist, engineering 
director of Barclay, Curle and Co., Ltd., have been 
appointed directors of Swan, Hunter and Wigham 
Richardson, Ltd. 

STOTHERT AND Pirr, Ltd., announce that Sir 
Llewellyn T. G. Soulsby has been appointed deputy 
chairman of the company, in place of Mr. E. 8. 
Franklin, who will remain a director. Mr. Joseph 
Gourlay has been elected a director of Stothert and 
Pitt, Ltd., and of Torrance and Sons, Ltd. 

Mr. A. W. Dantets, M.I. Mech. E., has been 
released at his own request as from July Ist from 
his wartime appointment as Assistant Director of 
Weapons Production in the Ministry of Supply. He 
is joining B.V.C. and Engineering Company, Ltd., 
and in association with Mr. Seymour Booth and 
Mr. A. T. Shaw, will be concerned with the develop- 
ment of the company’s activities in the industrial 
field. 

Gurest, KEEN AND NETTLEFOLDS, Ltd.. have 
reorganised their London office, separating the 
responsibility for administration and sales. The 
Hon. Richard Lyttelton is in charge of administra- 
tion. Mr. Clyde C. Parson has been appointed sales 
manager for the London area for the products of 
the various works, and will be assisted by Mr. P. E. 
Parson in charge of home sales, and Mr. J. 8. Logan 
export sales. 

THE Lonpon Power Company, Ltd., announces 
that consequent upon the death of Mr. W. A. 
Pearman, Sir Leonard Pearce, the engineer- 
in-chief, will, for the time being, undertake the 
managerial duties of the company, and has become 
the chief executive officer. Mr. Bernard Higgins, 
formerly assistant secretary, has been appointed 
secretary, and Miss Janet E. Hocking has been 
appointed assistant secretary of the company. 








Forthcoming Engagements 


Secretaries of Instituti , &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TImE and PLACE at which 
the meeting is to be held should be clearly stated, 


Institute of Export 
Monday, July 16th.—Royal Empire Society, Northum- 
berland Avenue, .2. “ Anglo-Iri Trade 
Relations,” A. J. Broughton. 1.15 p.m. 
Institution of Locomotive Engineers 
To-day, July 13th.—Connaught Rooms, Great Queen 
Street, Kingsway, W.C.2. Luncheon. 12.15 p.m. 
Institution of Mining and Metallurgy 
Thursday, July 19th.—Geological Society, Burlington 
House, W.1. “Scraping Practice at the Mines of 
the Tharsis Sulphur and Copper Company, Spain,”’ 
N. P. Rutherford and D. A. Clark, and ‘“‘A Note 
for Ventilation and 
velopment,” J. W. 





o Saeiets 
’ 








on the Use of Concrete Pipin; 
Drainage in Main Haulage 











Directorate of Royal Engineer Equipment, Ministry 


Cairns. 5.30 p.m, 
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A Seven-Day Journal 


Iron and Steel Institute 


Ar a luncheon of the Iron and Steel Institute 
at the Connaught Rooms, London, on Thursday, 
July 12th—the first such function the Institute 
has held since 1940—the toast of “The Iron 
and Steel Institute and Industries” was pro- 

ed by Mr. G. Spencer Summers, Secretary 
to the Department of Overseas Trade. After 
referring to the many ways in which his 
Department could be of assistance to the iron 
and steel industries in relation to export trade, 
he expressed the desire of the Government that 
the industry should give it the benefit of its 
own knowledge and of the facts of what it was 
doing and planning to do. As a nation, we 
were too much inclined to depreciate ourselves. 
The war had, he hoped, shown other nations 
that we were in the forefront as engineers, 
scientists, and manufacturers. The iron and 
steel industries had greatly increased output 
during the war, despite the use of strange raw 
materials and the employment of plants for 
purposes for which they had not been designed. 
They had found means of overcoming diffi- 
culties, such as the shortage of tungsten. After 
the war he hoped the emphasis would be laid 
more particularly on reduction of cost rather 
than upon selling organisations. In reply, 
Mr. Arthur Dorman, who also proposed the 
toast of “The Guests,” referred to the diffi- 
culty of maintaining plants during the war, and 
the need to take that work in hand. The 
industry, he said, was determined to embark 
upon new schemes which would cost millions 
of pounds, and would increase output above even 
the wartime record of nearly 14,000,000 tons of 
ingots in one year. In reference to the price of 
steel, he hoped the coal trade would produce 
coal at a cost which would permit the steel 
industry to compete in world markets. Lord 
Greenwood of Holbourne replied on behalf of 
the guests. 


New Cunard White Star Cargo and 
Passenger Liners 


In the recently published report of the 
directors of Cunard White Star, Ltd., and in 
the notes by the chairman, Sir Percy Bates, 
accompanying the accounts, particulars are 
given of ships in wartime service and new con- 
struction. The company entered the war 
owning eighteen passenger ships of 434,689 gross 
tons, and during the war period the “‘ Queen 
Elizabeth,” a liner of 83,673 gross tons, was 
brought into service. At VE-day the company 
had the following ships in service :—“‘ Queen 
Elizabeth,” ‘Queen Mary,” ‘ Aquitania,” 
“Mauretania,” ‘“‘ Britannic,” ‘‘ Franconia,” 
“Scythia,” “Samaria,” and “‘ Ascania,” total- 
ling 345,921 gross tons. The company has 
arranged, or is arranging, for the construction 
of the following new cargo and passenger liners : 
—Two with Sir James Laing and Sons, Ltd. ; 
simple cargo liners, two combined passenger 
and cargo liners, carrying perhaps 250 passen- 
gers, with John Brown and Co., Ltd., and 
Harland and Wolff, Ltd.; and one passenger 
liner of the ‘‘ Mauretania’ type, 35,739 gross 
tons, but slightly smaller, with John Brown 
and Co., Ltd. Together, these new commit- 
ments total approximately 76,000 gross tons. 


The Future of the Rocket Weapon 


SPEAKING on the occasion of a luncheon given 
by the Hawker Siddeley Aircraft Company, 
Ltd., in London on Thursday, July 12th, Lord 
Brabazon of Tara, Chairman of the Brabazon 
Committee on Post-War Civil Aircraft, holder 
of No. 1 pilot’s licence, and a former Minister of 
Aircraft Production, said that on the day that 
the V2 rocket was launched every other form of 
war weapon was rendered obsolete. He ex- 
pressed the hope that this important fact would 
be rammed into the minds of everyone in this 
country. As he saw it, there were only two 
alternatives, either to suppress the rocket or 
to lead the world in the technique of its develop- 
ment. It was highly important, he thought, 





that Britain should not be driven into a fools’ 
paradise of complacency as to what was to 
happen in the future. At the present time one 
was asked to rely on the State instead of one’s 
own strong right arm, and in this connection it 
was wise to recall past events. In the early days 
of aeronautical science, neither the War Office 
nor the Admiralty fully appreciated the import- 
ance of aircraft as future weapons. On the 
oceasion of the Schneider Cup Competition, 
financial aid was refused by the State, and it 
was owing to the generosity of Lady Houston 
that Britain was able to compete for and to 
win that trophy, which, it must be remembered, 
was of the highest importance for the future 
development of fighter aircraft. These examples, 
Lord Brabazon said, were quoted to show that 
not all wisdom and foresight rested with the 
State. At the same luncheon Mr. T. O. M. 
Sopwith pointed out that all the aircraft with 
which we began the war, such as the “ Hurri- 
cane,” ‘‘ Spitfire,” ‘‘ Blenheim,” and ‘“‘Welling- 
ton,” were designed and produced as the result 
of private ventures. It was clear that the 
existence of a competitive and healthy aircraft 
industry was needed if we were to keep the 
lead in military and civil aircraft. 


Lancashire Power Station Developments 


Goop progress has, we learn, been made with 
two Lancashire power station schemes, which 
form part of the £90,000,000 plan of the Central 
Electricity Board for increasing the amount of 
electrical generating plant throughout the 
country. At the Kearsley power station of the 
Lancashire Electric Power Company work is 
already well advanced on the first of two new 
turbo-alternator sets, and progress is being 
made with the second set. Each of these units 
will have a designed output of 51,600 kW, and 
will take steam from four water-tube boilers, 
each having an output of about 173,000 lb. of 
steam per hour. Each set will have a cooling 
tower which will be designed to deal with 
2,820,000 gallons of water per hour, for which 
foundations have already been prepared. The 
cost of this new plant, together with the exten- 
sions to the power station, will, it is expected, 
amount to round about £4,000,000. Another 
Lancashire power station at which extensions 
are being made is the Back o’ th’ Bank gene- 
rating station at Bolton. Work is now pro- 
ceeding on the completion of a 31,250-kW turbo- 
alternator set, which will be supplied with steam 
from a single boiler, having a designed output 
of *180,000 lb. per hour. In connection with 
the installation of this new generating plant, a 
300ft. high cooling tower is now being erected, 
which will have a capacity for dealing with 
3,000,000 gallons of water per hour. 


Training of Technical Teachers 


THE Ministry of Education recently an- 
anounced, that an emergency training scheme 
for technical and craft teachers for full-time 
service in senior technical institutions and 
secondary technical schools is to be set up. 
One centre will soon be established, in which 
the following types of training will be pro- 
vided :—First, full-time courses of about one 
year for those who, in addition to lacking any 
previous teaching experience, need to freshen 
or extend their: knowledge of technical subjects, 
and, secondly, full-time courses of about six 
months for those whose technical knowledge is 
adequate, but who need to acquire teaching 
technique. Other centres will be set up as the 
demand requires. Admission to these courses 
will be limited at first to suitable men and 
women actually released from the Forces or 
from other forms of national service. No tuition 
fees will be charged and the students will be 
eligible for maintenance allowances which will 
vary according to the students’ obligations and 
resources. Instructions will be issued shortly 
through Service channels regarding applica- 
tions from men and women still serving in the 
Forces. Candidates wishing to be considered 
for training under these arrangements should 





write for a form of application to the Ministry 
of Education, 18, Lennox Gardens, London, 
S.W.1, marking the envelope “R.E. (Tech- 
nical)’. Those whose qualifications and experi- 
ence suggest that they are suitable for training 
will be interviewed by a board consisting of 
persons with special knowledge of technical 
education and industrial and commercial 
requirements, 


Coal and the Steel Industry 


In his chairman’s address at the annual 
general meeting of the Whitehead Iron and 
Steel Company, Ltd., held at Newport, Mon- 
mouthshire, Mr. G. H. Latham dealt with the 
devastating effect of the ever-increasing price 
of coal on the steel trade. During recent years 
the steel trade had, he said, been a much- 
maligned industry. It had been frequently 
accused of inefficiency and of selling prices 
being too high. In particular, unfair compari- 
sons had been made between our selling prices 
and those of steel products manufactured in 
other countries, notably America. It was well 
known that we had to use approximately 2 tons 
of coal to make 1 ton of steel, so that every 
shilling advance in the price of coal increased 
the price of steel by 2s. per ton and even more, 
when the finishing processes were taken into 
account. The industry consumed approxi- 
mately 25,000,000 tons of coal per annum, so 
that each shilling advance in the price of coal 
meant an extra burden on the steel trade of 
£1,250,000 per annum. As the price of coal had 
advanced approximately 20s. per ton over the 
pre-war level, it followed that the consequent 
burden to the steel industry was no less than 
£25,000,000 per annum. On the other hand, 
the price of coal delivered at the steelworks in 
America was approximately 20s. per ton, as 
compared with our price of practically 40s. 
per ton. That item alone therefore at the 
present time accounted for £2 advantage to our 
American friends in the cost of making a ton 
of steel. 


New British Overseas Airways Services 


On Sunday, July 15th, British Overseas 
Airways began to speed up its record “‘ Lan- 
castrian ” service to Australia, to reach Sydney 
in 63 hours by shortening the scheduled time by 
9 hours. This 12,000-mile service, which was 
begun on May 3lst,'to serve the needs of the 
war in the Far East, is not only the fastest but 
the longest air route in the world. It calls at 
Lydda in Palestine, and Karachi, where crews 
of Quantas Airways (the British Overseas Air- 
ways Corporation Australian associate com- 
pany) take over and fly the aircraft to Sydney. 
Beginning this week, the number of flights is 
to be increased from one to two a week in each 
direction. On Monday last, July 16th, the 
B.O.A.C. opened a new fast service to India 
with “York” aircraft, which will reach 
Karachi in 31 hours as against 33 hours by the 
already existing flying-boat and landplane 
services. With these additions, the Corpora- 
tion will fly over 150 services a week throughout 
the world. Of these, 74 a week arrive and 
depart from the main landplane base in this 
country at Hurn, near Bournemouth, and from 
Poole Harbour, a few miles away. From these 
two bases services operate to West Africa, 
Egypt, India, Australia, and the United States. 
From Hurn there are now fourteen landplane 
services a week in each direction to Egypt and 
three services a week to India. Hurn is also 
the base for the new “‘ Lancastrian ” service to 
Australia, and for the twice-weekly service to 
West Africa and the routes to Lisbon and 
Madrid. From Poole there are six flying-boats 
a week to India, via Egypt, and four to Balti- 
more, U.S.A. In addition to these routes, the 
B.O.A.C. is operating a daily service between 
Prestwick, Scotland, and Montreal, Canada, in 
each direction. From Cairo the Corporation 
runs services to East and South Africa, India, 
Turkey, Persia, Abyssinia, Aden, and the 
Persian Gulf. 
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An Engineer Looks at Brazil 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. III—(Continued from page 25, July 13th) 


from the grave disadvantage of very high 
back water in flood time in the long narrow 
—— important development of great|canyons formed by each fall. Thus, for 

interest to engineers, ably reviewed by | example, the fall of Guayra suffers a reduction 
Billings,* has been the large-scale exploita- | from 380ft. to 263ft.; the famous Iguassu fall 
tion of hydro-electric power resources in| from 230ft. to 125ft.; and the Paulo Affonso 
recent years carried out by the Brazilian! from 262ft. to 170ft. The Guayra fall is the 


HyprR0o-ELEotric PowrER 





serteeteeree Raliways 


Rasgao 
>& Ae 
. —-—--— Transmission Lines 


Parnahyba~ a. 3 
a 7, 


=— ra , 
atl R. Tete 


-_* ha, 


~ -——~ fe 
fr \o ie <—— 


SAO PAULO 







R. Pinheiros 


{ Guarapiranga 


Reservoir 


aphiiat® N 






po 
\ NN 1 


ha yw) Ns 





a VD < 
i yw 
ie att 
w ww 
mu 











al 


“THE ENGINEER™ 


FiG. 6—-SERRA DO CUBATAO HYDRO-ELECTRIC DEVELOPMENT 


Light, Traction, and Power Company, Ltd.|largest in the world, situated at the inter- 
This concern has invested large sums in the} section of the Paraguayan border with the 
public services of Rio de Janeiro, Sao Paulo,| Parana River. As a result of this high back- 
Santos, and the district ; it operates hydro-| water many falls become mere rapids in 


es 
——————— 


because of the remote site and of the serious 
loss in head due to high backwater ; it js 
significant that the nearby town and railway 
shops derive their power from a steam 
station operated on wood fuel. 

It is on. the east coast of the country 
between latitudes 20 deg. and 25 deg. south, 
where vast potential water power abounds 
capable of economic development. The 
existence of such cities as Rio de Janeiro and 
Sao Paulo provides for the necessary load to 
justify this exploitation on a very large scale, 
and a great deal has already been under. 
taken ; the climate is cool and healthy, and 
the cost of alternative fuels is relatively high. 
In fact, there are few regions in the world 
where conditions are so favourable for hydro. 
electric schemes. 

An extremely — interesting geological 
feature, known as the Serra do Mar, provides 
the engineer with an excellent basis on which 
to plan his projects; a series of faults has 
formed the edge of a great plateau, lying 
about 2500ft. above sea level in a pre. 
Cambrian formation from which all over. 
lying strata have disappeared. Moreover, the 
rocks forming the edge of this plateau have 
decomposed sufficiently to provide imperme- 
able soil in the form of sand and clay. In 
remote geological ages the level plain rose 
slowly and broke along faults running parallel 
to the coast ; this rise caused a tilting of the 
land towards the interior, with the result 
that most of the rivers flow away from the 
coast inland. In the upper courses of these 
rivers the slope is very gradual, averaging 
1 in 3000; there is a very heavy rainfall on 
the plateau, averaging 190in. per annum, in 
the region of the remarkable Serra do 
Cubatao plant. Rainfall attains 270in. in 
wet years, and it has been known for the 
monthly rainfall to rise to 52in.; the 
maximum observed in one day has been I 4in. 
In a storm of exceptional severity 7}in. of 
rain have fallen in 1 h. 20 min. 

“The basic idea governing the planning of 





electric installations of 540,000 H.P. maxi-iflood time. The normal flow of the Parana 


the Serra do Cubataéo scheme is remarkably 











FiG. 7—2340 H.P. ELECTRIC LOCOMOTIVE—PAULISTA RAILWAY 








mum capacity, as well as many other public 
services. 

Brazil is blessed with many large water- 
falls, but unfortunately most. of them suffer 





6 “* Water Power in Brazil, with Specia] Reference to 
the Sao Paulo Development,” by A. W. K. Billings, 
M. Inst. C.E. (Supplement to Journal, Inst. C.E. for, 
October, 1936.) 





River over the Guayra fall is 400,000 cusecs, 
twice that of Niagara; in flood season the 
flow increases to 2,700,000 cusecs, the fall 
then suffering a reduction of 117ft. Potential 
power obtainable from this one source alone 
has been estimated at from 12 to 20 million 





horsepower, but it will probably never be 
developed on a commercial scale, both 


simple. It consists of building dams to form 
reservoirs which can be interconnected, the 
water being brought to the edge of the plateau 
and thence to the power-house at its foot 
through pipe lines, Reference to the sketch 
map (Fig. 6) shows that the first large reser- 
voir is the Rio Grande; this provides flow 
adequate for the generation of 246,000 H.P. 





<a 2 4 . 2 2 6a 





Jus 


‘ay 


~—Ww ww t+ @ 


ES a ee ae ae ae 








Juty 20, 1945 


THE ENGINEER 


43 








—— 


at 60 per cent. load factor. The Guara- 
piranza provides a further 140,000 H.P., this 
flow being obtained by pumping the water 
through a height of from 25ft. to 85ft. into 
the main reservoir. Additional supply up to 
a maximum of 550,000 H.P. is obtained by 
pumping the flow of the Tieté River up the 
rectified channel of the Pinheiros River 
through one step of 15ft. and another whicb 
varies from 25ft. to 85ft., into the Rio Grande 
reservoir. Billings states that each mile of 
ocean front along the plateau will provide 
adequate water for generating 10,000 H.P., 
and he has estimated that this will probably 
take care of the load for the next twenty or 
thirty years. More than 10,000 cubic yards 
of earthwork were involved in the con- 
struction of the Rio Grande reservoir and 
about 15,000,000 cubic yards in the rectifica- 
tion of the Piuheiros River. 

One of the most interesting features of this 
great scheme is the pipe line; the average 
gradient is 524 per cent. and the maximum 
gradient 864 per cent. Concrete anchor 
blocks of exceptional size have been 
employed, varying in weight from 1000 to 
3200 tons each ; in operation, the pipes have 
been subjected to the usual heavy service 
conditions and also to many special tests in 
which heavy surges were intentionally pro- 
duced and recorded, all with very successful 
results. 

Pelton wheels of the horizontal double- 
overhung type are installed in the power 
plant ; they are fitted with single jets and 
operate at a normal speed of 360 r.p.m. The 
rotating parts of the largest unit are claimed 
to be the heaviest in existence, weighing 203 
tons; the velocity of the jet is about 380ft. 
per second at rated load. When the discharge 
is 9 cubic metres per second the output is 





70,000 H.P. with an efficiency of 86 per cent. 


steel core; maximum and average spans on 
this line are 4970ft. and 1575ft. respectively, 
reputed to be of exceptional length. 

A contrast to the high-head Serra do 
Cubatao scheme is provided by the Ilha dos 
Pombos plant on the Parahyba River, 90 
miles north-east of Rio de Janeiro; this is a 
typical “run of river” installation without 

















seasons may occur with rainy seasons in 
between. Thus all calculations of available 
power must take into account these dry periods. 

The company is contributing materially 
to the science of hydro-electric engineering 
by obtaining accurate data of ocean tempera- 
tures recorded by means of thermographs 
installed in liners plying between New York — 
and Buenos Aires; it is hoped that the 
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FiG. 9—PROFILE OF OESTE DE MINAS RAILWAY 


minimum of 7000 to a maximum of 2,000,000 
cusecs ; useful flow, up to 22,000 cusecs, is 
diverted by a low dam into a dredged channel 
14 miles long and returned in a fall of 115ft. 
to the river at the foot of a rapid. This plant 
has a total capacity of 228,000 H.P., one of 
its most striking features being the three auto- 
matic sector gates of reinforced concrete, the 
largest of their type; each is 147ft. long, 
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FiG. 8-METRE GAUGE 600 H.P. ELECTRIC 


Electrical lay-out and switchgear have 
been fully described by Couzens.? The 
maximum voltage used in the Sao Paulo 
system is 88 kV, with a frequency of 60 cycles, 
whereas that in the Rio system is 132 kV, 
with a frequency of 50 cycles. A copper con- 
ductor is employed for the 88-kV line, the 
132-kV line being an aluminium cable with a 

7 R. W. H. Couzens, ‘The Serra Hydro-Electric 
Development, Sao Paulo, Brazil,”’ Journal of Inst. E.E., 
Vol. 68, page 1291. 








LOCOMOTIVE—OESTE DE MINAS RAILWAY 


35ft. in radius, and weighs 2200 tons. Water 
level is raised 24ft. over the sill and pool level 
can be regulated to within less than an inch. 

In the development of these abundant 
hydro-electric power resources some extremely 
valuable data have been collected in relation 
to river flow and rainfall, which appear to be 
more under, the influence of the solar cycle 
than in other parts of the world. It is found 
that every ten or eleven ‘years, at about the 





period of sunspot minimum, two or three dry 


records so obtained will be very helpful in 
predicting the sunspot minimum expected 
about 1955. 

The question of health on works of this 
character is a matter of vital importance in 
the tropics. In Brazil great care has been 
taken by the medical authorities to combat 
malaria and intestinal parasites; malaria 
exists along the coastal plain and in a large 
part of the interior, but it is absent from the 
crest of the Serra and from the adjacent 
plateau. Even in those regions free from 
the disease, however, the importation of 
large numbers of workmen from other dis- 
tricts is apt to cause its appearance unless 
painstaking care is taken to weed out those 
infected with latent malaria. In the Serra 
projects this care was crowned with success, 
achieved by simple means; all camps were 
carefully inspected and the usual draining 
and oiling regulations rigidly enforced. Any 
workman suspected of incipient malaria was 
carefully examined and kept in hospital until 
blood-smear tests under the microscope indi- 
cated that there were no more parasites in 
his system. A high level of health was main- 
tained by the local medical staff, reflecting 
great credit upon their efforts. 

After the present war, according to 
Howard,® Brazil has further extensive plans 
of hydro-electric development. The waters 
of the Séo Francisco River will be harnessed 
by means of a number of dams, thereby 
developing the vast natural resources of this 
valley which covers an area of 260,000 square 
miles ; iron, gold, mica, bauxite, quartz, and 
diamonds are found in profusion in this rich 
district. This river has a total length of 1800 
miles, the greater part of which is navigable ; 
near the city of Itaparica is the Paulo Affonso 
cataract with a head of 265ft.; from this, as 
well as from other falls in the neighbourhood, 
it is hoped to generate about 800,000 H.P. of 
electrical energy. 


RalILway DEVELOPMENT 


All this hydro-electric work is closely 
related to further extension of railway 
electrification, and work is now well 
in hand on the 90-mile section of the 





8 “* Post-War Electrification in South America,” by 
Charles A. Howard, in The Compressed Air Magzine for 
December, 1943, 
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Sorocabana Railway connecting Sao Paulo 
with San Antonio ; this line extends for 1316 
miles, serving the Pocos de Caldes district of 
Southern Brazil, where extensive deposits of 
bauxite and other minerals are mined. It 
is of metre gauge and is double-tracked ; 
existing rails are being replaced by rails of 
heavier section, enabling the track to with- 
stand the load of locomotives weighing 180 
tons, said to be the heaviest electric units 
so far constructed for this narrow gauge. Ten 
of them will be built in the United States. 
Hydro-electric power in abundance is avail- 
able to the Sorocabana Railway, which at 
present burns imported coal and firewood ; 
the latter must now be hauled several miles, 
since all timber within some distance of the 
line has been felled. 

Some fine schemes of railway electrification 
have been carried out in recent years by the 
Metropolitan-Vickers Company, Ltd., and it 
is to be hoped that it will carry out many 
more Brazilian contracts after the war. An 
interesting example is the Paulista Railway, 
where grave fuel difficulties led to the electrifi- 
cation of a length of 27 miles in 1922; it was 
found that after twelve months’ operation the 
total working cost was reduced from 69-92 c. 
to 22-97 c¢. per train-mile—a reduction of 
more than 67 per cent. This successful result 
led to further electrification and a total length 
of 83 miles was completed, on a gauge of 
5ft. 3in. Yet further extension, this time on 
a@ metre gauge, was found to be necessary, 
bringing up the total length of electrified line 
to 128 miles. 

An electric locomotive of exceptional 
power (Fig. 7) operates on the Paulista 
system; it develops 2340 H.P. and has 
averaged 250 miles a day since 1926. Current 
is derived from the Sao Paulo hydro-electric 
scheme’s power station at Sorocaba, at a 
pressure of 88 kV, on a three-phase, 50-cycles 
circuit ; a sub-station at Louveria, equipped 
with three 1900-kV A three-phase transformers 
and three synchronous motors, each driving 
a pair of 750-kW, 1500-volt D.C. generators 
coupled in series, converts the current to 
3000 volts direct supply by overhead con- 
ductors for the locomotives. 

The locomotive illustrated is equipped with 
six motors, each of 390 H.P., mounted on the 
axles of the two trucks carrying the body ; 
it is equipped with Metrovick electro-pneu- 
matic control gear, housed in the body and 
arranged to give six economical working 
speeds, in addition to regenerative braking. 
It is possible to regenerate with ease and 
safety at the maximum permissible speed of 
80 k.p.h. Current regenerated under service 
conditions represents about 13-2 per cent. of 
train power consumption. 

The weight of this unit is 100 tons, with an 
adhesive weight of 87 tons; it is capable of 
hauling a 400-ton train at a speed of 50 m.p.h. 
on the level, at 40 m.p.h. on a gradient of 
1 per cent., and at 39 m.p.h. on a gradient of 
2 per cent. It can negotiate a curve of 
300 m. minimum radius. During trials this 
locomotive accelerated a 550-ton train up a 
2-3 per cent. gradient from rest to a speed of 
40 k.p.h. in 3min. 55sec. Although the 
maximum permissible speed on the Paulista 
Railway, owing to track restrictions, is 
80 k.p.h., the Metrovick locomotive is capable 
of a maximum safe speed of 96 k.p.h. 

The Oeste de Minas Railway electrification, 
also carried out by the Metropolitan-Vickers 
Company, is another example of conversion 
from steam traction due to fuel difficulties. 
The company supplied the entire plant, 
including a complete hydro-electric generating 
station, pipe lines, overhead transmission 


lines, sub-stations, electric locomotives, and | tendency to write too much of theory and too 
Fig. 8 shows | little of practice, too much of intellectual 


overhead power supply line. 


employed, and Fig. 9 shows the heavy 
gradients on this single-track line; the 750- 
volt motors each develop 150 H.P., the motors 
being coupled in pairs across an overhead 
supply line operating on direct current of 
1600 volts. 

Electro-pneumatic control is used, with 
hand-controlled acceleration. Regenerative 
braking can be employed whenever there is 
sufficient traffic on the line to absorb the 
regenerated power. The motors are coupled 
in series-parallel, which, in combination with 
field control, enables four economical speeds 


to be employed in service. The entire 
weight of the locomotive is available for 
adhesion, and it can haul a 122-ton passenger 
train over the electrified section from 
Barra Mansa to Augusto Pestana. A goods 
train weighing 244 tons can be hauled 
by one freight locomotive from Barra 
Mansa to Rio Preto and by two freight 
locomotives from Ponte de Rio Preto to 
Augusto Pestana. 

A view of the hydro-electric generating 
station is shown in Fig. 10 ; this is sited near 


alternators. These supply ourrent at a 
pressure of 6600 volts, three-phase, 50 oycleg 
periodicity; they are driven by direct. 
coupled Pelton wheels, developing 1125 H.P. 
at an operating speed of 750 r.p.m. The net 
head is 213 m., water being obtained from the 
Rio Bananal, a tributary of the Rio Preto ; 
in the power-house there are three step-up 
transformers, raising the generated voltage of 
6600 to a line pressure of 33 kV, in addition to 
@ 20-kVA step-down transformer for lighting 
and auxiliaries. The 33-kV switchgear, in 
addition to automatic circuit breakers, in. 








Fic. 10-CARLOS EULER HYDRO-ELECTRIC STATION 


cludes isolating switches on the roof and 
lightning arresters. 

An interesting feature of the line is the 
section from Ponte de Rio Preto to Augusto 
Pestana; here there is a gradient of 3 per 
cent. and 70 per cent. of this length consists 
of curves. Some of the latter have a radius 
of only 90 m., yet two electric locomotives 
under the control of one driver can haul trains 
of more than 300 tons weight ; the previous 
maximum was 90 tons for the heaviest trains 
hauled by steam locomotives. 





Carlos Euler and houses three 800-kVA 


(To be continued) 








Tse most striking fact emerging from a 
recent survey of joint consultation in 
England is the great variety of forms which 
it takes. The name is applied to all the com- 
mittees and councils which have been set up 
in industry and commerce to discuss those 
activities which are affected by the relation- 
ships between owner and manager on the 
one hand, and worker on the other. 
Consultation is defined by the dictionary 
as ‘the exchange of ideas between two or 
more people.”’ If this definition is applied to 
consultation in industry, it means that, in 
general, the different forms that joint con- 
sultation takes can be ignored and, in 
particular, it means that the distinction that 
is usually made between consultation and 
negotiation can be disregarded. The dis- 
tinction has never been anything but arti- 
ficial, and the artificiality has, for the most 
part, been manufactured to impose arbitrary 
limitations on, the scope of discussions. 

The danger in writing about the principles 
which underlie an accepted practice is the 





the metre-gauge 600 H.P. electric locomotive| abstractions, and too little of concrete 





An Approach to Joint Consultation 


By A. K. RICE 


reality. First, then, an actual example 
of joint consultation at work. The factory 
was an engineering factory in an industrial 
setting. The workers were paid on time 
rates, piecework rates, and lieu rates— 
the last was a bonus, paid to those ancillary 
workers who worked with pieceworkers and 
who therefore had to keep pace with them, 
but whose tasks could not be measured in any 
way that would give them an individual 
piecework rate. The lieu rate was 20 per 
cent. of the basic rate. Award No. 326 of the 
National Arbitration Tribunal raised the 
timeworkers’ and the pieceworkers’ earnings 
but left the lieu rate workers where they were. 
The workers’ representatives of the joint 
consultative body asked for a meeting with 
the management and submitted an agenda 
consisting of five demands, four of which had 
previously been turned down by the manage- 
ment; the fifth was a demand for a lieu rate 
of 40 per cent.—double the old lieu rate. The 
management went into a huddle, agreed that 
since the lieu rate was now in some cases less 
than the timeworkers’ bonus, it would have 
to be increased, but that 40 per cent. was 
unthinkable ; they decided to offer 25 per 
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cent., to be prepared to go to a limit of 30 per 
eent., and hoped to get away with 27} per 
cent. The workers’ representatives mean- 
while had been into a huddle and had decided 
to press for 40 per cent., but to be prepared 
to come down quite quickly to 35 per cent. 
and to accept 30 per cent. if driven to it. 

The meeting followed the course of most 

such meetings. It took an hour to dispose 
of the first four items, to each of which the 
management said “No” as before; at the 
end of three hours the management were 
offering a lieu rate of 274 per cent. and the 
workers were demanding 324 per cent.; the 
arguments became heated and personal and 
the chairman adjourned the meeting. Both 
sides claimed that they would have to seek 
further authority and the management 
refused a request from the workers’ repre- 
sentatives that they be allowed to hold 
meetings in the shops to report the results of 
the negotiations. Thereafter work slowed 
down all over the factory as information was 
passed round and tempers ran high as the 
information became distorted. The manage- 
ment postponed the second meeting for as 
long as possible, so that when it was finally 
called both management and workers 
approached it defensively and neither side 
was prepared to make the obvious move and 
suggest 30 per cent., the management fearing 
that this would be taken as a sign of weakness, 
and the workers hoping for just such an 
admission. 

What are the reasons for such attitudes ? 
The attitudes that cause men to exaggerate 
their claims in the hope that it will help them 
to get what they really want; that cause 
them to understate their offers so that they 
can put them up; that cause them to intro- 
duce irrelevant demands to obscure their 
real desires; that allow emotions and 
personalities to dominate their discussions. 
Whatever our conclusions, we must beware 
of over-simplifying the problem. We cannot 
lay the blame on any one cause, nor does the 
fault lie with any one class. Aldous Huxley 
wrote :— 


“Any given event, in any part of the 
universe, has, as its determining conditions, 
all previous and contemporary events in all 
parts of the universe,’’* 


and the ‘ determining conditions’ here 
are historical, economic, political, psycho- 
logical, moral and emotional. They have 
their roots in our social and _ political 
history, in the struggle and the bitter- 
ness of our industrial life during the last 
two hundred years. We cannot ignore the 
distrust of each other’s motives that has 
grown in the minds of both employers and 
employees ; nor the ultimate failure of most 
of the forms of joint consultation set up as the 
result of the experience of the first Great 
War. Nor can we ignore the abuses of joint 
consultation which have rightly made both 
employer and employee deeply suspicious— 
on the one hand, its use as a convenient and 
harmless safety valve ; on the other hand, its 
use as a screen for the preservation of out- 
dated custom and the propagation of un- 
popular political theories. Perhaps this 
picture is too gloomy, but it is only by 
examination of the causes of failure that we 
can arrive at the necessary conditions for 
success. The great variety of the forms and 
constitutions of joint consultative bodies, 
and the partial or complete failure of most of 
them, lead to two conclusions: first, that 
without the right attitudes the creation of 
joint consultative machinery is, by itself, 
quite inadequate, however perfect the 
machine ; and second, that it is so much 
cant to talk of the identity of interests 





between employer and employee while their 
behaviour perpetuates the difference between 
them. 

In the past joint consultation has been 
been regarded too frequently as, in the words 
of a national agreement, “‘ the procedure for 
the avoidance of disputes.” It is true that 
the avoidance of disputes is an important 
function of joint consultation, but the atti- 
tude which, by implication, limits joint con- 
sultation to a purely negative function con- 
firms and continues the defensiveness in 
industrial relations which is so much to be 
deplored. 

Little is known, as yet, about the possi- 
bilities of the positive contribution that joint 
consultation can make to our industrial and 
commercial life, but during the war there have 
been formed the Joint Consultative and 
Advisory Committees in an attempt to enlarge 
the scope of joint discussions. Opinions on 
their effectiveness vary, and it is perhaps too 
early to see them in their proper perspective, 
but it should be possible to draw some broad 
conclusions. Their activities can be divided 
into two main groups :— 


(1) Those activities which are concerned 
with production in its technical sense ; 
(2) Those activities which are concerned 
with production as it is affected by the 
behaviour of employees and management. 


The former is concerned with the bottle- 
necks due to short supply, faulty material, 
late deliveries, &c., and the latter with time- 
keeping, absenteeism, and behaviour in 
general. It is a fair judgment to say that 
J.P.C.A.’s have been more successful when 
fulfilling the latter function than when fulfill- 
ing the former, and that what success they 
have had in the former has been due more to 
their value as a means of explaining the 
causes of production troubles rather than to 
their achievements in finding ways of avoid- 
ing them. This is only to be expected. 
Management is not normally so incompetent 
that it can be taught its job in the technical 
sense—that is, in design, materials, methods 
and plans—by employees who can normally 
have at best, a limited knowledge of one, or at 
the most, a few, of the techniques, whereas 
when they are dealing with human behaviour, 
all (except the psychiatrist) have much the 
same experience and knowledge—or lack of 
them—on which to base their judgments. 

It is wrong to give responsibility without 
authority. It can lead only to ineffective- 
ness ; no body can be expected to carry out 
any job effectively unless it has the necessary 
authority to do so. It is equally wrong to 
give authority without responsibility. It 
must lead to irresponsibility. Most people 
can govern the country better than it is being 
governed, and most can plan the campaign 
better than it has been planned—provided 
always that they do not have to govern or to 
fight ; provided always that they can sit in their 
armchairs and say how these things should be 
done without having the responsibility for 
doing them. When a joint consultative body 
is set up as an “ advisory ” council or com- 
mittee, it must be recognised that, in fact, 
it is given authority without responsibility— 


without the responsibility of refuting the 
criticism, satisfying the demand or answering 
the question. Much of the evidence of the 
frivolous complaints and impossible demands 
made by joint consultative bodies can be 
traced to this cause; the fault lies not so 
much with the one who complains or the one 
who demands, as with the circumstances 
which give them their authority and limit 
their responsibility. The generally accepted 


among other reasons, to two things: first, 
they were dealing with something of which 
they had expert knowledge; and second, 
that while remaining “ advisory ” in name, 
they were executive in action. 

It is true to say that any “ advisory ’ com- 
mittee remains effective only so long as its 
advice continues to be taken, and that when 
its advice is habitually ignored it rapidly 
becomes moribund. Unless action follows 
quickly on decision, or at least very adequate 
reason for delay be given, ineffectiveness is 
inevitable. 

The conclusion is evident—joint consulta- 
tive machinery should be used where it can 
do most good—in the management of human 
behaviour. After all, this is not a new idea; 
we are fighting now, for the second time in a 
generation, to make the world safe for 
democracy. 

If it is accepted that joint consultative 
bodies are to have responsibility in practice, 
whatever they may be in name, they cannot 
be composed of “‘ yes-men.” Differences of 
opinion and strongly conflicting views are 
certain, but, as Mary Follet has pointed out,t 
divergence of opinion is not something to be 
avoided and repressed, but something which 
should be used. She points to the three ways 
in which conflict can be resolved—by domi- 
nation, by compromise, and by integration. 

Our upbringing and our background lead 
us to expect the attempt to dominate and 
the eventual solution by compromise. The 
powerful and the strong are both revered 
beyond the detached philosopher. Inter- 
nationally, domination is the solution by 
conquest ; industrially, by strikes, by lock- 
outs, and by Combination Acts; and at 
whatever level it takes place, the loser is 
always aggrieved and takes the first oppor- 
tunity to get his own back. The solution by 
domination can lead only to further conflict 
and the need for further domination. Com- 
promise is sometimes said to be the English- 
man’s one constant love, and it is certainly 
true that most industrial disputes are settled 
by compromise, but the solution always 
leaves both parties to it with a sense of 
dissatisfaction, in that both have had to 


sacrifice something of their desires. An 
integrated solution follows neither method 
proposed by those in conflict, but a third 
method is created which satisfies the real 
needs of both, so that neither makes any 
real sacrifice and both contribute to the 
solution. 
always possible. 
marry the same woman, somebody has to 
give way, but in the normal mdustrial situa- 
tion an integrated solution can often be 
found, if only those taking part in joint con- 
sultation will allow themselves to look for it. 
What, on the surface, are opposed demands, 
often, when analysed, turn out to be comple- 
mentary ideas. The important conditions 
are that the demands should be analysed and 
that real demands, as opposed to super- 
ficial demands, should be brought into the 
open. In other words, every problem must 
be broken down into its constituent parts, 
and all motives must be stated openly. 


An integrated solution is not 
When two men want to 


Our prejudices and our vanities often lead 


authority to criticise, to demand, to question, | ys to resist an honest examination of any 
problem or of our motives in discussing it. 
The satisfaction of ambition is too often 
cloaked in the respectable trappings of estab- 
lished custom, and the fear of personal dis- 
eomfort and inconvenience too often wrapped 
up in the apparently reasonable objections 
to change. 
decisions being dominated by hidden, un- 
expressed, and often unconscious motives are 


Examples of judgments and 





effectiveness of J.P.C.A.s in dealing with 


+ Mary Follet, ““ Dynamic Administration ” (London, 








* Aldous Huxley, ‘‘ Grey Eminence ’’ (London, 1943). 
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only too numerous—the resistance to the 
introduction of new functions of manage- 
ment, the resistance to new methods of pro- 
duction, to new ideas, to new managements. 
An honest examination of any problem 
demands high courage and great integrity ; 
it demands that we be quite ruthless with 
our egoism and our hidden motives, or, if 
we cannot achieve the impossible, that we are 
at least frank about their existence. 

The example of joint consultation given at 
the beginning of this paper was left at the 
opening of the second meeting. It might be 
appropriate now to consider that second 
meeting. Both management and workers were 
ready to compromise on a lieu rate of 30 per 
cent., but both were afraid to offer that solu- 
tion. At the meeting, however, after an 
hour spent in a futile reiteration of the old 
arguments, it was decided to start again 
from the beginning and analyse the problem. 
This was done, with the result that both 
management and workers agreed that an 
increased lieu rate was desirable because the 
lieu rate worker had now insufficient incen- 
tive to go at the pace of the pieceworker, as 
compared with the timeworker; that the 
deciding factor for the increase was not the 
relation of the new lieu rate with the old lieu 
rate, but of the new lieu rate with the new 
timeworkers’ bonus ; that a consideration of 
the situation before Award 326 led to the 
conclusion that the lieu rate should not be 
less than 1 times the timeworkers’ bonus. 
It must be confessed that after realising that 
5/320 per cent.—334, the workers agreed 
with alacrity, but the management with 
doubts and misgivings. It was agreed, how- 
ever, that this proportion should be applied 
to all lieu rates, and that they should stand 
or fall by it. It was found when calculations 
were made that, in fact, only the lieu rates 
of the lower-paid adult male workers needed 
any revision. The integrated solution was 
therefore to leave the lieu rate as it was, but 
to. pay a minimum of 1§ times the time- 
workers’ bonus. The workers agreed that 
this satisfied their real demands, and the 
management found that the cost was less 
than that of their original offer. 

One of the very interesting features of the 
second meeting was that as soon as the 
management started to produce their actual 
figures and the discussion became concen- 
trated on facts, the tension of the meeting 
relaxed completely. The phenomenon is a 
common one and follows from what the 
psychologist would call the “ precipitation 
of behaviour.”” A person’s behaviour is 
modified and conditioned by the behaviour 
of those about him. Complaints are often 
made about the attitudes of both workers’ 
and management representatives of joint 
consultative bodies, but on analysis the cause 
of the complaint can often be traced to the 
complainer’s own attitude, which has “ pre- 
cipitated ” the attitude complained about. 
The choice of a bad meeting-place, uncom- 
fortable seats, too short a time allowed for 
the meetings, will all affect the behaviour of 
a group adversely and so make good joint 
consultation difficult, if not impossible. 

Complaints are often heard, too, about the 
kind of people who are elected or appointed 
to joint consultative bodies, and of the 
lack of interest of the main body of the 
workers in what is done for their welfare. 
This is not only an industrial problem, 
it is a national problem and just as it 
is a historical axiom that every people 
gets the government it deserves, so do 
every management and every group of 
workers get the representatives they deserve. 
A repressive management will get aggressive 
workers’ representatives, aggressive workers 
will get repressive management representa- 





tives, and reasonable managements will get 
reasonable committees ; but neither will get 
the interest of the boay of workers unless 
their work is worthy of that interest and they 
take strenuous steps to ensure that all know 
what they are doing and how they are doing it. 

It is now possible to summarise and to lay 
down general rules for successful joint con- 
sultation. They fall naturally into two 
groups : those which deal with the necessary 
attitudes of those taking part and those which 
deal with the machinery which will help the 
right attitudes to be formed. 

(1) All those taking part in joint con- 
sultation must be sincere in their intention 
to make it work. 

(2) All problems must be broken down 
into their constituent parts. 

(3) All known facts must be tabled. 

(4) All motives must be brought into the 
open. 

(5), Opinions must be accepted as honest 
opinions and there must be no fear of 
“ come-back ”’ for their expression. 

(6) All taking part must have the 
courage to admit their ignorance and to 
confess their mistakes. 

* * *” 

(1) While actual constitution is unim- 
portant, the joint consultative body must 
have a definite authority and a specific 
responsibility for the manner ‘in which it 
carries out that authority. 





(2) There must be no artificial limits on 
the subjects which may be discussed. 

(3) All those taking part must have an 
opportunity to study all the facts of the 
problem under discussion. 

(4) The joint consultative body must be 
representative of all those who might be 
affected by its decisions. 

(5) The deliberations of the body must 
be reported promptly to its constituents. 

(6) Action must follow rapidly on 
decision. 


These are not easy rules to obey, but until 
we change our attitude to joint consultation, 
the bitterness and the suspicion within our 
industrial life will continue. The curse of 
our civilisation is that our philosophy has not 
kept pace with our technology. We have 
made, and are making, enormous strides 
technically, but apparently we have not yet 
learned to use our knowledge constructively. 
We must learn to understand each other, to 
work with each other, and we must learn to 
use our differences and our conflicts for our 
common good instead of for our mutual 
destruction. 

In 1933, A. N. Whitehead wrote :— 
** Mankind is now in one of its rare moods of 
shitting its outlook. The mere compulsion of 
tradition has lost its force. It is our business 
—philosophers, students, and practical men— 
to re-create and re-enact a vision of the 
world.’’t 








The ** Meteor 


” Jet Fighter 


—_—_- +--+ --— 


HE “ Meteor” is a single-seat fighter aircraft 

powered with two gas jet turbine “‘ Well- 
and” or ‘“‘ Derwent” engines, manufactured 
by Rolls-Royce, Ltd., to the basic design of 
Air Commodore Whittle in collaboration with 
Power Jets, Ltd., the British Thomson-Houston 
Company, Ltd., and the Rover Company, Ltd. 
The aircraft was designed and constructed by 
the Gloster Aircraft Co., from the experience 





nacelles—the outer plane with aileron, rear 
fuselage with tail portion and the tail unit, 
which consists of the upper fin, upper and lower 
rudders, tailplane, and the two “* half-elevators,” 
The two undercarriage bays, the upper and 
lower air brakes, and the flaps are all between 
the nacelles and the “centre fuselage.” The 
internally mass-balanced ailerons are all-metal 
structures with automatic balance tabs. 














**METEOR’’ FIGHTER IN FLIGHT 


gained in the design and construction and flight 
testing of the ‘‘ E 28/39,” which was the first 
jet turbine propelled aircraft to fly successfully 
in this country, and possibly in the world. 
The ‘“ Meteor” is a low-wing monoplane of 
all-metal construction, with tricycle alighting 
gear. It is constructed of separate units, these 
being, fuselage nose, front fuselage with nose 
wheel, centre section—embodying centre plane 
with the two undercarriage units and the two 





All components are of stress-skin construc- 
tion. The high tailplane, necessitated by the 
presence of the jet from the propelling nozzles, 
splits the rudder into two parts. Trimming tabs 
are fitted to each half-elevator and to the lower 
portion of the rudder. The hydraulically 
operated lever suspension alighting gear con- 
sists of two independent undercarriage units 

tA. N. Whitehead, ‘‘ Adventures of Ideas’ (Cam- 
bridge, 1933). 
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which retract inboard and a nose wheel unit 
which retracts rearwards, the wheel itself being 
housed between the rudder pedals in the front 
fuselage. In addition to the normal electrical 
indicators there is a mechanical down-lock 
indicator for the nose wheel unit showing just 
forward of the wind screen. The stick type 
control column has a hinged spade grip and 
the rudder pedals have parallel action. The 
trimming tabs are operated by normal type 
hand wheels. The engine-driven hydraulic 
pump operates the alighting gear, flaps, and air 
brakes. An emergency hand pump will operate 
all services. The pneumatic system operates 
the gun-cocking gear and undercarriage brakes. 
No compressor is fitted, the air supply being 
obtained from two air containers in the rear 
fuselage. 

The armament consists of four 20 mm. 
Hispano guns. A camera gun is mounted in 
the fuselage nose fairing and the control for 
this camera is incorporated in the gun button, 
and may be used without the guns if required. 
The aircraft has a span of 43ft., a length of 41ft., 





2000-kW Oil-Engine Generating Set 


No. I 


HE four-stroke cycle, sixteen-cylinder, vis-a- 

vis Crossley-Premier airless injection oil 
engine described in this article was selected some 
time ago in order to provide the electric power for 
a certain phase of the war effort in this country. 
In order to meet the special service conditions 
an output of 2400 B.H.P. with atmospheric 
induction was specified, the designed output 
when pressure charged being 3000 B.H.P. 

As will be clearly seen from the accompanying 
drawing on page 48, and the photographs 
reproduced, the engine is arranged in two 
groups of eight cylinders, with a centrally 
disposed fly-wheel type of E.E.C. alternator, 
the whole of the fly-wheel effort being embodied 
in the alternator rotor. The generating set is 
designed to operate at a speed of 212 r.p.m. for 














**METEOR’’ FIGHTER—-VIEW FROM BELOW 


a height of 13ft., and a wing area of 374 square 
feet. 

The ‘“ Meteor” first flew in 1943, and was 
used against the flying bombs in 1944. The 
aircraft is very manoeuvrable and the landing 
speed is not high. There is very little noise in 
the cockpit in flight, and the usual vibration is 
absent. Engine controls are simpler than with 
reciprocating engines. 





60-cycle current and at 176-5 r.p.m. when 
supplying 50-cycle current. The cylinders are 
pressure charged by means of two electrically 
driven blowers, each of which has a capacity of 
4150 cubic feet at a pressure of 2 lb. per square 
inch. The blower impellers are suitably designed 
to meet the two speeds mentioned above for 
60 and 50-cycle current. 

Some of the principal technical particulars of 


the installation are given in the accompanying 
table. 


GENERAL ENGINE DESIGN 


A section through one of the engine 
cylinders is reproduced on page 48. The 
engine follows the well-proved design of 
Crossley-Premier Engines, Ltd., which has given 
such good results in mining installations in 
all parts of the world. Certain improve- 
ments dictated by experience have been incor- 
porated in the present construction. The bed- 
plate, which forms the central part of the engine, 
is a strongly ribbed casting, to each side of which 
a water jacket containing half the number of 
cylinders is bolted. The main bearing shells are 
lined with white metal and are fully machined, 
liners being fitted for taking up any wear. From 
the engine section reproduced it will be seen that 
the cylinder barrel and breech end is made in 
one casting. This provides a uniform thickness of 
metal, which has resulted in an extended cylinder 


Engine and Alternator Particulars 


Number of cylinders... Sixteen 

Bore of cylinders .. 18}in 

Piston stroke ... 28in. 

Piston speed at 212 r. “pn m. 990ft. per min. 
Piston speed at 176-5r.p.m. 825ft. per min. 


Brake mean effective pres- 
sure, charged... 
Compression pressure : 
Atmospheric induction 380 Ib. to 390 Ib. per aq. in. 
Charged .. 430 Ib. to 440 lb. per sq. in. 
Maximum firing pressure 
with pressure ee. 
Heat extraction.. aa 


93-5 Ib. per sq. in. 


650 Ib. per sq. in. 
1750 B.Th.U. per B.H.P. 
hour 


Cyclic Irregularity 


2000 kW, 60 cycles, 212 r.p.m. ... 1/3300 
500 kW, 60 cycles, 212 r.p.m. F 1/3030 
1665 kW, 50 cycles, 176-5 r.p.m. 1/1840 
400 kW, 50 cycles, 176-5 r.p.m. 1/1140 


life, exceeding, in many cases, 100,000 running 
hours. The barrel is water cooled throughout its 
length. A feature of construction is the special 
form of main bearing cap, which is extended at 
each end and carried across the bed in the form 
of a bridge, the ends being secured to the water 
jacket casting so as to complete the box forma- 
tion of the main bed-plate. This design not only 
facilitates manufacture, handling, and engine 
erection, but also ensures the rigid holding of 
the bed-plate, which does not deflect during 
handling. Above the main bearings is the 
crank chamber oil guard with its breather. 

The guard is now made in cast iron. 

The connecting-rods are of the firm’s patented 
design, which makes it unnecessary to stagger 
the engine cylinders, but at the same time takes 
full advantage of the whole width of the crank 
pin, so that a maximum bearing surface is 
obtained. The small end bearings are made 
of phosphor-bronze and are lubricated in the 
manner shown, adjustment being provided for. 





Attention may be drawn to the new design of 
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2000-KW OIL-ENGINE GENERATING SET 
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oil splash guard, which is fitted at the mouth 
of the cylinder and also to the back end of the 
main connecting-rod, to which it is attached by 
extensions to the big end bolts. These guards 

revent lubricating oil being thrown from the 
inner side of the strap into the connecting-rod 
slot of the splash guard in front of the cylinder. 
It was found in practice that four to five times 
more oil was thrown into the overrunning 
cylinder than into the underrunning cylinder. 
By fitting these new guards that difference has 
to a very great extent been reduced. The valve 
gear, it will be noted, is very compact, the air 
inlet valve being placed vertically above the 
exhaust valve. The air inlet manifold, which 
has a diameter of 14in., is mounted close to 
the top of the inlet valve, so that a direct flow 
of air into the valve is obtained. The exhaust 
valve has a shield on its spindle, which serves 
to protect the valve against flame when it first 
opens. This valve is lubricated throughout the 
length of its sleeve from a mechanical lubricator. 
The air inlet valve is operated from the hori- 
zontal camshaft by means of a push rod, while 
the exhaust valve works through a rocker arm. 
The fuel pump, which has a plunger for each 
cylinder, is placed at the front of the cylinders 
with a short pipe connection to the centrally 
placed fuel injection valve. The engine is 
started by compressed air at a pressure of 250 Ib. 
per square inch. The air passes from the 
starting air receiver through two cam-operated 
distributing valves to non-return valves in the 
cylinder heads. 

The inlet and exhaust valves are provided 
with decompression cams for starting and 
barring round, and both valves are furnished 
with two compression springs. On the upper 
valves the springs are arranged side by side, 
while those for the lower exhaust valves are 





from the mechanical lubricator, but from a|Hemisphere. The water will be used ten times 
certain amount of splashed oil thrown on to it|over, and will be brought down in stages, 


by the big end bearings. Forced lubrication is| creating ten lakes in the river. 


The scheme 


also supplied to the small ends of the connecting-!is similar to the Tennessee Valley Project, 











CYLINDER HEADS AND VALVE GEAR 


rods. The main bearings and the big ends of 
the connecting-rods are fed with oil under 
pressure from the crankshaft, and after passing 
through the bearings the oil drains into the main 





GENERAL VIEW OF 


placed diagonally. Each spring is strong 
enough to close the valve, so that in the case of 
spring breakage one of the springs may be 
replaced while the engine is running. 

The engine is furnished with a close-speed 
governor, driven from the crankshaft through 
screw type gear wheels, which has a speeder 
spring attachment, enabling the speed to be 
varied while the engine is running. A governor 
controls the amount of oil delivered by the fuel 
pump to the cylinders by means of a sliding 
wedge, the fuel passing to the multiple-nozzle 
sprayer valve through a fine-mesh strainer. 
Brief reference has already been made to the 
method of lubrication adopted for the various 
parts. The pistons, it will be noted, are lubri- 
cated by a single quill fed from a mechanical 
lubricator driven from the camshaft and the 
position of the quill is so arranged that it feeds 
oil into the piston rings when the piston is on 
the outer dead centre. The piston rings are 
protected by a wiper ring in front of them, 
while the piston skirt obtains its oil, not only 


2000-KW GENERATING SET 


sump, which is arranged below bed-plate level. 
In the sump twin strainers are provided and 
the oil is drawn from the sump and delivered to 
the crankshaft by a gear type pump through an 
oil cooler. For reconditioning the lubricating 
oil two ‘‘ Streamline ”’ oil purifiers are fitted. 


(To be continued) 








Hydro-Electric Expansion in 
New Zealand 


Tue New Zealand Minister of Works, Mr. 
Sample, in a statement on projected hydro- 
electric developments, said that the plans 
covered the construction of ten power stations 
on the Waikato, along a stretch of 115 miles, 
which would generate 800,000 kW. The plans 
for these stations formed, he said, the biggest 





scheme of its kind for one river in the Southern 





although on a much smaller scale. The 
Waikato scheme will also reduce the velocity 
of the river and prevent erosion. The plan 
is already perfected and ready to go ahead as 
soon as material and manpower become avail- 
able. The construction of the Karapiro station 
is well in hand. It will have a preliminary 
output of 60,000 KW and an ultimate output of 
90,000 kW. Another Waikato project, the 
Maraetai station—immediately above the 
Arepuni station—is in its embryonic stage. 
The higher development scheme at Lake 
Waikaremoana is also going ahead as rapidly 
as possible. 

Reviewing the provision of power in the 
South Island, the Minister said that the Cobb 
scheme was completed last year ; the Highbank 
plant, near Methven, would begin generation 
very shortly ; and work had been started on 
the Tekapo scheme. Preliminary investiga- 
tions and surveys were being made in the South 
Island for further projects. The potentialities 
in Central Otago were wonderful, said the 
Minister, and there a twofold purpose would be 
served—the provision of power and irrigation. 
Mr. Sample said his aim was that hydro-electric 
works should be developed in the North Island 
to the maximum, as he visualised that one day 
it would be possible to electrify the main lines 
of the railway system. 








SyNcHRONOUS CONDENSERS AND SWITCHGEAR 
FoR New ZEALAND.—We learn that the British 
Thomson-Houston Company, Ltd., has recently 
received two important orders from the Govern- 
ment of New Zealand Public Works Department. 
One of these is for five 30,000-KVA, 750 r.p.m., 
synchronous condensers for operating on a three- 
phase, 50 cycle, 1,000-volt supply. The equipments 
will be installed in North Island at the Public Works 
Department’s Otahuhu and Bunnythorpe sub- 
stations, and will be used to control the voltage 
regulation of 220-kV incoming transmission lines. 
These sub-stations are the interconnecting points 
between the existing 110-kV system and a new 
220-kV system, which will bring power from a group 
of generating stations in the Upper Waikato River, 
The order also includes the 11,000-volt solenoid- 
operated switchgear and neutral earthing cubicles, 
control panels, relay panels, temperature-indicating 
equipment, and voltage-regulating equipments for 
use with the condensers. The switchgear and con- 
trol gear is arranged so that the whole sequence of 
starting operations is carried out entirely under 
automatic control, following the operation of .a 
“ start ” control switch. Provision is also made so 
that the starting sequence can be carried out by 
manual operation of the switches, The other order 
is for thirteen 600-ampere, 110-kV, 2500-MVA oil 
circuit breakers, each with six bushing type current 
transformers and solenoid-operating mechanism. 
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DEATH 


On July 16th at Grantham, ALrrep Rowe BErLamy, 
M.I. Mech. E., of Ruston and Hornsby, Ltd., aged 83. 








AN AMERICAN AIR FORECAST 


Tn a recent lecture—see page 56—Mr. 
Furnas, director of research to the Curtiss- 
Wright Corporation, gives a forecast for the 
future of aviation in America, which is of 
more than ordinary interest. Prophecy is 
hazardous at all times, and strange mistakes 
have sometimes been made in the past, even 
when the ventures concerned related to well- 
established fields and to. short periods of 
time. It is doubly dangerous when it relates 
to so rapidly developing an enterprise as 
aviation and over as many years as Mr. 
Furnas essays to cover ; but when an engi- 


something especially worthy of attention may 
be expected. Perhaps the most striking 
feature is the estimate of the scale on which 
transportation by air is likely to operate in 
the coming years. He begins with the year 
1940, the last year of normal travel in 
America, in which 1000 million passenger- 
miles were flown by the 338 air liners in use, 
and adds the astonishing item that, although 
by 1943 one-half of this small fleet had been 
requisitioned for other duties, the remainder 
was found to be capable, by crowding the 
schedules, operating at full capacity at all 
times, and speeding up services, of reaching 
so high an operational level as 1632 million 
passenger-miles, a rise in performance per 
air liner of over three to one. He contrasts 
this 1632 million with the 7000 million 
passenger-miles which was the 1940 level 
reached by Pullman travel by rail, using the 
service of 7329 Pullman cars ; forty times as 
many vehicles for four times as much service. 
It is, of course, the very high speed of air 
travel which enables this small number of 
vehicles to handle the traffic, and this effect 
has a quite dominant influence on any esti- 
mate of the size of future air fleets. 

Mr. Furnas expects that American passen- 
ger, mail, and cargo traffic will increase 
respectively seven, nine and _ thirty-one- 
fold by the year 1950. He adds that 
even this large increase within five years 
need not itself require any very consider- 
able increase in numbers of aircraft, 
since their individual -size will by then 
probably have been doubled, and their 
speeds have risen by 25 to 50 per cent. He 
expects that in 1950 about 570 air liners, dis- 
tributed in four categories of sizes, should 
suffice to handle the traffic. Hence if one 
assumes, as is usual, that the average life 
of an air liner is five years, this would mean 
an annual replacement rate of 114—and this 
in a country where last year’s output of air- 
craft was in the neighbourhood of 100,000 ! 
A sevenfold increase implies the handling 
of about 12,000 million passenger-miles, 
as contrasted with 20,000 million passenger- 
miles for the total American railway traffic 
just before the war. So that even if air 
traffic grew so greatly as to rival the volume 
‘ew | of rail traffic, the number of air liners needed 
to be built each year would only be about 200. 
If one attempts comparison, not merely with 
rail transportation, but with that on the 
road, the situation looks very different, for 
the American figure for private automobile 
travel is no less than 400,000 million passen- 
ger-miles, twenty times as high as that by 
rail. But it is really of little service to com- 
pare travel by air line with that by private 
automobile, since the conditions of use of 
the two vehicles are so very different, and 
in no: sense interchangeable. Mr. Furnas’ 
forecast relates also to the size of the air- 
craft that are likely to be used. Dividing 
the world figure for the number of passenger- 
miles by the number of miles flown in pre-war 
years, it seems that five passengers per air- 
craft was the average load. Mr. Furnas 
expects that the smallest of the four groups 
into which he divides future aircraft will have 
@ carrying capacity of ten to fifteen passen- 
gers, which on a 60 per cent. load factor 
would mean that each unit in action would 
be carrying six to nine passengers on the 
average. His other three groups are all 





expected to be of “DC3” size, and to 
carry twenty to twenty-five passengers. The 
third group—for main trunk line operation— 
will carry forty to fifty passengers, whilst the 
trans-oceanic air liners are expected to be 
able to take a hundred passengers. 

It will be seen that a considerable increase 
in average size is expected, and this is one 
reason why the total number of aeroplanes 
needed seems surprisingly small. Although 
the figures cited relate to American aviatioy 
only, and not to that of the world as a whole, 
it has to be borne in mind that the number o§ 
passenger-miles flown in the United States 
was, and no doubt still is, larger than that 
for the whole of the rest of the world put 
together ; hence American experience—and 
American forecasts—have an application not 
only to America, but in important measure 
to the world as a whole. Aviation is a world. 
wide enterprise in which no country, or even 
continent, can be looked on as self-contained 
and self-sufficing. 


County of London Plan 


THE report of the Town Planning Com. 
mittee to the London County Council on the 
County of London Plan, approved by 
the Council last Tuesday, will prove a sad 
disappointment to those who had dreamed 
of an early realisation of Professor Aber- 
crombie’s great conception. For the pro- 
posals in his Plan to make London a well- 
designed and coherent city seem, at first 
sight, to have been watered down until little 
concrete remains except the intentions to 
embark upon a short-term ;rogramme of 
road works of the highest priority ; of re- 
developing certain limited areas, particularly 
in Stepney and Poplar ; of beginning the re- 
development of the south bank of the 
Thames in only the very limited area lying 
between Westminster and Waterloo bridges ; 
and of endeavouring to acquire or reserve 
sufficient land to increase open spaces to an 
average of 2} acres per 1000 population, as 
compared with 4 acres as recommended in 
the Plan. Apart from these four proposals, 
only the first and third of which are of much 
direct interest to engineers, there remains 
only the approval of certain general planning 
principles, designed to guide the activities 
of the Council in any further decisions it 
may take in the future, and which accord 
generally with the underlying principles upon 
which Professor Abercrombie’s Plan was 
drawn up. 

Further and more detailed study of the 
report may bring some consolation to the 
planners. The County of London Plan was 
published only in the middle of 1943. To 
quote from the report itself, ‘‘ the process of 
considering and reconciling the observations 
of the various official bodies which have been 
consulted on the Plan, over one hundred in 
all, has been in itself a task of some magni- 
tude. Under normal conditions, anything 
up to two years would be required to prepare 
a statutory scheme. Now a longer period 
would be required because of the great 
shortage of skilled staff. We do not therefore 
at present suggest that any series of detailed 
decisions in the nature of a statutory scheme 
should be aimed at.” There is, in addition 
the difficulty of proceeding rapidly to 
decisions where so many authorities and 
individuals need to be consulted, the further 
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problem, made abundantly clear in the 
report, that many of the proposals of the 
Plan cannot be embodied in detailed schemes 
unless the powers of the Council are increased. 
{To quote once more from the report: 
“The Town and Country (Interim Develop- 
ment) Act, 1943, and the Town and Country 
Planning Act, 1944, have conferred on the 
Council as planning authority powers which 
are inadequate ...to facilitate large-scale 
replanning. . . .’ Unless and until local 
authorities are granted the necessary powers, 
many other plans besides that of the County 
of London can be accepted only in the form 
of principles and not implemented by the 
drawing up of detailed schemes. The ques- 
tion thus remains whether the people of this 
country who have given often enthusiastic 
approval to such plans as that for the County 
of London, are prepared now that it has 
come to the point of implementing them to 
hand over to the authorities sufficient powers 
to carry them out. To judge by the recep- 
tion accorded, for instance, to a certain clause 
in the recent Distribution of Industry Act, 
which, had it not been deleted, would 
have given a Ministry, and through the 
Ministry local authorities, powers to ban 
the extension or erection of industrial 
works in defined areas, we doubt it. The 
country retains a hard-headed and formid- 
able suspicion of any legislation tending 
towards too great an increase of bureaucratic 
power. 

Is, then, the whole of Professor Aber- 
crombie’s conception to be wasted because 


Londoners in particular, and the people of 
this country in general, are jealous of handing 
over even to their own elected representa- 
tives bureaucratic powers of control over the 
individual? By no means. The Plan was 
drawn up to attack four major defects in the 
organisation of London—traffic congestion, 
depressed housing, intermingling of housing 
and industry, and insufficiency of open space. 
Professor Abercrombie, as an observer of 
human affairs, endeavoured in attacking 
these defects to fit his Plan into observable 
trends of popular opinion, and the signal of 
his success has been the approval accorded 
to his Plan. If the public will not go further 
and swallow the pill of bureaucratic control 
accompanying the sugar of the Plan, the 
L.C.C. has already found the answer by 
approving the underlying principles, so that 
all those concerned with the future develop- 
ment of London are now aware, in drawing 
up proposals, whether they are likely to win 
the support or earn the opposition of the 
Council. A further point arises, that if the 
principles are such as to accord with public 
opinionin general, the Council, with the wealth 
of information available to it on all the factors 
concerned, should be able to convince an 
industrialist, for instance, that for his own 
benefit certain areas are not suitable for the 
erection of works and others preferable. To 
achieve an approximation to the Plan by 
such persuasion must necessarily take longer 
than would realisation by the imposition of 
controls. But we believe that in the long 
run results will be as satisfactory. 











Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





WHOSE FAULT ? 


Srr,—It is pleasing to note by the corre- 
spondence in your issue of July 6th that your 
recent article on the shortage of young engi- 
neers has again stimulated interest in this 
subject. 

The writer would also wish to congratulate 
Mr. C. A. Middleton Smith on the boldness of 
his statements, before attempting a more 
detailed analysis of the causes of this situation. 
If we accept the statement that a serious short- 
age of young engineers exists, our inquiries 
should be directed as to why this should be so, 
as the cure will then be self-evident. 

First, supply of material. It is generally 
agreed that the supply of suitable material, in 
the nature of well-educated and ambitious 
youths, is available if they can be attracted 
to the industry, this latter point being chiefly 
dependent on the conditions during their train- 
ing and the subsequent prospects after training. 

Secondly, the training period of apprentice- 
ship. It is the writer’s opinion that this factor 
contributes in no small way to the lack of interest 
in the engineering profession, as evidenced by 
many of the more brilliant youths on leaving 
school. The curriculum of a large number of 
apprenticeships is hopelessly out of date, the 
youths merely being moved from department to 
department. around the works, and either left 
to their own devices or in the care of some 
harassed foreman, whose whole efforts are 
taken up in maintaining programmes and 
attending to piecework rates and investiga- 
tions. It is submitted that more sound know- 
ledge of workshop methods and practice could 





be taught in two years than is picked up in the 


the Editor 


usual five-year period of an apprenticeship, 
thus leaving much valuable time for an exten- 
sion of the usual syllabus. 

Thirdly, the after-apprenticeship period. 
This period is the most important from the 
viewpoint of training the engineer, and in 
most cases so badly carried out that it deters, 
and at times even debars those young men who 
accredited themselves during their training 
from becoming successful. : 

At the conclusion of the apprenticeship those 
young men who have distinguished themselves 
should be given further scope to both specialise 
technically, and widen their knowledge of the 
organising and administrative side of the 
industry. This will entail giving them positions 
of trust and responsibility at an early age, say, 
twenty-three to twenty-five years, and those 
who continue to succeed will be suitable for, 
and, further, expect, a departmental manager- 
ship or executive post in the early thirties. It 
would appear that in many cases higher execu- 
tives will not grant the facilities for young men 
to obtain the experience as mentioned in the 
preceding paragraph, whilst at the same time 
they loudly bemoan the fact that the type of 
man which this would produce is not available 
when required. 

Regarding the final requirement, that of 
providing the position, with satisfactory scope 
and remuneration, for the successful young 
engineer. It is felt that the inability in many 
cases to do this is the chief reason why the 
industry does not attract many of the more 
brilliant youths as a career. In too many 


instances one finds elderly individuals tenaci- 
ously clinging to positions for which they are 


no longer take risks which are essential to pro- 
gress, and in many cases they are so out-dated 
in their methods, &c., as to be almost incom- 
petent, yet they scheme and manceuvre to 
keep the young man out in order to preserve 


their position. It is suggested that efforts 
should be made whereby these individuals can 
be found suitable situations, without reduction 
of status or remuneration, thereby making it 
possible to hand over more control to the young 
engineer. 

With such a policy it is contended that we 
should be able to compete successfully with the 
Americans and Russians, who both appear 
to attain considerable success in the employ. 
ment of comparatively young men in the capa- 
city of managers or leaders. 

J. E. Kear, 

Basingstoke, July 16th. 


Srtr,—I have read with much interest Mr. 
W. Black’s letter which appeared in your issue’ 
of July 6th. 

This was of especial interest to me since I 
find myself in a similar position from the metal- 
lurgical viewpoint, and as metallurgy is so 
closely allied to engineering, other readers may 
be interested in the remarks I have to make. 

It has been stated of recent years many 
times that there is and will be in the near future 
a shortage of metallurgists. The same situation 
obtains here as in the case of the engineering 
profession, and for illustration I will quote my 
own case. 

I am twenty years of age, and having been 
employed for these five war years in the metal- 
lurgical industry on work of national importance 
I feel, like Mr. Black, that now the war in 
Europe is over, I would like. to complete my 
training by taking a full-time course at a 
university for the B.Sc. degree in metallurgy ; 
but the Ministry of Labour have laid down 
regulations which prevent this desired objective 
being achieved. 

It now requires about two years to obtain 
the final degree in metallurgy, which can only 
be acquired satisfactorily at full-time day 
study, and it would seem a bar on age grounds 
will always be present in the case unless some 
movement is made to induce the Ministry of 
Labour to relax its rules. 

It does not seem equitable that this situation 
should exist, whilst aliens and refugees, not 
being controlled by these regulations, are 
afforded opportunities to attend our univer- 
sities for full-time courses of study, both during 
the European War and now, and obtain their 
degrees in engineering and metallurgy, &e. So, 
as Mr. Black aptly puts it, it certainly needs 
little thought to comprehend ‘‘ Whose Fault ” 
for the lack of young British technicians, and 
for the reasons underlying any abandonment 
of the profession on account of frustration in 
acquiring the necessary qualification to put 
them in the front rank as British scientists. 

C. E. H. HAtte. 
Salford, July 11th. 


Srr,—Why are the right type of young engi- 
neers hard to find ? 

Surely the answer lies not in the views 
expressed in your leading article, but rather in 
the opening sentences of the second paragraph 
of the letter from Mr. C. A. Middleton Smith. 
Only a comparatively few engineers, young or 
old for that matter, receive salaries at all com- 
mensurate with their training. Glance at the 
“* Situations Vacant ” column in THE ENGINEER 
or any other similar journal, how many times 
is the salary offered for quite responsible 
positions only a fraction of the annual income 
of the local greengrocer, butcher, or market 
salesman ? How many of the young engineers 





Due to their age, they will 


no longer suitable. 
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country during the Battle of Britain and| Institution of Professional Civil Servants have, 
the succeeding years, received salaries even|I judge, caused widespread dismay among civil 


approaching those of the general medical prac- 


titioner, let alone receive in a year what the 


medical specialist receives in a week. Never- 
theless, the training of a qualified engineer is 
every bit as long and expensive as that required 
by the medical and law professions. 
No; while the engineering profession is held 
to ransom in this manner it will not attract the 
best brains in this country, and the supply of 
young engineers will decrease rather than 
increase. As a vital preliminary of increasing 
our export market it is essential that the whole 
status of the engineer be overhauled. 
A. TOWLE. 
Derby, July 12th. 





Sm,—Your correspondent “J. W. T.” is 
not alone in thinking that the employers are 
making rather a half-hearted attempt to find 
competent young engineers. 

Drawing-offices up and down the country 
contain such men as “ J. W. T.” describes, 
whose qualities, if not apparent to the em- 
ployers, are appreciated by their colleagues. 

One reason for the so-called shortage is the 
policy of restrictive advertising. For example, 
very often we see in the “ Situations Vacant ” 
columns of engineering periodicals an advertise- 
ment calling for, let us say, an assistant manager 
(aged about thirty), and invariably stating that 
applicants must have previous experience in a 
similar capacity. 

This type of thing automatically precludes 
probably 95 per cent. or more of the possible 
applications, and who will say that the other 
5 per cent., although with previous experience, 
are necessarily the right type ? 

Surely it is realised by employers that a 
young man, unfortunate enough to have been 
in a drawing-office when the E.W.O. became 
law, has been frozen in that capacity for the last 
five years with little hope of gaining any 
administrative experience. 

Thus employers, as well as searching else- 
where, might conceivably find the man they 
are looking for in their own establishment. 

Ricuarp H, F. DILion. 

Glasgow, W.4, July 16th. 





AXLE LOADS ON FRENCH RAILWAYS 


Str,—May I ask what is 25 tonnes axle load- 
ing to cause comment in 1945, when the C.P. 
Railway reached about 60,000 lb. in 1919 with 
the ‘‘ 2300 ”’ and “‘ 2700 ” class 4~-6—2s, 6ft. 3in. 
and 5ft. Qin. respectively? And the two 
4-8—2s. of 1915 had very nearly 50,000 Ib. axle 
loading. Can anyone tell us why only the two 
engines were built ? According to the men 
handling them, they were as fast as the 
“* 2600s’ and with their 32in. strokes could 
get going much quicker than the 28in. stroked 
** 2600,” 4-6—2s, both 5ft. 9in. wheels. 

I wonder how much of the pre-war French 
locomotive stock is left ; not much, I am afraid. 
Nor the 7ft. 6in. 4-6—-4s and 4-6-4Ts of the 
German railways nor the 4—4-2s of Belgium. 

Epw. H. JosLin, 

Australia, May 6th. 


_—_—__— 


CIVIL SERVANTS 


Sm,—-If I may be permitted to refer back so 
far, I notice that in your issue of March 9th, 
Mr. S. T. Willcox describes as highly desirable 
the proposed substitution (for these proposals 
have not yet been approved by the member- 
ship) by the Institution of Professional Civil 
Servants of an annual delegate conference in 
place of the annual general meeting. 


As a professional civil servant, I would appre-| but the instrument markings, ordinary visible 
ciate the courtesy of your columns to say that 


servants, 
In particular, these proposals will restrict 
freedom and take away the right of individual 
members of the rank and file to present their 
views at the annual meeting when important 
decisions are usually made, and on which 
occasion the views of all members who feel 
sufficiently deeply to take part should be heard 
and considered. To say that some members 
cannot attend is no argument against the 
present system of government with an annual 
general meeting. These members can, if they 
so desire, communicate their views in writing, 
and facilities for them to vote on important 
matters could also be arranged. 
Mr. Willcox used the word ‘“‘ undemocratic.” 
We live in a supposedly scientific age, so I 
trust Mr. Willcox will not object if I call on him 
to define what he understands by the word 
‘* democracy.” 
W. F. SPANNER. 
Bath, July 11th. 








Aids for Night Flying 





TuE pilot of a night flying aircraft requires 
to be able to see objects outside the aircraft, as 
otherwise he could neither land the aircraft nor 
engage successfully in night operations. He is, 
however, particularly badly situated for seeing 
out, first, because he is almost entirely sur- 
rounded by instruments and controls which 
have to be illuminated so that he can see them, 
and, secondly, because the wind and side screens 
act like mirrors and reflect images of the inside 
of the cockpit. A third trouble is that the 
cover glasses of the instruments reflect images 
of the lamps which are used to illuminate the 
cockpit. The pilot is therefore in a worse case 
than that of a person trying to see out of a 
lighted room at night in that the room he is 
trying to see out of is a glass house. 
As Britain was the first country to have to 
engage extensively in night fighting, this 
problem came to the fore in this country early 
in the war. The problem was studied at the 
Royal Aircraft Establishment, and as a result a 
new method of laying out and illuminating the 
cockpit was developed, and is now being applied 
to all new and many existing types of British 
aircraft. This method is known as the dual 
system cockpit lighting, because two kinds 
of lighting are employed together, namely, 
fluorescent lighting for the instrument panel 
and red lighting for the general illumination of 
the whole cockpit. The: method of eliminating 
reflections employs the same principle as the 
reflectionless shop window. It consists in 
arranging the glass so that it reflects a black 
surface, which being black has too low a bright- 
ness for its image to be seen. In the case of 
the cockpit, this black surface takes the form 
of a coaming underneath the windscreen. This 
coaming does not conflict with other require- 
ments for good cockpit lay-out. 

Another interesting feature is the use of 
fluorescent and red lighting in combination. 
The flourescent part of the scheme consists in 
painting the instrument marking with a paint 
which emits orange light when irradicated with 
ultra-violet radiation. This radiation is invis- 
ible, and as it is turned on the instrument 
markings become brighter and brighter, but 
the brightness of the rest of the cockpit remains 
as before. This, combined with the fact that 
the colour of the markings is orange makes 
them stand out with a distinctness which 
contrasts sharply with the “fuzzy ” green self- 
luminous markings previously used. In the 
dual system, the method of obtaining the ultra- 
violet light is very simple, and has none of the 
serious disadvantages associated with other 
systems of ultra-violet lighting. 

As the ultra-violet light shows up nothing 


light has to be used for the controls, radio equip- 


— 





of this light, mainly because red light has the 
property that objects illuminated by it come 
up brightly when observed directly, but appear 
to fade out when the observer looks away from 
them. This means that the lighted cockpit 
which the pilot sees in the tail of his eye when 
he looks out, does not distract him, and is less 
likely to be picked up by the enemy. Another 
important reason for using red light is that it 
does not impair the pilot’s dark adaptation or 
cause after-images, provided the level of illu. 
mination is kept reasonably low. 

When using this system of lighting, the pilot 
first turns up the red lighting until he can just 
dimly see his controls, switches, &c. He then 
turns up the ultra-violet light until the instru. 
ment markings stand out with sufficient con. 
trast for comfortable working. If the pilot 
wishes particularly to see objects outside the 
cockpit, he keeps the illumination at as low a 
level as possible, but if he is flying mainly on 
instruments, then he may turn the ultra-violet 
light up to the limit. The pilot has thus got 
complete control of the lighting, and can arrange 
it to suit himself and the particular conditions, 








The F.B.I. and Industrial 
Research 


AT a recent meeting of the Grand Council of 
the Federation of British Industries, held under 
the chairmanship of Sir Clive Baillieu, the Pre. 
sident, it was decided to convene a two-day 
conference in London in the early autumn or 
late spring on the subject of Industry and 
Research. Special emphasis will be laid at the 
Conference on the practical means by which 
research can assist industry, so as to promote 
industrial efficiency, exports, full employment, 
and a higher standard of living. Dr. W. T. 
Griffiths, who spoke for Sir William Larke, the 
Chairman of the F.B.I. Industrial Committee, 
who is just recovering from an illness, announced 
that the Federation had appointed Dr. B. J. A. 
Bard, B.Sc., as the head of the F.B.I. research 
secretariat and secretary of the F.B.I. Indus- 
trial Committee. Dr. Bard gained his diploma 
at the Imperial College of Science and Tech- 
nology, and assisted Professor W. A. Bone, 
F.R.S., in fuel research. He then read for the 
Bar at Gray’s Inn, and practised as a barrister 
until the outbreak of war, when he was trans- 
ferred to the Coal Commission, and later on 
was entrusted with several industrial and 
research problems at the Ministries of Supply 
and Production. The duties and functions of 
the secretariat would, Dr. Griffiths went on to 
say, include the encouragement and fostering 
of industrial and national interests in research, 
maintaining contact with all research organisa- 
tions, and providing a service whereby advice, 
assistance, and information could be obtained 
and contacts made. A first task would be to 
organise and conduct a survey of the existing 
research facilities in Great Britain. In speaking 
of the F.B.I.’s contacts overseas, Sir Clive 
Baillieu said that overseas contacts were being 
established as and when conditions permitted 
in countries overrun by the Germans. Mr. 
C. F, I. Ramsden, the Federation’s foreign 
director, has already visited France and 
Belgium, and was shortly to visit Norway, 
Sweden, Denmark, and Holland, and later Italy, 
Switzerland, and Spain. The Federation 
possessed a firmly established overseas organi- 
sation with about 100 overseas representatives. 
The Export Committee, under the chairman- 
ship of Mr. Philip Wright was dealing with 
export matters, and the Council had agreed 
that a small special committee of the Export 
Committee should be appointed to bring under 
continuous review immediate problems relating 
to the export trade. 








Bia New Factory.—Building operations are to 
start immediately at Port Elizabeth on a factory 
for the manufacture of incandescent and fluorescent 
electric lamps. A 14-acre factory site has been 
bought by a combination of oversea lamp manu- 








the proposals for the reorganisation of the|ment, &c. 
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The Iron and 


Steel Institute 


No. I 


HE annual general meeting of the Iron 
T and Steel Institute was held at the Insti- 
tution of Civil Engineers, Westminster, on 
Wednesday and Thursday, July 11th and 
12th. The Institute of British Foundrymen 
was invited to take part. Mr. Arthur Dorman 
(President) was in the chair on the opening 
day. 

In presenting the report of the Council, 
the President commented on the arrange- 
ments for affiliation with local societies. He 
said the Council attached great importance 
to this, and added that it was believed it 
would do more good than if the Institute 
competed with them and formed local 
branches. ‘The Council was very glad to 
work with these local societies, which had 
their own local traditions and enthusiasm. 
Some of them were older than the Institute. 

With regard to the proposed Institution of 
Metallurgists, the President said that some 
months ago a notice was sent to all members 
of both Institutes (I. & S. and Met.) informing 
them that the Councils of both bodies en- 
couraged metallurgists to form a professional 
institution. The new Institution would be 
registered very soon and applications for 
membership would then be invited. Joint 
membership rates had been agreed, and the 
new Institution would work in close harmony 
with the Iron and Steel Institute and the 
Institute of Metals. The Council felt that 
the new Institution would do something of 
real value for the professional members of 
the Institutes and wished it every success. 

In a reference to National Certificates in 
Metallurgy and the formation of a Joint 
Committee, he said this Committee now had 
on it a representative of the Board of Educa- 
tion, and that a full explanatory memo- 
randum would be issued to the members. 
It was hoped that the principals of technical 
colleges in suitable districts would encourage 
pupils to join the classes, and that employers 
would give practical encouragement to 
members of their staffs to work for these 
certificates. This was regarded as quite an 
important step in spreading knowledge of 
the science on which the industry was based. 

Commenting on the paragraph in the 

report concerning research, he said the Iron 
and Steel Institute nominated nine members 
of the Council of the new Research Associa- 
tion, and added that it was proposed that the 
Joint Research Committees of the Institute, 
which had done so much in recent years, 
should continue their work and be responsible 
each to the appropriate Divisional Panel of 
the Research Association. It was also 
emphasised that the Institute would be glad 
to give every possible assistance to the 
Research Association, especially by making 
available the Institute library and informa- 
tion service and by publishing reports. 


THE BESSEMER GOLD MEDAL 


The President then presented the Bessemer 
Gold Medal to Mr. Harold Wright, chief 
metallurgist to Dorman, Long and Co., Ltd. 
Mr. Wright, he said, started in the North- 
Eastern Steel Works, sixty-one years ago, 
and worked with Mr. C. H. Ridsdale and the 
late Mr. E. H. Saniter, who himself ulti- 
mately became a Bessemer medallist. The 
late Mr. Saniter was then assistant to Mr. 
Ridsdale, but he left shortly afterwards, and 
Mr. Wright took on the position of assistant 
to Mr. Ridsdale. Then he went to Samuelsons 
and worked with Sir Bernard Samuelson in 


the blast-furnaces there. As chief metallurg- 
ist, he induced Sir Bernard Samuelson to 
improve the quality of the iron from the 
basic open-hearth process first by the addi- 
tion of Swedish ore and then by other ores, 
with the result that in due course a quite 
respectable basic iron was produced and 
much better progress was made with what 
was then a more or less new molten metal 
process. Mr. Wright’s ohief activities in 
those days were with by-product coking 
ovens, and in due course Middlesbrough was 
the first municipality to use coke oven gas. 
In 1918, Mr. Wright became chief metallurgist 
to Dorman, Long and Co., and at first gave 
his attention chiefly to coke ovens and blast- 
furnaces. However, he was very soon 
switched over to the steel side, and he was 
very helpful in assisting steelworks managers 
in making the special. steel for the building 
of Sydney Harbour bridge. He was a Past- 
President of the Cleveland Institution of 
Engineers and of the Cleveland Technical 
Institution. 

In presenting the Medal to Mr. Wright—a 
replica for the moment—the President men- 
tioned that Dorman, Long and Co. had endowed 
a lecture, called ‘The Harold Wright Lecture,” 
the first of which bad already been given by 
Dr. C. H. Desch. It was unique for a person 
to have a lecture named in his honour during 
his lifetime, and the President expressed the 
hope that Mr. Wright would be spared to 
hear many Harold Wright Lectures given 
by eminent people. 


THE WILLIAMS PRIZE 


The President then presented the Williams 
Prize to Mr. G. D. Elliot (United Steel Com- 
panies, Ltd., Appleby-Frodingham), for his 
special report on “Ironmaking at the 
Appleby-Frodingham Works of the United 
Steel Companies,” He said this was an 
outstanding paper upon which there was a 
wonderful discussion a few months ago. He 
announced that the Council that morning 
had decided to award another Williams 
Prize to Mr. R. W. Evans, of Guest Keen 
Baldwins Iron and Steel Company, for his 
paper on “The Heating of Open-Hearth 
Furnaces with Mixed Coke Oven and Blast- 
Furnace Gas.” The President added that 
this extra Prize was awarded this year 
because the Prize had not been awarded 
every year during the war, as it could have 
been. 


New PRESIDENT 


The President announced that the Council 
had nominated as President for next year 
Dr. C. H. Desch, F.R.S., and that Sir Peter 
Brown had been elected an Hon. Vice- 
President of the Institute in recognition of 
his long and distinguished services to the 
Institute. 


RADIOGRAPHY 


The first paper was “The Application of 
Radiography to the Improvement of Foundry 
Technique,” by R. Jackson, an excerpt from 
which appeared in our issue of July 13th. 

Professor F. C. Lea, speaking as an engi- 
neer interested in metallurgy and as Chair- 
man of a Committee which had been attempt- 
ing to draw real deductions from radiographs, 
said it was important that as far as possible 
radiographs should be used in assisting to 
give greater and greater confidence in the use 
of steel castings in the future. It seemed to 











him that thread-like cracks running length- 
wise were, from the engineer’s point of view, 
probably more dangerous than larger vertical 
cracks and other types of discontinuity 
within the casting, but they were very diffi- 


cult to discover, even with X-rays. In the 
same connection he uttered a warning as to 
the significance of static tests. In certain 
circumstances whether thread-like cracks 
were significant or not largely depended on 
whether the part where the discontinuity 
occurred was subjected to what might be 
called static load or to repeated stresses. 
There were some castings in which the stresses 
were very low and yet failure occurred and 
when the castings had been cut through it 
had been found there were no very large dis- 
continuities. There were indications of 
thread-like cracks and the only conclusion 
to be come to was that the failure of the 
casting was due to repeated stresses which 
gave a considerable concentration at a dis- 
continuity which would be discovered only 
with considerable difficulty by radiography. 
Therefore he suggested great care should be 
exercised in our interpretation of static 
stresses, and what was thought to be the 
meaning of the tensile test piece cast with 
the casting. In considering these discon- 
tinuities and their interpretation from radio- 
graphs, we must be very careful to consider 
the significance of any discontinuity dis- 
covered in relation to the kind of stress, and 
particularly repeated stresses. 

Dr. L. Mullins (Kodak, Ltd.) said that 
although X-ray inspection had been widely 
used during the past decade as an aid in 
devising sound foundry technique, its poten- 
tialities were by no means fully realised. Too 
often, radiography was limited to the inspec- 
tion stage where it could make little, if any, 
direct contribution to the improvement of 
the quality of the incoming castings. Where 
X-ray inspection was not applied—as was 
more often the case—even these possible 
advantages were completely missed. That 
radiography could be a valuable servant to 
the foundryman was shown by the following 
striking example. Fifty thousand castings 
of a certain type were made under what 
was thought to be ideal foundry practice, 
and 14 per cent. were condemned on inspec- 
tion. Following an X-ray study, the foundry 
conditions were changed with an almost 
unbelievable improvement in quality only 
1-2 per cent. in the next 75,000 castings 
being condemned. In the past, the X-ray 
technique had suffered from the lack of any 
sound universal quantitative scheme for 
grading the extent of any defect. In its 
absence standards of radiographic approval 
would tend to remain artificially high as a 
safeguard against fixing too low a standard 
of approval, and perhaps also against the 
possibility of the X-ray method missing 
certain important, though small, defects. 
The chief difficulty here was that the X-ray 
method could not prove the absence of a 
crack, but could only confirm its presence. 

Mr. W. H. Salmon (Hadfields, Ltd.) asked 
if the author had not gone into too much 
detail in attempting to show ten grades of 
severity of fault, and would not three grades 
have been sufficient, viz., satisfactory, fairly 
good, and bad defects. The foundryman was 
not so interested when he had made a sound 
casting, but he was very concerned to know 
which part of a casting was so unsound that 
he must take remedial action. The author 
reported an effort to design steel castings so 
that the production of sound castings could 
be achieved without the use of radiographic 
inspection, the X-ray method being em- 
ployed only for development work. Was 
there a tendency to rely on proof load testa, 





together with magnetic crack detection, 
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rather than on X-ray examinations, for the 
final acceptance of such highly stressed steel 
castings, and could the author give the cost 
of X-ray examinations for different thick- 
nesses of simple steel castings such as plates ? 

Mr. H. N. Pemberton (Lloyd’s Register 
of Shipping), speaking in the absence of Dr. 
Dorey (the chief engineer to the Register) 
said the paper was of significance to both 
engineering and steelfoundry industries. By 
means of X-rays engineers could be assured 
that steel castings were in every way sound, 
and in many cases equivalent, if not superior, 
to steel forgings. The use of radiography in 
steel foundries was at present at an early 
stage of development, but Lloyd’s Register 
of Shipping had had some twelve years’ 
experience of X-rays for the inspection of 
welds. He gave a word of warning that as 
the use of X-rays increased in industry, 
there was likely to be a corresponding 
increase in the number of people wholly 
untrained in the subject who would, never- 
theless, have the final authority to accept or 
reject a casting as the result of X-ray exami- 
nation. Lloyd’s had therefore found it 
necessary to have surveyors specially trained 
in the interpretation of radiographs, and this 
procedure had been amply justified by 
results. The value of the radiographic pro- 
cedure might be completely destroyed if the 
radiographs had to be judged by someone 
with an inadequate knowledge of the various 
aspects of radiography, not only in the taking 
of the photographs, but also in the processing 
of the negatives. Lloyd’s Register had 
decided to provide machinery for exercising 
control by establishing a list of approved 
industrial radiographic test houses. Firms 
desiring this recognition would be subjected 
to periodic expert supervision, and their 
reports on radiographic interpretation would 
be endowed with special authority. 

Mr. C. M. Michie (David Brown, Ltd.), 
said that in order that the results of radio- 
graphic examination might most effectively 
be brought to bear upon the production of 
any particular casting, it was essential that 
they should be presented with a minimum of 
delay and in as clear a manner as possible 
to the foundry personnel. If the radio- 
grapher had sufficient knowledge of foundry 
practice and of the service conditions of the 
part under examination, he could, with 
advantage, omit from his report reference to 
insignificant flaws, such as surface defects 
and isolated sand inclusions. A report which 
indicated clearly the nature and location of 
permanent defects in a casting was of greater 
value for routine quality control than the 
more elaborate report which was necessary 
in the case of castings for final inspection 
and release. The method employed by the 
author had no doubt been developed to 
provide a clear report in that way, and it was 
aimed to be specially useful when applied 
to a plate-like casting, but, as described, it 
did not provide direct information concerning 
the depth or extent of the defect in a direc- 
tion at right angles to the diagram—an 
important indication which could not be 
disregarded. 


FounDRY PRACTICE 


The First Report of the Foundry Practice 
Sub-Committee of the Steel Castings Research 
Committee was next presented. The official 
summary runs as follows :-— 


The Foundry Practice Sub-Committee was formed 
to carry out practical investigations into problems 
encountered in the steel foundry. 

Part 1 of this report records théir work on the 
running and risering of simple shapes used as 4in., 
6in., and 9in. cube castings, and castings 6in. square 
by 12in., 18in., and 24in. long. The effectiveness 
of various types of feeder heads normally used in 
steel foundries is illustrated by a large number of 





sawn sections of the experimental castings. ‘The 
disadvantages entailed in using narrow heads 
which freeze prematurely, and the advantages of 
wider heads, insulated heads, and the use of mould 
material which promotes differential solidification, 
are illustrated. The establishment of definite prin- 
ciples to be applied to steel castings will help to 
remove some of the uncertainties which constantly 
confront the technical staffs of steel foundries. 

The pioneer work in developing the so-called 
“‘ whirl-gate ’ head method of feeding steel castings 
and recent examples of the application of this type 
of head and of the ‘ atmospheric” head are 
described and illustrated in Part 2. 

Foundry trials comparing the different types of 
feeding compound used on the fluid steel as it rises 
into the heads of steel castings are summarised 
in Part 3. 

In Part 4 experiments designed to provide a 
numerical index of the tendency of different steels 
to hot tears in the mould are reported and attention 
is drawn to the fact that the degree of hot-tearing 
in a particular design can be minimised or often 
eliminated by using steel with a lower sulphur 
content. 

In Part 5 some of the wartime activities of the 
Sub-Committee are set out, and some fundamental 
casting problems are mentioned in Part 6. With 
a return to more normal conditions, attention will 
be devoted to further research under practical 
foundry conditions. The future progress of the 
steel castings industry depends on the co-operation 
of the foundry executives, who have already given 
so much of their time and experience, and on the 
generosity of individual manufacturers, who have 
carried out these practical experiments at their own 
expense. 


DISCUSSION 


Mr. H. T. Angus (British Cast Iron Research 
Association), after congratulating the Sub- 
Committee, said it was important to realise 
that the only cavities discussed were gross 
cavities, but all steel founders were aware 
that finer degrees of porosity were sealed by 
saw cuts rather than revealed. In the sections 
which had been examined it was quite 
obvious that satisfactory examination by 
means of fracture or even deep etching would 
be somewhat impracticable. It would be 
desirable in the extension of the work for the 
Sub-Committee to consider the use of density 
determinations, as well as saw cuts, X-rays, 
&c. The advantage of determining the 
soundness of a casting by its density was 
that an empirical figure could be given of 
the estimation to be carried out before any 
sectioning was undertaken. Defects which 
reached the surface would obviously have to 
be stopped off before density determinations 
were made, but a complete examination of 
the results obtained by final sectioning and 
the determinations, would make the work 
considerably more valuable. Preliminary 
work which he carried out two or three years 
ago indicated that apparently sound castings, 
in fact, had substantial variations in density. 

Dr. L. Northcott, after expressing appre- 
ciation of the manner in which the work of 
so many firms had been brought together 
in one paper, said it was, in effect, a presenta- 
tion of experimental data with little in the 
way of theory or speculation involved. 
Therefore it did not call for very much com- 
ment in that respect. The only point on 
which the authors might have made a more 
definite comment was in connection with 
the statement in the General Survey that 
“there is some suggestion in the results 
that hot steel poured slowly gives less piping 
than cold steel poured quickly.”” His experi- 
ence with steels and non-ferrous alloys of 
all types was that to get a good surface it 
was necessary to pour as quickly as possible 
and as hot as possible, whereas to obtain 
adequate soundness, the thing to do was to 
pour as slow and as cold as possible. The 
main point he wished to draw attention to 
was that of testing. In some similar work 
which he was concerned with on various 
alloys in determining the correct method of 
pouring and mould conditions, they had 
found it extremely useful ‘to section castings, 


etch, and, in particular, take samples for 
mechanical tests. It was extremely discon. 
certing when one had what appeared to be a 
reasonably sound test bar to get an elonga- 
tion figure of 2 or 3 per cent., or sometimes 
even nothing at all. That had a bearing 
also in the opposite direction, viz., getting 
what looked obviously an unsound test bar 
and getting reasonable elongation and mecha. 
nical strength figures. That was bound up 
with the form in which the porosity occurred 
and the inter-dendritic type of porosity was 
not well shown by X-ray examination, 
although it was well shown by mechanical 
tests. There was an enormous amount of 
work for the Sub-Committee in this connec. 
tion, but in order to avoid too much work 
there was no need to carry out mechanical 
tests on the simpler shapes; it could be 
applied to the more complicated shapes of 
castings. A chill cast steel ingot was similar 
to a sand cast ingot, but when the two were 
originally intended to be of the same size 
the chill casting, which formed a thick skin 
quite rapidly soon shrank away from the 
mould, whereas he believed that occurred less 
with a heavy sand casting. He suggested 
that the authors should give the benefit of 
their experience with chilling and slow 
pouring or upward feeding. With certain 
types of casting, where the attempt was 
made to get preferential or ‘directional solidi- 
fication and having a chill at the bottom of 
the mould, one might get a relatively sound 
casting, using no more than 20 per cent. 
excess metal, and he would like to see the 
results of work done on a larger scale. Also, 
had the authors any experience of special 
methods of casting. The methods he had in 
mind were entirely orthodox, and it would be 
interesting to see results obtained with a 
method such as the Durville, which enabled 
one to pour at only a few degrees above what 
was normally considered the liquidus. Work 
might also be done on continuous feeding. In 
the non-ferrous metal industry continuous 
feeding was used quite a lot. 

The meeting then adjourned until the 
afternoon. 

(To be continued) 








S.R. “West Country” Pacifics 


A MODIFIED form of his heavy “ Pacifics” 
has been designed by Mr. O. V. Bulleid for use 
on the West of England main line to haul heavy 
passenger and goods trains. The new engines 
are a little smaller than those of the ‘‘ Merchant 
Navy ”’ class, so that they may be able to work 
over the routes west of Exeter on which bridges 
and track restrictions are in force. The similarity 
in appearance to the prototype is evident from » 
the photograph reproduced herewith, and it is 
pleasant to note that the company’s old colours 
of green and yellow have replaced the wartime 
black. 

The following table gives some leading par- 
ticulars of both engines :— 








** West ** Merchant 
Country.” Navy.” 
Cylinders (three simple) .../ 16}ir. x 24in.} 18in. x 24in. 
Driving wheels ... ... ...| 6ft. 2in. 6ft. 2in. 
Pressure ous 280 Ib. 280 Ib. 
Grate area ... ... .} 38-25 sq. ft. | 48-5 sq. ft. 
Heating surface— 
Evaporative +» ++] 2,122 aq. ft. | 2,451 sq. ft. 
Superheating ...... ...| 545 8q. ft. $22 sq. ft. 
Tractive effort (85 percent.)| 31,000 Ib. 37,500 Ib. 
Weights— 
On drivers ..-| 18 t. 15 ewt. 21 t. 
On bogie ..-| 15 t. 10 ewt. | 15 t. 10 ewt. 
On trailer... .| 14 t. 5 ewt. 14 t. 
Water ... 4,500 gals. | 5,000 gals. 
Coal 5 tons 5 tons 











In many respects the new “ Pacifics ” follow 





their immediate predecessors. They have the 
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Bulleid valve gear, B.F.B. wheel _ centres, 
thermic syphons, automatic lubrication, and 
air smoothing. They have turbo-generators 
for electric lighting, and the comfort of the crew 
has been studied. Welding has been largely 
adopted in construction, and accounts for some 
of the weight saving. 

Seventy of these new engines are on order, 
and three are already out of the shops. They 





are all to be named after West Country towns. 


remains to be’done, but the effect of the second 
World War, following the period of economic 
uncertainty in the early 1930s, has been to 
hamper the re-equipment programme very 
seriously. Under the impact of war conditions 
the general question of machine-mining in its 
fullest expression has received a great impetus, 
and the time is therefore ripe for a reconsidera- 
tion of British mining methods, with particular 
reference to the development of new methods 





ping any industry is that, that industry should 
make a gross profit sufficient to allow of the 
necessary reserve being created. It is, I think, 
a fair comment that the level of profit permitted 
to-day to the mining industry is grossly inade- 
quate, and taken in conjunction with the 
inadequate allowances for depreciation and 
obsolescence, a very considerable brake has 
been imposed on the attempt of the industry to 
re-equip itself. I am glad to see that this prin- 





a 





SOUTHERN RAILWAY 


The Southern has adopted the new nomencla- 
ture and classes these ‘* Pacifics ” as ‘‘2 1 C 100.” 
Here ‘* 2” stands for the first pair of axles (the 
bogie), and “‘1” for the trailing axle; “*C” 
means three driving axles, and “100” is the 
number of the engine in its class. 








Coal Mining* 
By Professor DOUGLAS HAY 


DuRING the war a national conscience appears 
to have developed, though rather belatedly, 
towards the mining industry. In the past the 
nation has been content to leave the industry 
to the play of economic forces quite beyond its 
power to control on the general assumption, 
that “cheap” coal was the basis of national 
prosperity. The nation having decided to do 
something about it is apparently following the 
popular method of finding a scapegoat, and the 
mining engineer to-day is not altogether escap- 
ing criticism. There is, however, a grave danger 
that in this search for a scapegoat the real 
fundamental causes which have delayed the 
technical improvement of collieries in recent 
years may be overlooked. 

Since the first World War the pressure of 
economic circumstances, which have been well 
described elsewhere, operated to keep the 
industry on the poverty line, unable to pay a 
high wage or to finance many necessary develop- 
ments. Mining engineers have therefore had 
to cut their coat according to their cloth and 
were not free to spend money on research, 
development, and expansion to the same extent 
as other more fortunate industries. Neverthe- 
less, between the wars radical developments 
in technique were effected, and, in particular, 
the method of intensive mining by machine-cut 
conveyor faces was fully developed, and much 
experimental work done on the conditions 
necessary for success. During the past ten 
years we have also seen a considerable exten- 
sion in the use of gate road and trunk road 
conveyors. In addition, a great deal of moderni- 
sation has been effected to surface plants, coal- 
preparation plants, &c., and it is estimated that 
not less than £100,000,000 has been ploughed 
back into the re-equipment of British collieries. 


MACHINE-MINING 
It is, nevertheless, true that a great deal still 





* From the Presidential Address to the Institution of 
Mining Engineers, July b8th, 1945. 





of working and the invention of suitable 
machines for eliminating, as far as possible, 
heavy and arduous manual labour. The idea 
is, in fact, to réplace the old-time hand-getting 
collier by the machine operator. 

We have been passing through an interim 
period during which we have partly mechanised 
our collieries, but have not, as yet, succeeded 
in fully eliminating such labour as the shovel 
loader. This has had the disadvantage that 
the old-time craftsmanship of the hand-getting 
collier has been largely replaced by a semi- 
skilled mass effort, partly based on the machine 
and partly on the shovel and pick. Many advan- 
tages will obviously ensue when we have suc- 
ceeded in achieving full mechanisation and 
restoring, or rather creating, a new type of 
craftsmanship. It must be appreciated that 
great effort and much thought and experiment 
will be necessary before this desirable end can 
be attained. 


PLANNING 


One vital matter called for by modern pro- 
gress in mining methods is the need for long- 
term planning, and this problem is severely 
complicated by the fact that the old-time 
methods have exhausted much of the coal in 
the better seams and the coal more easily 
accessible, leaving in many cases an extremely 
difficult problem of forward planning to be 
overcome. Attention must here be drawn to 
the recent town and country planning legisla- 
tion. This has placed wide powers in the hands 
of local authorities, some of whom do not seem 
to appreciate that one of their duties, in addition 
to the needs of housing and general amenities, 
must be to make proper provision for the needs 
of expansion and reconstruction of industry. 


FINANCE 

We have heard much lately about the finance 
required for carrying out this programme. 
Estimates have been given of the order of 
£150,000,000, which might be spread over ten 
years. This sum represents an increase of 
approximately 50 per cent. on existing capitali- 
sation, and it is evident that the expenditure of 
such large sums without due regard to condi- 
tions and possibilities may lead to waste and 
the adoption of wrongful methods. It will be 
appreciated, moreover, that if the industry has 
to borrow this money it may lead to over- 
capitalisation, which would hamper the chances 
of creating a healthy industry in the future. 





The correct way of modernising and re-equip- 
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ciple has been recognised by the present 
Chancellor of the Exchequer. 


LABOUR 


The next great brake on progress has been 
the effect on labour of the unfortunate economic 
conditions which have existed in this country 
between the two World Wars. The severe 
limitation of the foreign market to British coal, 
which resulted from factors well known to you, 
caused British collieries much short time, and 
brought about the closure of many of them. 
This induced a state of mind of uncertainty, 
both in the employer and in the worker. The 
latter, in particular, felt that he had no security 
in tenure of his job, which drove him to fight 
hard for better wages and greater security. 
These factors reacted on technical progress 
because it was obviously contrary to public 
policy to throw men on the labour market, and 
employers generally were reluctant to introduce, 
in the face of great opposition, new methods 
which would have the result of displacing men. 
The tendency therefore was to proceed 
cautiously in the development of such methods. 

Very understandably, the worker continues 
to view with great suspicion new methods 
designed to increase the efficiency of production, 
and this engenders a reluctance to co-operate 
with managements. The whole problem has 
been much discussed of late, and it is sufficient 
here. for me to observe that until full co-opera- 
tion of the worker is obtained, progress will 
inevitably be slow. 

Another brake on technical progress has also 
resulted from these conditions in that far too 
much of the time of mining engineers and colliery 
officials has been taken up in dealing with the 
labour problem. It is clearly wrong that every 
attempt at technical progress should become the 
subject of a battle between various interests. 

The labour situation, however, requires 
clearer thinking than has been evident recently. 
Assuming that mining engineers are given every 
encouragement and opportunity to develop new 
methods designed for increasing the efficiency of 
production, this can only mean that the pro- 
duction per individual will increase and for a 
given output the total labour force will diminish. 
It is evident therefore that unless an increased 
output is absorbed a substantial proportion 
of the present labour force will become redund- 
ant and will have to be transferred to other 
industries, and this fact must be faced in all its 
implications. It is germane to the point to 
observe that with the intensified mechanisa- 
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tion of mines a substantial labour force is 
required in other industries to supply the 
necessary machinery and equipment. 


RECRUITMENT OF TECHNICAL Starr 


The last great obstacle to progress to which 
I wish to refer is the existing shortage of well. 
trained officials of all grades. The falling off 
in recruitment of young men of good calibre 
has been a result of the troubles with which 
the industry has been afflicted. The constant 
threat of labour troubles and the type of propa- 
ganda used in the Press and on the films hag 
led the public to believe that mines are not 
fit places for anyone to work in. As a result, 
the higher direction of collieries is more and 
more being left to the non-technical side of the 
industry, which is obviously undesirable. | 
have been very interested recently, when taking 
underground people from various walks of life 
who have never before seen a mine, at their 
surprise in finding that conditions underground 
are not in the least what they had been led to 
believe. A considerable change in the attitude 
of the public is required if we are to receive the 
assistance from the community that we have a 
right to expect in an industry so vital to the 
welfare of the country. 





Burnishing Broaches 





THROUGH the courtesy of Sir William Stanier, 
we are able to present particulars of burnishing 
broaches used for the production of bronze 
bushes in railway workshops. Sir William intro- 
duced the design at Swindon and took it to 
Crewe when he became chief mechanical engi- 
neer of the London, Midland and Scottish 
Railway. The broaches are usually made of 
mild steel case-hardened, and the burnishing 
ridges are themselves highly finished to very 
close dimensions. They leave a mirror-like 
surface. The broaches are ger:erally pressed 
right through the bushes and fall on a leather 
pad below. For hardening, they are soaked for 
six hours at 900 deg. to 950 deg. Cent. in a suit- 
able case-hardening mixture, reheated to 840 
deg. to 860 deg. Cent., and quenched, reheated 
again to between 720 deg. and 740 deg. Cent. 
to harden and refine the case, and tempered 
at 450 deg. Cent. All the essential particulars 
for two sizes are given in the accompanying 
tables and drawings. It will be noticed that 
the diameter of the final burnishing ridge is a 
few ten-thousandths greater than the standard 
hole, to allow for shrinkage. The broaches are, 
of course, used after the bushes have been 
pressed into position. 








Future of Aviation 





In the May number of Mechanical Engineer- 
ing, Mr. C. C. Furnas, director of research, aero- 
plane division, Curtiss-Wright Corporation, says 
in a paper entitled “The Next Twenty-Five 
Years in Aviation,”’ that there are three major 
questions that the average person would like 
to have answered for the commercial aeroplane 
of the future. They are :—(1) How big? (2) 
How fast? (3) How many? He discusses 
these questions for the immediate post-war 
period, up to about the year 1950, and again 
for the period following 1950. There are two 
sets of answers because, in the immediate post- 
war period, we will, he says, be involved in 
consolidating our technical gains, but after 
five years we can expect to see the really new 
developments becoming effective. 


How LarcE ? 


Standard equipment on domestic air lines 
at the present time is the Douglas “‘ DC-3” 
which has a carrying capacity of twenty-one 
passengers. There is a current Sunday supple- 
ment opinion that aeroplanes of this size are 
merely miscrocopic compared to those which 
will be flying in the near future, and that we 
may expect to see air travel in 1000-passenger 
aeroplanes, but reality will bring something 
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much less dramatic than that. As far as engi- 
neering skill and knowledge are concerned, it 
would probably be possible to design, build, and 
fly an aeroplane weighing perhaps 1,000,000 Ib. 
and with a carrying capacity of 1000 passengers, 


’ but it is not anticipated that this will be done. 


There are certain practical, particularly econo- 
mic features, which enter into the matter. 

In order for a commercial air line operation 
to be successful and profitable, it must operate 
at 50 to 70 per cent. capacity most of the time. 
Further, an air line, at least in the continental 
United States, must supply service with great 
frequency. Offhand, it may seem somewhat 
paradoxical, but the faster e person can travel 
the more does he want the service available at 
all times. Hence the demand will be for small 
aeroplanes flying at frequent intervals, in order 
to meet the public demands and still maintain a 
profitable operation. 

It is anticipated that in the immediate post- 
war years the flying public of the United States 
will need to have aeroplanes of four different 
sizes, as follows :— 

(1) The so-called small feeder aeroplanes 
which will operate on side lines which lead into 
the main air lines, and will be of ten to fifteen- 
passenger capacity. 

(2) The small trunk-line aeroplane, which will 
be used for local service, such as flights from 
New York to Chicago, wits several stops along 
the way. This will be of about twenty to 
twenty -five-passenger capacity—the size of the 
present “‘ DC.3.”* 

(3) The bulk of the air line travel, however, 
will be in passenger aeroplanes of forty to sixty- 
passenger capacity, which will be standard 
equipment for the main trunk line. Two of the 
Army cargo aeroplanes now in widespread use 
are about this size, namely, the Curtiss-Wright 
‘Commando” or “ C-46,” and the Douglas 
“(-54.”" There will probably also be a demand 
for a few, but only a very few, aeroplanes with 
a carrying capacity of eighty to a hundred and 
twenty-five passengers. The new Lockheed 
“Constellation” which has recently been 
greatly publicised has a carrying capacity just 
a little less than this. 

(4) For trans-oceanic flights, the equipment 
will be larger, probably starting with aeroplanes 
of about a hundred-passenger capacity and 
going to larger sizes as traffic increases. The 
Martin flying-boat, the ‘‘ Mars,” is an aeroplane 
of about this size. Land aeroplanes of the larger 
sizes will probably also be used. The Douglas 
“ DC-7 ” is of a hundred-passenger capacity. 

The pattern of size for commercial aviation in 
the immediate post-war years is already at 
hand, and the typical aeroplanes are already in 
use by the Armed Forees. There will be a 
trend towards the use of larger sizes, but it will 
develop slowly. 


How Fast ? 


In order to answer the question of how fast 
commercial aeroplanes will be, it is necessary 
to counter with another question, How much 
speed is the public willing to pay for? This 
question can only be answered by experience 
which has not yet been acquired. Hence an 
aceurate prediction cannot be made as to what 
the future transport speeds will be, but the 
trend can be outlined quite definitely. 

For an aeroplane of a given acro-dynamic 
efficiency there is a most economical cruising 
speed. At speeds lower than this, the fixed 
charges, the salaries of operating personnel, &c., 
seriously cut down the financial return over 
any given period of time, and thus make the 
operation unprofitable. At speeds greater than 
this optimum, more power and more fuel are 
required, and the general wear and tear on the 
equipment is greater. Speeds exceeding this 
optimum are bought dearly, and no one yet 
knows how much the public is willing to pay 
for the saving in time. The air line operator 
would, of course, like to have his aeroplanes 
flying at the most economical speed, but com- 
petition and public demand may force him con- 
tinuously to raise this limit. 

The Douglas ‘“‘ DC-3,” the standard equip- 
ment at the present time, normally cruises at 

*The Avro ‘Tudor I,” described in our issue of 


July 6th, is an example of comparable British aeroplanes 
—it will carry up to twenty-four passengers. 








about 180 m.p.h., but that is somewhat too 
slow for post-war aviation. A short time ago 
the new Lockheed “ Constellation,” aided by a 
good tail wind, flew non-stop from Burbank, 
Calif., to Washington in 6 h. 58 min., at an 
average speed of 329 m.p.h. The cruising speed 
of this ship is of the order of 275 m.p.h., which 
probably sets about the top of the anticipated 
commercial air travel cruising speed in the 
immediate post-war period. The moderate- 
sized transports mentioned before, the Curtiss- 
Wright ‘‘ Commando ” and the Douglas “‘ C-54,” 
have cruising speeds of the order of 225 m.p.h.; 
hence it is anticipated that the schedules for 
the average commercial air lines on the moderate 
to long hops will be arranged for normal air 
cruising speed of 225 to 300 m.p.h. 


How Many ? 


Those who expect to see the atmosphere prac- 
tically saturated with thousands of commercial 
air lines are due for disappointment. They do 
not realise how much one aeroplane can do in the 
space of a year. A few statistics will clarify 
the situation. 

The unit of measure of passenger travel is the 
so-called “‘ passenger-mile.” A passenger-mile 
is defined as one person travelling 1 mile. In 
the year 1940, which might be considered the 
last normal year in the trend of transportation, 
air travel amounted to 1000 million passenger- 
miles. In the same year Pullman travel by rail 
was 7000 million passenger-miles. Inter-city 
coach travel by rail was just under 13,000 million 
passenger-miles. Travel by bus was 10,000 
million passenger-miles. Since air travel 
amounted to one-seventh of the travel by 
Pullman cars, both sleepers and parlour cars, 
it represents a substantial amount of passenger 
movement. Yet in that year, 1940, there were 
only 338 passenger air liners used in the United 
States. It is a mere handful compared to the 
7329 Pullman cars then in use. 

In 1942,the Armed Forces requisitioned a 
little more than one-half of the aeroplanes in 
use by commercial air lines, so that from that 
time on the air line business has been carried on 
with a total of only 165 passenger aeroplanes. 
Yet, by crowding the schedules, operating at full 
capacity at all times, and speeding up servicing, 
they were still able to maintain the level of 
1389 million in 1942 and 1632 million passenger- 
miles in 1943. 

In the careful analysis and prediction which 
have been made by MacDonald and Drew, f it 
is estimated that by 1950 air travel will amount 
to about 7000 passenger miles per year. That 
is about equivalent to the total Pullman travel 
in the year 1940. This will be a 700 per cent. 
increase in a very few years, but even this will 
not lead to any phenomenal number of com- 
mercial aeroplanes. 

Aeroplanes, of course, can carry commodities 
as well as passengers. It is anticipated that by 
1950 first-class mail which is going further than 
some minimum distance, probably about 400 
miles, will normally be carried by aeroplane. 
This will represent about a ninefold increase 
in air mail transportation over that of 1940. 

The third major category of aeroplane busi- 
ness is that of carrying cargo. Thus far, this 
traffic has been much smaller than air mail 
traffic, and microscopic compared to the 
freight and express hauled by rail. In the 
year 1940, 35 million ton-mifles of cargo were 
carried by air. It is anticipated that by the 
year 1950 this air cargo business will increase 
to a total of 110 million ton-miles, or thirty-one 
times the 1940 cargo business. 

If one takes the weight of average of all these 
increases in passenger, mail, and cargo traffic, 
the prediction is that total air business will 
increase approximately eightfold by the year 
1950. This represents a rapid rate of increase, 
but it still does not require any great increase 
in the number of aeroplanes. It should be 
remembered that the total number of com- 
mercial air liners at this time is still less than 
200, and that by the year 1950 the average air 
liner will be twice as big as that now being used 





+ “Air Transportation in the Immediate Post-War 
Period,” by B. A. MacDonald and J. L. Drew, Report 
No. BB-69, March, 1944, Business Research Department, 
gta Corporation, Airplane Division, Buffalo, 


and that it will probably be 25 to 50 per cent. 
faster. The survey mentioned indicates that 
all of the increased business can be handled 
in the year 1950 by a total of some 570 aero- 
planes, distributed in the four categories cited. 
That is a long way from the tens or hundreds 
of thousands which many people seem to 
anticipate. 


Factors oF IMPROVEMENT 


The principal commodity which the aero- 
plane has to sell is speed. It is anticipated that 
speed will be increased, but even if it were 
carried to extreme limits, the use of air travel 
will not increase tremendously until sub- 
stantial improvement is made in several 
categories. These factors are the same as for 
any form of transportation, i.e., reliability, 
safety, comfort, cost, and appearance. 

Reliability.—One of the principal deterents 
to the greater use of aeroplanes is the unrelia- 
bility of schedule. In 1941, only 91 per cent. 
of the scheduled flights were completed, over 
the country as a whole. If it is absolutely 
essential that a person arrive at his destination 
on schedule, he is prone to go by rail or auto- 
mobile, because of the frequency with which 
aeroplane flights are cancelled. 

The principal enemy of aircraft schedules is 
the weather. It will soon be possible to com- 
plete scheduled commercial flights no matter 
what the atmospheric conditions may be. 

One of the outstanding developments of this 
war has been radar, which is an abbreviation 
for ‘radio detecting and ranging.” Radar is 
used in many ways. Many of its applications 
and methods of operation are still secret, but 
in general it may be said that radar uses short 
radio waves as @ substitute for light rays. 
This makes it possible, with proper instrumenta- 
tion, to see and to make many measurements, 
no matter what may be the condition of the 
weather or darkness. In all probability, radar 
is going to become the basis for keeping an aero- 
plane automatically at a safe distance above 
obstacles for exact navigation at all times, for 
collision prevention, and for blind-approach 
and blind-landing systems which will be used 
in thick weather. There is every reason to 
believe that this new device, plus the utilisa- 
tion of exhaust heat to prevent the formation 
of ice on the wings and fuselage, will eventually 
make it possible to maintain a reliability of 
schedule at least as gooc’ as that of the railway 
and with almost equal safety. If the aircraft 
manufacturers seriously commercialise the 
developments which the physicists have made 
during the past few years, we can expect to see 
@ real revolution in air travel begin within the 
next few years. 

Safety.—The average person still seems to 
persist in thinking that the aeroplane is a 
hazardous device. For military or private 
aeroplanes he is partially correct, but the statis- 
ties of the situation show that the commercial 
air liner is safer than the private automobile. 
In the year 1941 there was one death for approxi- 
mately 45 million passenger-miles. In the 
same year there was one passenger death per 
36 million passenger-miles in private auto- 
mobiles. Hence the air liner, in terms of miles 
travelled, is substantially safer than the private 
automobile. Safety and completion of schedule 
are the two ends to be achieved. As the per- 
centage of completion of schedule goes up by 
flying in bad weather the safety tends to go 
down, but the air lines must furnish reliability 
and safety. They will; but it will be a severe 
and expensive technical struggle that will not 
be completed overnight. 

Improvements for Comfort.—At the present 
time the average air trip is fairly comfortable, 
unless rough weather is encountered, and then 
it can be very uncomfortable indeed. The 
effect of changing pressure on the ear drums 
in ascending or descending is also a deterring 
factor with many people. The latter condition 
can and probably will be corrected by the use 
of pressurised cabins. Roughness in air travel 
can be alleviated to an appreciable degree by 
using larger aeroplanes and in many cases by 
flying at higher altitudes. It is also probable 
that improvements will be forthcoming in the 
control systems which will smooth out the aero- 
plane’s response to the bumps. A trip in rough 
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tion of mines a substantial labour force jg 
required in other industries to supply the 
necessary machinery and equipment. 


RECRUITMENT OF TECHNICAL Starr 


The last great obstacle to progress to which 
I wish to refer is the existing shortage of well. 
trained officials of all grades. The falling off 
in recruitment of young men of good calibre 
has been a result of the troubles with which 
the industry has been afflicted. The constant 
threat of labour troubles and the type of propa- 
ganda used in the Press and on the films has 
led the public to believe that mines are not 
fit places for anyone to work in. As a result, 
the higher direction of collieries is more and 
more being left to the non-technical side of the 
industry, which is obviously undesirable. [ 
have been very interested recently, when taking 
underground people from various walks of life 
who have never before seen a mine, at their 
surprise in finding that conditions underground 
are not in the least what they had been led to 
believe. A considerable change in the attitude 
of the public is required if we are to receive the 
assistance from the community that we have a 
right to expect in an industry so vital to the 
welfare of the country. 





Burnishing Broaches 





THROUGH the courtesy of Sir William Stanier, 
we are able to present particulars of burnishing 
broaches used for the production of bronze 
bushes in railway workshops. Sir William intro- 
duced the design at Swindon and took it to 
Crewe when he became chief mechanical engi- 
neer of the London, Midland and Scottish 
Railway. The broaches are usually made of 
mild steel case-hardened, and the burnishing 
ridges are themselves highly finished to very 
close dimensions. They leave a mirror-like 
surface. The broaches are gererally pressed 
right through the bushes and fall on a leather 
pad below. For hardening, they are soaked for 
six hours at 900 deg. to 950 deg. Cent. in a suit- 
able case-hardening mixture, reheated to 840 
deg. to 860 deg. Cent., and quenched, reheated 
again to between 720 deg. and 740 deg. Cent. 
to harden and refine the case, and tempered 
at 450 deg. Cent. All the essential particulars 
for two sizes are given in the accompanying 
tables and drawings. It will be noticed that 
the diameter of the final burnishing ridge is a 
few ten-thousandths greater than the standard 
hole, to allow for shrinkage. The broaches are, 
of course, used after the bushes have been 
pressed into position. 








Future of Aviation 


In the May number of Mechanical Engineer- 
ing, Mr. C. C. Furnas, director of research, aero- 
plane division, Curtiss-Wright Corporation, says 
in a paper entitled “The Next Twenty-Five 
Years in Aviation,” that there are three major 
questions that the average person would like 
to have answered for the commercial aeroplane 
of the future. They are :—(1) How big? (2) 
How fast? (3) How many? He discusses 
these questions for the immediate post-war 
period, up to about the year 1950, and again 
for the period following 1950. There are two 
sets of answers because, in the immediate post- 
war period, we will, he says, be involved in 
consolidating our technical gains, but after 
five years we can expect to see the really new 
developments becoming effective. 


How LarGE ? 


Standard equipment on domestic air lines 
at ‘the present time is the Douglas ‘‘ DC-3” 
which has a carrying capacity, of twenty-one 
passengers. There is a current Sunday supple- 
ment opinion that aeroplanes of this size are 
merely miscrocopic compared to those which 
will be flying in the near future, and that we 
may expect to see air travel in 1000-passenger 





aeroplanes, but reality will bring something 
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much less dramatic than that. As far as engi- 
neering skill and knowledge are concerned, it 
would probably be possible to design, build, and 
fly an aeroplane weighing perhaps 1,000,000 lb. 
and with a carrying capacity of 1000 passengers, 
’ put it is not anticipated that this will be done. 
There are certain practical, particularly econo- 
mic features, which enter into the matter. 
In order for a commercial air line operation 
to be successful and profitable, it must operate 
at 50 to 70 per cent. capacity most of the time. 
Further, an air line, at least in the continental 
United States, must supply service with great 
frequency. Offhand, it may seem somewhat 
paradoxical, but the faster e person can travel 
the more does he want the service available at 
all times. Hence the demand will be for small 
aeroplanes flying at frequent intervals, in order 
to meet the public demands and still maintain a 
profitable operation. 
It is anticipated that in the immediate post- 
war years the flying public of the United States 
will need to have aeroplanes of four different 
sizes, as follows :— 


(1) The so-called small feeder aeroplanes 
which will operate on side lines which lead into 
the main air lines, and will be of ten to fifteen- 
passenger capacity. 

(2) The small trunk-line aeroplane, which will 
be used for local service, such as flights from 
New York to Chicago, wita several stops along 
the way. This will be of about twenty to 
twenty-five-passenger capacity—the size of the 
present “* DC-3.”* 

(3) The bulk of the air line travel, however, 
will be in passenger aeroplanes of forty to sixty- 
passenger capacity, which will be standard 
equipment for the main trunk line. Two of the 
Army cargo aeroplanes now in widespread use 
are about this size, namely, the Curtiss-Wright 

‘Commando ” or ‘C-46,” and the Douglas 
“(-54.” There will probably also be a demand 
for a few, but only a very few, aeroplanes with 
a carrying capacity of eighty to a hundred and 
twenty-five passengers. The new Lockheed 
“Constellation” which has reeently been 
greatly publicised has a carrying capacity just 
a little less than this. 

(4) For trans-oceanic flights, the equipment 
will be larger, probably starting with aeroplanes 
of about a hundred-passenger capacity and 
going to larger sizes as traffic increases. The 
Martin flying-boat, the ‘‘ Mars,” is an aeroplane 
of about this size. Land aeroplanes of the larger 
sizes will probably also be used. The Douglas 
“ DC-7”’ is of a hundred-passenger capacity. 

The pattern of size for commercial aviation in 
the immediate post-war years is already at 
hand, and the typical aeroplanes are already in 
use by the Armed Forees. There will be a 
trend towards the use of larger sizes, but it will 
develop slowly. 


How Fast ? 


In order to answer the question of how fast 
commercial aeroplanes will be, it is necessary 
to counter with another question, How much 
speed is the public willing to pay for? This 
question can only be answered by experience 
which has not yet been acquired. Hence an 
aceurate prediction cannot be made as to.what 
the future transport speeds will be, but the 
trend ean be outlined quite definitely. 

For an aeroplane of a given aero-dynamic 
efficiency there is a most economical cruising 
speed. At speeds lower than this, the fixed 
charges, the salaries of operating personnel, &c., 
seriously cut down the financial return over 
any given period of time, and thus make the 
operation unprofitable. At speeds greater than 
this optimum, more power and more fuel are 
required, and the general wear and tear on the 
cquipment is greater. Speeds exceeding this 
optimum are bought dearly, and no one yet 
knows how much the public is willing to pay 
for the saving in time. The air line operator 
would, of course, like to have his aeroplanes 
flying at the most economical speed, but com- 
petition and public demand may force him con- 
tinuously to raise this limit. 

The Douglas ‘“ DC-3,” the standard equip- 
ment at the present time, normally cruises at 


*The Avro ‘Tudor I,” described in our issue of 
July 6th, is an example of comparable British aeroplanes 





about 180 m.p.h., but that is somewhat too 
slow for post-war aviation. A short time ago 
the new Lockheed “ Constellation,” aided by a 
good tail wind, flew non-stop from Burbank, 
Calif., to Washington in 6 h. 58 min., at an 
average speed of 329 m.p.h. The cruising speed 
of this ship is of the order of 275 m.p.h., which 
probably sets about the top of the anticipated 
commercial air travel cruising speed in the 
immediate post-war period. The moderate- 
sized transports mentioned before, the Curtiss- 
Wright ‘‘ Commando ” and the Douglas “ C-54,” 
have cruising speeds of the order of 225 m.p.h.; 
hence it is anticipated that the schedules for 
the average commercial air lines on the moderate 
to long hops will be arranged for normal air 
cruising speed of 225 to 300 m.p.h. 


How Many ? 


Those who expect to see the atmosphere prac- 
tically saturated with thousands of commercial 
air lines are due for disappointment. They do 
not realise how much one aeroplane can do in the 
space of a year. A few statistics will clarify 
the situation. 

The unit of measure of passenger travel is the 
so-called “‘ passenger-mile.” A passenger-mile 
is defined as one person travelling 1 mile. In 
the year 1940, which might be considered the 
last normal year in the trend of transportation, 
air travel amounted to 1000 million passenger- 
miles. In the same year Pullman travel by rail 
was 7000 million passenger-miles. Inter-city 
coach travel by rail was just under 13,000 million 
passenger-miles. Travel by bus was 10,000 
million passenger-miles. Since air travel 
amounted to one-seventh of the travel by 
Pullman cars, both sleepers and parlour cars, 
it represents a substantial amount of passenger 
movement. Yet in that year, 1940, there were 
only 338 passenger air liners used in the United 
States. It is a mere handful compared to the 
7329 Pullman cars then in use. 

In 1942,the Armed Forces requisitioned a 
little more than one-half of the aeroplanes in 
use by commercial air lines, so that from that 
time on the air line business has been carried on 
with a total of only 165 passenger aeroplanes. 
Yet, by crowding the schedules, operating at full 
capacity at all times, and speeding up servicing, 
they were still able to maintain the level of 
1389 million in 1942 and 1632 million passenger- 
miles in 1943. 

In the careful analysis and prediction which 
have been made by MacDonald and Drew, f it 
is estimated that by 1950 air travel will amount 
to about 7000 passenger miles per year. That 
is about equivalent to the total Pullman travel 
in the year 1940. This will be a 700 per cent. 
increase in a very few years, but even this will 
not lead to any phenomenal number of com- 
mercial aeroplanes. 

Aeroplanes, of course, can carry commodities 
as well as passengers. It is anticipated that by 
1950 first-class mail which is going further than 
some miriimum distance, probably about 400 
miles, will normally be carried by aeroplane. 
This will represent about a ninefold increase 
in air mail transportation over that of 1940. 
The third major category of aeroplane busi- 
ness is that of carrying cargo. Thus far, this 
traffic has been much smaller than air mail 
traffic, and microscopic compared to the 
freight and express hauled by rail. In the 
year 1940, 35 million ton-miles of cargo were 
carried by air. It is anticipated that by the 
year 1950 this air cargo business will increase 
to a total of 110 million ton-miles, or thirty-one 
times the 1940 cargo business. 

If one takes the weight of average of all these 
increases in passenger, mail, and cargo traffic, 
the prediction is that total air business will 
increase approximately eightfold by the year 
1950. This represents a rapid rate of increase, 
but it still does not require any great increase 
in the number of aeroplanes. It should be 
remembered that the total number of com- 
mereial air liners at this time is still less than 
200, and that by the year 1950 the average air 
liner will be twice as big as that now being used 





+ “* Air Transportation in the Immediate Post-War 
Period,” by B. A. MacDonald and J. L. Drew, Report 
No. BR-69, March, 1944, Business Research Department, 





—it will carry up to twenty-four passengers. 





Cage Wiens Corporation, Airplane Division, Buffalo, 


and that it will probably be 25 to 50 per cent. 
faster. The survey mentioned indicates that 
all of the increased business can be handled 
in the year 1950 by a total of some 570 aero- 
planes, distributed in the four categories cited. 
That is a long way from the tens or hundreds 
of thousands which many people seem to 
anticipate. 


Factors OF IMPROVEMENT 


The principal commodity which the aero- 
plane has to sell is speed. It is anticipated that 
speed will be increased, but even if it were 
carried to extreme limits, the use of air travel 
will not increase tremendously until sub- 
stantial improvement is made in several 
categories. These factors are the same as for 
any form of transportation, i.e., reliability, 
safety, comfort, cost, and appearance. 

ReliabilityOne of the principal deterents 
to the greater use of aeroplanes is the unrelia- 
bility of schedule. In 1941, only 91 per cent. 
of the scheduled flights were completed, over 
the country as a whole. If it is absolutely 
essential that a person arrive at his destination 
on schedule, he is prone to go by rail or auto- 
mobile, because of the frequency with which 
aeroplane flights are cancelled. 

The principal enemy of aircraft schedules is 
the weather. It will soon be possible to com- 
plete scheduled commercial flights no matter 
what the atmospheric conditions may be. 

One of the outstanding developments of this 
war has been radar, which is an abbreviation 
for ‘‘radio detecting and ranging.” Radar is 
used in many ways. Many of its applications 
and methods of operation are still secret, but 
in general it may be said that radar uses short 
radio waves as @ substitute for light rays. 
This makes it possible, with proper instrumenta- 
tion, to see and to make many measurements, 
no matter what may be the condition of the 
weather or darkness. In all probability, radar 
is going to become the basis for keeping an aero- 
plane automatically at a safe distance above 
obstacles for exact navigation at all times, for 
collision prevention, and for blind-approach 
and blind-landing systems which will be used 
in thick weather. There is every reason to 
believe that this new device, plus the utilisa- 
tion of exhaust heat to prevent the formation 
of ice on the wings and fuselage, will eventually 
make it possible to maintain a reliability of 
schedule at least as good as that of the railway 
and with almost equal safety. If the aircraft 
Manufacturers seriously commercialise the 
developments which the physicists have made 
during the past few years, we can expect to see 
a real revolution in air travel begin within the 
next few years. 

Safety—The average person still seems to 
persist in thinking that the aeroplane is a 
hazardous device. For military or private 
aeroplanes he is partially correct, but the statis- 
ties of the situation show that the commercial 
air liner is safer than the private automobile. 
In the year 1941 there was one death for approxi- 
mately 45 million passenger-miles. In the 
same year there was one passenger death per 
36 million passenger-miles in private auto- 
mobiles. Hence the air liner, in terms of miles 
travelled, is substantially safer than the private 
automobile. Safety and completion of schedule 
are the two ends to be achieved. As the per- 
centage of completion of schedule goes up by 
flying in bad weather the safety tends to go 
down, but the air lines must furnish reliability 
and safety. They will; but it will be a severe 
and expensive technical struggle that will not 
be completed overnight. 

Improvements for Comfort.—At the present 
time the average air trip is fairly comfortable, 
unless rough weather is encountered, and then 
it can be very uncomfortable indeed. The 
effect of changing pressure on the ear drums 
in ascending or descending is also a deterring 
factor with many people. The latter condition 
can and probably will be corrected by the use 
of pressurised cabins. Roughness in air travel 
can be alleviated to an appreciable degree by 
using larger aeroplanes and in many cases by 
flying at higher altitudes. It is also probable 
that improvements will be forthcoming in the 
control systems which will smooth out the aero- 
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air will never be as smooth as silk, but it will 
be smooth enough so that air sickness will 
practically be a thing of the past. 

Noise and vibration are major contributing 
causes to discomfort. The newer types of 
engines, to be discussed later, will almost 
certainly assure a quiet and vibrationless ride. 

Cost.—The average air trip now costs a little 
more than 5 cents per passenger-mile. As the 
amount of business increases, this figure can 
be brought down substantially. It is quite 
certain that, within a relatively few years, the 
cost will be between 3} and 4 cents per passen- 
ger-mile, and some operators believe that they 
can bring it down practically to the equivalent 
of the coach fare on railways. The dollar sign 
means a@ great deal to the average person, and 
every small increment in the saving in cost of 
air travel will greatly broaden the base of 
probable usage. 

Appearance.—The modern aeroplane has a 
head start in appearance. There seems to be 
something fundamental about the eye appeal 
of the streamlined contours of aeroplanes. 
They are made that way for purely aero- 
dynamic reasons. It is a fine example of 
functionalism being beautiful. Hence, it is 
not anticipated that major emphasis will have 
to be put upon the appearance factor, except 
for the interior of the aeroplane itself. 


PROBABLE TREND OF EXPANSION 


The average citizen would like to see the 
day when he could travel by commercial air 
lines anywhere in the world, swiftly, with 
certainty and safety, and at low cost. That 
day is very close at hand. A large group of 
the public would also like td have highly 
utilitarian, safe, inexpensive, private aircraft 
available, that almost anyone can operate under 
all conditions for both business and pleasure. 


That is a very difficult order to fill. The public} partly by the new station building to be con- 
is going to have to wait awhile. The advent of | structed on a bridge over the platform. 


the helicopter brings it somewhat nearer to the 


realm of possibility, but not even that will| constructed of reinforced concrete in the form 


bring substance to all the desires. 

Though small private aircraft will eventually 
play an important dle in all our lives, it does 
not appear that they are going to have the 


extensive use or be as important as automobiles. | countered during the construction of the tunnel, 
In cost, safety, and convenience, small aircraft | the chief of which was the necessity for keeping 
cannot be in the same category with the auto-| traffic running on the existing surface track, 
mobile. They are inherently more expensive | which had to be supported by means of tem- 
than automobiles, and must be kept in top| porary trestles and girders, while the work of 
condition or they are definitely unsafe. You| excavating and concreting was being done. 
can lose a fender or even blow a tyre on a car|The problem was further complicated by a 
with relative. impunity, but if you lose a wing | number of sidings branching off the feeder track. 
or a helicopter rotor blade in the air. you do it| Considerable alterations to existing municipal 
only once. Hence the author does not believe | and other power and water services had to be 
that we are ever going to see a flying machine | done. 
of some sort for every family. Evena helicopter] the excavation of 47,700 cubic yards of soil 
cannot be landed at the curb and parked in the | and rock and the placing of 13,100 cubic yards 
of concrete and 700 short tons of steel rein- 
The new terminal station building 


apartment garage. 


Instead of thinking of numbers in terms of | forcement. 
tens of millions, Americans will probably have | is to be a double-storey structure, with adequate 
to number their future flying machines in] accommodation for offices, waiting-rooms, and 
hundreds of thousands, but even that number] refreshment-rooms. A pedestrian subway is to 
can be the basis for considerable optimism on|be constructed under Eloff Street, leading to 
the part of both the manufacturer and the user. | the main concourse which will be slightly below 
Naturally, the aircraft manufacturer and the| street level. 
commercial operator think in terms of bigger} rooms are ranged round the concourse, and a 
and better business. When the predictions are | wide stairway leads down to the platform. 

The cost of the work is estimated at £162,313. 


Avontuur Narrow-Gauge Line 
Between Port Elizabeth and Avon- 
For those who say that even the substitution|tuur the South African Railways operate a 
of aeroplanes for all the railway travel would | narrow-gauge railway. 
not represent a very large business, it should be} track, including the extension to Patentie, is 
pointed out that, while the total railway travel | 139 miles. 
of the United States is about 20,000 million] Valley and also the Gamtoos River Valley, 
passenger-miles per year, the private automobile | fertile agriculture producing areas. 
travel is about 400,000 million passenger-miles | potatoes, apples, vegetables, fruit, and timber 
per year, a ratio of about 20to 1. Tapping only | are among the products. 
Farmers in this area have been trying for 
potential air travel many-fold. Moreover, | many years to persuade successive Governments 
Americans are far from being saturated with|to replace the narrow-gauge line, and while 
travel. The more they have, the more they| admitting that the present railway has made 
want ; and they will go after it as the standard | the development of the area possible, contend 
of living gradually rises. There is another|that the narrow-gauge no longer provides 
factor which must not be overlooked. Despite | adequate transportation. They say that there 
the fact that Americans usually think almost|are many costly delays in handling heavy 
entirely of themselves, they amount to only | seasonal traffic ; that the service is too slow and 
6 per cent. of the world’s population. How | products vital to the Union cannot under present 


that the operations will be small, he feels 
gloomy. At the present time, the courage of 
optimism is needed, particularly for the manu- 
facturer. 


a small percentage of that reservoir, increases 


other 94 per cent. of the inhabitants of the earth 
depends in no small measure on how good a job 
we do in the manufacture and in the use of aero- 
planes here at home. 








South African Engineering 
Notes 


(By our South African Correspondent) 
CaPE Town, May, 1945. 
First Union Underground Railway 


THE first underground railway in the 
Union is nearing completion. This is the Village 
Main-Faraday Street line in Johannesburg. 
More than 80 per cent. of all the work has been 
done and a start will be made in the near future 
with the new terminal station building, electri- 
fication, and signalling work. The line is an 
extension of the existing Booysens—Village 
Main electrified passenger line, and continues 
in a northerly direction from Village Main 
Station immediately adjacent to the east side 
of Eloff Street extension to the new terminus 
at the intersection of Eloff and Faraday streets. 
The terminus is suitated at the southern end of 
Eloff Street proper, three-quarters of a mile 
from Johannesburg Station and immediately 
opposite the Bantu Social Centre and Municipal 
Compound. It is only 200 yards from the Bantu 
Sports Ground and in the heart of the industrial 
area of Johannesburg City. 
The line is almost entirely in tunnel, built on 
the ‘‘ cut-and-cover ” principle, and the new 
terminal station is sunk between retaining 
walls about 20ft. below surface level, and will 
be partly covered by means of a steel roof 
spanning between the retaining walls and 


The tunnel for the line is 1487ft. long, and is 


of a framed structure which can accommodate 
two tracks inside, while it has also been designed 
to carry two surface tracks along the top. 

Numerous engineering difficulties were en- 


for instance, is described as impossible under 
existing circumstances, in spite of favourable 
climatic and other conditions. 

Last month the Minister of Transport, Mr, 
F. C. Sturrock, received a deputation from the 


with their grievance, said it was clear to him 
that the future held no scope for narrow-gauge 
lines. In any case, they would have to go, 
either to be replaced by a standard or broad. 
gauge line, or by road services. He could 
express no opinion as to the Port Elizabeth 
and Avontuur line until the matter had been 
fully investigated. He said he proposed asking 
the Railway Board to look into the whole 
matter. 

Other areas—only a few—served by narrow. 
gauge lines are also desiring that they be super- 
seded and in some cases the desire has been 
mooted that the standard gauge of 4ft. 8tin, 
be adopted and all other gauges be replaced by 
that gauge. ; 


New Railway Goods Depot 

At last work has started on the re- 
claimed area of the Cape Town foreshore, with 
the contruction of Cape Town’s new railway 
goods depot on the Woodstock side of the 
reclamation. To serve this new goods depét 
while under construction, the City Council has 
given permission to the Railway Administra. 
tion to lay a temporary railway siding across 
the Marine Drive, near the Tennant Street foot- 
bridge. The future development of the fore- 
shore will be controlled by a joint committee, 
consisting of a chairman and eight members, 
four representing the City Council and four the 
Railway Administration. With the matters in 
dispute between the City Council and the Rail- 
way Administration amicably settled, there 
is now no obstacle to proceeding with the 
development of the large area of ground which 
the extensive reclamation works carried out in 
the last few years has made available. 


Italian Liner Converted 


A former Italian liner, the ‘‘ Gerusa- 
lemme,”’ which figured in an exciting episode 
off the Zululand coast the day after Italy 
declared war on Great Britain, is now a naval 
hospital ship. 

The conversion was carried out in Durban, 


area on the point, when Mr. Sturrock, dealing ° 


The construction of the tunnel required 


The ticket offices and waiting- 


The total length of the 


This line serves the rich Langkloof 


and was completed in two months less than the 
estimated time. It entailed stripping the ship 
almost down to the frames. Of the fittings and 
furnishings that have been incorporated, a 
very high percentage were manufactured in the 
Union. 

Every latest scientific aid to health and 
morale is incorporated in the ship’s construc- 
tion. It has the most modern ventilation 
system, an air-conditioned operating theatre, 
a special ward for heat stroke cases, and a tuber- 
culosis ward as well as an infectious diseases 
ward. There is accommodation for more than 
420 cases altogether. 

The ship had been lying unused for nearly 
four years before being acquired and brought 
to Durban for conversion. The day Italy 
declared war, the “‘ Gerusalemme ” and another 
vessel, the Italian ‘“‘ Timavo,”’ left Durban, and 
early the next morning the ‘‘ Gerusalemme ” 
was sighted off the Zululand coast, close to the 
Portuguese border, and chased ashore by S.A. 
bombers. With the next tide she managed to 
get off and reached Lourenco Marques, where 
she remained until the capitulation. 








AmerIcAN’ MeRcuRY ReEsERVES.—The United 
States Bureau of Mines has announced that oro 
sufficient to supply 2300 metric tons of mercury was 
marked out by field crews during the years 1940 to 
1944. This represents a potential yield of 66,000 
flasks, and calculated on a national production 
basis of 50,000 flasks a year these reserves could 
meet the mercury needs of the nation for about 
sixteen months. A report on the Bureau’s wartime 
drilling and trenching operations shows that the 
exploratory work was conducted in fifteen states 
and in Alaska. At the end of June, 1944, the Bureau 
had examined 190 deposits, most of them in 
Arkansas, California, Nevada, and Oregon. Fifteen 
exploratory projects were started after these 








rapidly the benefits of aviation spread to the|circumstances be marketed. Dairy farming, 


examinations, and thirteen have been completed. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Steel Industry and Raw Materials 


The suggestion that a suitable exchange of 
coal between steel- ing areas would help steel 
makers substantially in the matter of costs was 
made by Mr. G. H. Latham in his chairman’s 
address at the recent annual meeting of the White- 
head Iron and Steel Company, Ltd., at Newport, 
Mon. He said that it was no part of his purpose to 
add to the criticisms of the coal industry, or to the 
multiciplicity of advice that had been given upon 
the methods by which that industry could again 
be made prosperous. There was one point, however, 
which appeared important to the steel industry as 
consumers of coal. Remarking that remedies were 
easily found by persons who were not responsible 
for carrying them out, Mr. Latham said that he 
would welcome greater freedom for the consuming 
industries in the choice of the quality of coal which 
they had to use. He had in mind the fact that 
Monmouthshire coals made exceptionally fine metal- 
lurgical coke, which was so essential in making 
steel. In that district these coals were available in 
abundance, but there was only a negligible quantity 
of gas-making coals which were equally necessary 
for the economical manufacture of steel. On the 
other hand, in the Midlands, Yorkshire, and Lanca- 
shire areas the position was reversed, for they had 
a surplus of gas-making coals and a shortage of 
coking coals. Mr. Latham continued that the first 
duty of the steel industry must be to make good 
the exceptional wear and tear of its plants during 
the war. It had, however, gone much further than 
this in its planning, and various schemes which 
had been most carefully considered, would, when 
completed, improve the competitive position of 
the steel trade in the post-war era. To improve the 
competitive position of the industry, and to give the 
consumer at home and abroad the best possible 
product, must be the aim of those plans. The 
industry was dependent, however, both for its 
efficiency and the economy of its production upon 
one major factor which was outside its control, 
namely, the cost and suitability of its raw materials, 
coal and iron ore. The steel industry was one of 
great diversity and complexity, and Mr. Latham 
pointed out that a moment’s reflection would show 
that the difficulties of planning, by whomsoever 
undertaken, were increased enormously by the 
uncertainty about raw material supplies. Those 
difficulties seemed to be ignored by critics, but he 
personally believed that, given reasonable assur- 
ance as to materials, and with goodwill, the industry 
had the ability at all levels to:make good. 

Pig Iron 

The demand for high-phosphorus pig iron 
continues to grow, and the present output only just 
meets the current needs of the foundries, without 
leaving any surplus for building up a stock. The 
light castings foundries have become increasingly 
busy in recent months, and with the further develop- 
ment of building schemes, their activity is bound to 
expand. At the moment, these foundries are 
hampered by the shortage of skilled labour, but 
as and when their labour situation improves, they 
will require increasing tonnages of high-phosphorus 
iron to enable them to meet the demand for cast- 
ings. A shortage of labour at the furnaces, and the 
fuel supply position are, however, matters which 
have to be borne in mind in considering a bigger 
production of high-phosphorus pig iron. In the 
general engineering and jobbing foundries, pig iron 
supplies now show less stringency. Low and 
medium-phosphorus and refined irons are forth- 
coming in tonnages sufficient to cover the present 
needs of the general foundries. Conditions through- 
out these foundries are rather. variable. Some of 
them are quite well employed, but others are 
anxious to obtain fresh business now that war 
contracts are on a declining scale. 


Scotland and the North 7) 
The holiday period is now in progress in 

the Scottish iron and steel trades, and it is not likely 
that any further development of business will 
become evident until after it has ended. Manage- 
ments are no doubt taking advantage of the oppor- 
tunity provided by the holidays for carrying out 
necessary maintenance and repair work to plant. 
Recent weeks have seen a little improvement in the 
activity of the iron and steelworks, and inquiries 
for both home and export needs have been increas- 
ing. When considered generally, however, produc- 
tion is a good deal below capacity, but fresh business 
which has come forward has enabled rolling pro- 
grammes to be more easily arranged. Fuel problems 
are, however, still causing some concern throughout 
the iron and steel industry. In the past few weeks 
tonnages of steel for export have increased, thus 
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giving an indication of the overseas demand that 
will have to be met in the future. Home civilian 
requirements also call for increasing attention now 
that the urgent demand for war materials has 
declined. The improvement in business which has 
so far taken place has resulted in rather better 
operating conditions in the plate mills. In the past 
few months, orders for plates have not been an 
outstanding feature in the steel industry, but ship- 
building specifications are increasing, and locomo- 
tive and power plant builders are providing regular 
support. In the re-rolling departments, however, 
it is not easy to detect any sign of greater activity. 
Now that many Government contracts have been 
completed, there is a considerably reduced call for 
light sections and bars, and recent operations in 
the re-rolling departments have been definitely of 
a ‘“ hand-to-mouth” nature. Re-rollers have no 
difficulty in obtaining sufficient supplies of semis 
for their present needs, although when their 
activity increases the position may cause some 
concern, now that users are more or less dependent 
upon the home production of semis. The sheet mills 
all have very full order books, and undoubtedly 
constitute the busiest section of the steel industry. 
Light-gauge sheets required for hut construction 
and the demand of the container industry form the 
bulk of the current business, and sheet makers are 
unable to give much attention to export inquiries 
which have been reaching them. The output of 
galvanised sheets is as good as present conditions 
permit, and delivery dates are very much extended 
at present. Holiday weeks in Lancashire have 
affected the activity of the iron and steel market, 
but, generally, business may be regarded as fairly 
satisfactory. Orders representing fair tonnages of 
steel are being placed, and deliveries against existing 
contracts are maintained on a good scale. Locomo- 
tive builders and boilermakers take up regular 
quantities of plates, and business in both black and 
galvanised sheets is also active. There is a moderate 
demand for mild steel bars, but less interest is 
being taken at the moment in special alloy steels. 
Regular transactions continue in steel semis, and 
relate principally to the needs of the wire mills 
and forges. 


The North-East Coast and Yorkshire 


In the North-East Coast iron and steel 
industry steady improvement may be seen in the 
amount of new business being placed, although 
actual bookings are not yet on as extensive a scale 
as is anticipated. Many inquiries are being made 
regarding iron and steel needed for home and over- 
seas uses, and producers are well aware of the 
demands which will be made upon them during the 
period of reconstruction. This point was emphasised 
last week by Mr. Arthur Dorman, President of the 
Iron and Steel Institute, who said that as soon as 
labour was available, the British iron and steel 
industry would embark on new schemes costing 
many million pounds, and that output would be 
expanded above even the wartime peak. Little 
improvement has taken place in the pig iron supply 
position. The present output of low and medium- 
phosphorus and refined irons is sufficient to meet 
the demand of the general engineering foundries 
now that they are less busy, and now that hematite 
is being more freely allocated. The light castings 
trade, however, finds it difficult to obtain enough 
high-phosphorus pig iron to meet the increasing call 
for a variety of builders’ and domestic castings. 
In the finished iron industry a satisfactory number 
of orders for best and Crown bars is keeping pro- 
ducers well employed. The steelworks maintain 
a good rate of production of semis, for although 
re-rollers are not at present experiencing such active 
conditions as those which prevailed until a few 
months ago, they still require all available quan- 
tities of home-produced semis and are ready to 
accept a certain amount of defective material as 
well as primes. There is, of course, a very big 
demand for sheet bars in view of the large amount 
of business being handled by sheet makers. Pro- 
ducers of light-gauge sheets are so heavily com- 
mitted for months to come that it is difficult for them 
to give consideration to export inquiries for black 
and galvanised sheets which are now coming forward. 
Amongst other finished steel departments, the plate 
mills are finding some improvement in the volume 
of business reaching them, although they are 
employed a good deal below normal capacity. 
Heavy joists are in slightly better request, and there 
is an active demand for steel rails for both home and 
overseas uses. Steel in the form of roofing bars, 
arches, and props for the collieries is also in regular 
request and mills are busily engaged. Although few 
changes have become apparent in the Yorkshire 
iron and steel industry in recent weeks, there is a 
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fair amount of work on hand, and the outlook is 
promising. Basic steelmakers are reasonably well 
employed, and favourable trading conditions prevail 
in the acid carbon steel departments. Tool steel 
is in moderate demand, and the cheaper grades of 
alloy steel continue to be sought after in good quan- 
tity. 


The Midlands and South Wales 


The ‘Midlands iron and steel trades, 
although not by any means fully employed, are 
beginning to experience a rather stronger demana 
for materia] required to meet civilian needs in the 
post-war period. The war against Japan claims a 
good deal of the industry’s attention, and several 
firms have sufficient Government work in hand to 
keep them well occupied for some time. In general, 
however, most departments would now welcome a 
bigger extension of recent business to follow up 
Government contracts which are now nearing or 
have reached completion. In the steelworks the 
sheet departments are by far the busiest. The 
increasing demand for both black and galvanised 
light-gauge sheets has been an outstanding feai ure 
for some months past and there are no indications 
that it is likely to abate. Many of the sheet makers 
now have enough work in hand to keep them fully 
employed for the remainder of the year, and those 
who are able to accept further orders find it diffi- 
cult to promise delivery until the end of the fourth 
period. The demand for sheet bars is therefore 
considerable, and producers are working at high 
pressure. At present deliveries of sheet bars keep 
up with requirements, but that is possibly on 
account of the fact that re-rollers of light sections, 
bars, and strip have lately been less actively engaged 
and have not been making such big calls for 
billets. Stocks of imported billets have, however, 
dwindled, and consumers have to rely almost wholly 
on home production. Producers of heavy struc- 
tural steel are not yet finding much improvement in 
business, but in recent weeks the plate mills have 
received a few more orders. Business in special 
steels remains restricted. In the finished iron 
industry, business in most grades of bar is fairly 
good, and makers have received useful bookings 
for the present period. The South Wales steel 
industry continues to show a good state of activity, 
there now being some increase noticeable in the 
volume of export business. The demand for semi- 
finished steel is the outstanding feature in the steel- 
works in this area, and big quantities of soft and 
other steel billets are taken up regularly. The 
request for steel sheet and tinplate bars is also 
strong, and in view of the heavy commitments of 
consuming industries, producers are likely to be 
kept busy for some months to eome. The finished 
steel departments are reporting rather better con- 
ditions. The demand for light plates and sections 
is fairly brisk, and some improvement may be seen 
in orders for heavy plates and sections, although 
producers of these descriptions could accommodate 
a bigger volume of business. 


Iron and Steel Scrap 


Although in some places holiday con- 
ditions have had a little influence upon the activity 
of the iron and steel scrap market, business generally 
is maintained at the good level which has now been 
in evidence throughout most of this year. The 
third period has begun with good deliveries of 
scrap being made by road and rail, and consumers 
keep up their demand for first-class heavy material. 
Light and inferior descriptions of iron and steel 
scrap are available in big quantities, but they are 
by no means an active feature of the market at 
present. Heavy mild steel scrap, either in furnace 
sizes or cut to foundry sizes, is moving regularly 
into consumption in considerable tonnages, and in 
most cases users could take larger quantities than 
are available. The current production of bundled 
steel scrap and hydraulically compressed steel 
shearings is also being regularly absorbed. An 
improvement may be noted in the call for mild 
steel turnings, and steelworks are taking good 
quantities of the heavy and chipped descriptions. 
Short heavy steel scrap continues to be an active 
feature of the market. The demand for mixed 
wrought iron and steel scrap for basic steel furnaces 
is increasing, and consumers are acquiring good 
tonnages of heavy material. Current transactions 
in compressed basic bundles are keeping the presses 
well employed. During the past few weeks the 
supply position of cast iron scrap has improved. 
and merchants are now finding it easier to meet the 
demand which remains brisk. There is an active, 
business in heavy cast iron in large pieces and 
furnace sizes, and there is also a fairly keen request 





for good cast iron machinery scrap in cupola sizes. 
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Rail and Road 


L.M.S. Wartime Trarric.—Whereas in 1939 
originating passenger journeys on the L.M.S. 
numbered 372 millions, this figure had risen by 
1944 to 437 millions, but the passenger train miles 
run in 1944 were 20 million miles less. The 1944 
wagon miles were 298 million up on the 1939 figure 
of 2020 million. The freight train-miles run in 
1944 were 64 million miles, against the 58 million 
miles of 1939, in spite of the fact that the average 
weight per wagon load had been increased. For 
instance, goods loading in 1938 averaged 2-84 tons 
per wagon; in 1944, it was 4-35 tons. Had this 
precaution not been taken, it would have required 
4 million more wagon journeys to move the traffic. 
The tonnage handled also shows striking increases. 
The 24 million tons of 1939 became 29 million in 
1944, whilst the carted tonnage in the latter year 
was 18 million—an increase of 3 million tons over 
the last pre-war year. 

A L.N.E.R. CenTENARY.—The railway line from 
York to Scarborough was officially opened on July 
7th, 1845, as a part of the York and North Midland 
Company’s system. The line from York to Scar- 
borough, of 42} miles, with a branch to Pickering 
of 6} miles, had been completed in a year, at a cost 
of approximately £6000 a mile. The opening cele- 
brations included a trip from York to Scarborough 
by a train of thirty-five carriages. It is interesting 
to recall that the Scarborough line crossed the Ouse 
much nearer to the City of York than had originally 
been intended, owing to the opposition of the 
inhabitants of Clifton, and as the Great North of 
England Company objected to the line crossing its 
coal branch at right angles, it had to be taken into 
the main line of that company near the point of 
divergence of the branch. This arrangement caused 
some inconvenience in working, the trains having 
to be drawn out of York Station and hauled nearly 
+ mile along the Great North of England line by 
one engine and then drawn back to the junction 
and taken forward to Scarborough by another. 


THe Harry S. Truman BrinGe.—The new 
multi-span railway bridge of the Chicago, Milwaukee, 
St. Paul and Pacific and the Chicago, Rock Island 
and Pacific railroads at Kansas City has been named 
the Harry S. Truman Bridge, in honour of the 
President of the United States. The bridge, which 
crosses the Missouri River, is a single-track structure 
with a total length of 2615ft., and is made of four 
through-truss spans including three 250ft. fixed 
spans and one vertical lift span, 420ft. long ; 
seventeen deck plate girder spans, each 78ft. long ; 
and one deck girder span, 45ft. long. The structure 
embodies the latest developments in bridge design, 
including several new and original features. All 
the piers and abutments are of reinforced concrete. 
The river piers, reaching to a stratum of shale, 80ft. 
below low water, were sunk by the pneumatic 
process, while the abutments and the remaining 
piers are founded on piles. The vertical lift span 
provides a channel width of 400ft. and a vertical 
clearance above low water of 70ft. It is operated 
by means of electric power, with provision for 
emergency operation by means of a petrol engine, in 
case the electric power should fail. The normal 
clearance of the lift span above low water is 34ft. 
so that the total vertical movement of this span is 
36ft. Complete automatic safety controls, inter- 
connected with the railway signal system, govern 
the operation of the span. Through these controls, 
it is impossible to open the span when the signals are 
set for train movements over the bridge. Conversely, 
all signals are set to stop train movements when the 
span is open or is about to be opened. 


Air and Water 


ZURICH AND Paris Arr SERVICE.—It is reported 
by Flight that the daily air service between Ziirich 
and Paris, via Geneva, was resumed on July 16th, 
with one aircraft flying in each direction. The 
service is being operated jointly by Swissair and 
Air France. Swissair is also reported to be con- 
sidering the possibility of reopening traffic with 
London and Barcelona, but it will probably be 
several months before the London service can be 
resumed. 


NavTicaAL RESEARCH IN SwEDEN.—On the 
occasion of the eightieth birthday of Dr. H. Hammar, 
former chief of the Swedish naval construction yards 
of Gétaverken, Gothenburg, some of the Swedish 
shipping companies have put the sum of Kr.100,000 
at Dr. Hammar’s disposal. The Anglo-Swedish 


Review states that in accordance with Dr. Hammar’s 
wishes, this sum will be used to create a fund bearing 
his name, and will be devoted to the encouragement 


coal. 


Memoranda 


of nautical scientific research. Research workers 
of all nationalities will be able to obtain financial 
assistance from the fund, although preference will 
be given to those from the Baltic countries. The 
fund: is to be managed by the administration of the 
National Shipping Testing Station in Gothenburg. 


NEWFOUNDLAND SHIPBUILDING. — Progress is 
reported in the programme put in hand by the 
Newfoundland Government in 1942 for the con- 
struction of ten large wooden cargo vessels of not 
less than 300 tons each at a shipyard at Claren- 
ville. Five of the vessels were launched by the end 
of last year, and one in February of this year. The 
seventh was scheduled for completion in April, and 
the remaining three vessels will be completed later 
this year. 

Sure Repairs iN BELGruM.—-One thousand Allied 
war vessels and merchant ships were repaired in 
Belgian shipyards by Belgian workers in the six 
months ending June 30th, 1945. Many of these 
ships were refitted with materials which had been 
hidden from the Germans for four years. The 
28-years-old ‘““V and W”’ class destroyer, H.M.S. 
“‘ Vanity,” was the first British ship to be repaired 
by Belgians at Antwerp. She returned to service 
in January, after a fortnight’s overhaul. 


: Miscellanea 


THE WESTLAND * WELKIN” FicHtTerR.—In our 
article on the Westland ** Welkin ”’ fighter, in our 
issue of July 6th, which was based on information 
supplied by the Ministry of Aircraft Production, we 
stated that the propellers were of the Rotol four- 
bladed constant-pitch type. This should have read 
variable-pitch constant-speed t All Rotol pro- 
pellers embody a governer-controlled variable-pitch 
arrangement. 
COMMONWEALTH TELECOMMUNICATIONS CONFER- 
ENCE.—Following the visit which Lord Reith paid 
to the Dominions, India, and Southern Rhodesia at 
the beginning of this year, a Commonwealth Tele- 
communications Conference is being held in London 
to consider further the future organisation and 
development of the Commonwealth Telecommuni- 
cations system. The Conference opened on July 
16th, and its conclusions will be submitted to the 
Governments concerned for their consideration. 


Leap PropvucTIon IN FrRaNcE.—According to 
statistics compiled by Foreign Commerce Weekly, 
the production of lead concentrates in France 
during 1944 totalled 3528 metric tons, compared 
with 5471 tons in 1943 and 5770 tons'in 1942. 
There were no recorded exports or imports in either 
of the .two later years. Imports from French 
Colonies in 1942 amounted to 4940 tons, and in 
both 1938 and 1939 imports from both French 
Colonies and other foreign sources amounted to 
more than 38,000 tons. It has been estimated that 
future production of lead concentrates might be 
increased to 1200 tons a month, which would be 
not more than 10 per cent. of domestic pre-war 
consumption. 


CorPpPrER IN NAMAQUALAND.—Copper is once again 
being mined at O’Okiep, Namaqualand, after just 
over @ quarter of a century. This month a new 
mine—the East O’Okiep Mine, started operations. 
The ore body lies just east of the old O’Okiep Mine, 
which was worked for more than fifty years by the 
Cape Copper Company. During that time more 
than £20 million’s worth of copper was obtained. 
The Cornish miners of those days—the mine closed 
down in 1919—are now replaced by American 
executives with non-European labour. The ore is 
first passed through crushers and the concentrate 
is then transported to the smelter at Nababeep. 
The present company is American and the present 
production is being kept secret, also the ore reserve, 
owing to war conditions. Labour force is 50 
Europeans and 400 natives. 


CoaL PRODUCTION IN TuRKEY.—According to 
Foreign Commerce Weekly, production of coal in 
the Eregli-Zonguldak basin on the Black Sea, 
Turkey, was increased during 1944 to meet the 
heavier demand of the Turkish State Railways and 
the needs of different industries within the country. 
A total of 3,530,000 metric tons of bituminous coal 
is estimated to have been mined. This was an 
increase of 367,395 metric tons over production in 
1943. In both cases, however, the figures given 
represent run-of-the-mine coal, which, after it has 
been washed, sorted, and screened, loses 30 to 35 per 
cent. of its weight. There have been no exports 
since 1941, but it is expected that Turkey will now 
resume its pre-war position as an exporter of 
Limited transportation facilities and high 


ae 

lack of coal-cutting machinery and mine pro 
which formerly came from Rumania and Polat 
create special difficulties for the mining operators, 
There is also a shortage of electric power. It ig 
expected that the output per man-day will be 
greatly increased by the installation of new equi 
ment when it becomes available. P 

S.W. Arrica’s Leap.—An investigation of the 
lead deposits of South-West Africa has recently 
been carried out by the Geological Survey of the 
Department of Mines. According to South African 
Mining and Engineering Journal, apart from other 
important metals associated with the lead-beari 
deposits, a conservative estimate of the available 
reserves of metallic lead alone in South-West Africa 
would be about 230,000 tons, most of which is in the 
Tsumeb deposit. Such quantities would meet the 
demands of the Union of South Africa at the present 
rate of consumption for almost half a century. The 
Tsumeb mine, which has already been proved to be 
a payable proposition, produced during 1928-29 
over 5000 tons of metallic lead, besides other metals, 
The known reserves of this mine amount to over 
1,000,000 tons, carrying approximately 10 per cent, 
copper, 18-5 per cent. lead, and 10-5 per cent. zine, 
From the Tsumeb deposit alone some 200,000 tong 
of metallic lead could be recovered, a quantity 
which could probably be greatly increased with 
further mining. 
INDUSTRIAL EXPLOSIVES IN THE U.S.A.—The 
consumption of industria! explosives in the United 
States during 1944 was slightly lower than in 1943, 
according to the Bureau of Mines, United States 
Department of the Interior. An overall decline of 
3 per cent. resulted from the decreased use of black 
granular powder and “ high explosives other than 
permissible,”’ which was offset only in part by gains 
in consumption of black pellet powder and “ per. 
missible ” high explosives. A total of 464,111,323]b. 
was produced and sold in 1944. This comprised 
42,959,775 lb. of black blasting powder (granular 
and pellet), 102,538,247 lb. of permissible explo. 
sives, and 318,613,301 lb. of high explosives other 
than permissibles. The bulk of the black blasting 
powder was consumed by the coal-mining industry, 
which required 93 per cent. of the entire production, 
The coal-mining industry was also the largest user 
of permissible explosives, consuming over 99 per 
cent. of the reported sales. High explosives other 
than permissibles were more widely used. The 
coal-mining industry consumed 24 per cent.; metal- 
mining, 32 per cent.; quarrying and non-metal. 
mining, 22 per cent.; railway and other construc- 
tion work, 19 per cent.; and all other purposes, 
3 per cent. 


Personal and Business 


Mr. R. H GuMMER has been appointed a director 
of Bailey Meters and Controls, Ltd., Croydon. 

Mr. A. E. SYLVESTER, governor of the Gas Light 
and Coke Company, has been re-elected Chairman of 
the British Gas Council. 

Mr. E..B. TupPen has retired from the control 
gear department of the British Thomson-Houston 
Company, Ltd., after forty-two years’ service with 
the company. 

Vickers - ARMSTRONGS, Ltd., announces the 
appointment of Mr. T. P. Norris as adviser on all 
matters concerning labour relations, welfare, appren- 
tice training, medical services, and kindred subjects, 
Mr. ArtHurR R. KNow es has been appointed 
director of the Joint Iron Council. Mr. H. H. 
Berresford, managing director of Staveley Coal 
and Iron Company, Ltd., is the first President of 
the Council and Mr. FitzHerbert Wright is Chairman. 
Mr. W. Vincent Waite, M.I. Mech. E., 
A.M.I.E.E., has concluded his services as Assistant 
Director, Fighting Vehicle Production, Ministry of 
Supply, Nottingham, and his future address will be 
‘Ivy Nook,’’ Hamilton Drive, The Park, Notting- 
ham (telephone, 43914). 

Mr. Ian F. L. Ettior, formerly commercial 
director of the British Iron and Steel Federation 
and managing director of the British Iron and Steel 


States Steel Export Company as European liaison 
assistant to the president. 

THe ASssOcIATION oF BriTisH CHEMICAL MANU- 
FACTURERS has appointed Mr. J. Davidson Pratt, 
previously general manager and secretary, as director 
and secretary. Mr. R. Murdin Drake and Mr. Allan 
J. Holden, who during the last five years have been 
assistant managers, have been appointed joint 
managers of the Association. 

Ar the request of Lord McGowan, the Ministry of 
Aircraft Production has a to release Mr. E. M. 
Fraser, Director-General of Aircraft Production, 
from his official duties. Before joining the Ministry 
of Aircraft Production in July, 1942, Mr. Fraser 
was Director of Investigation and Statistics at the 
War Office, which department he joined from 





labour, equipment, and shipping costs, as well as a 





Imperial Chemical Industries, Ltd., in July, 1939. 


Corporation, Ltd., has joined the staff of the United’ 
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A Seven-Day Journal 


British Export Trade Research 
Association 


Tue British Export Trade Research Associa- 
tion has now been formed under the chairman- 
ship of Mr. Ivor Cooper, the chairman of Lever 
Brothers and Unilever, Ltd.; 99 firms and 112 
ordinary member firms have so far joined the 
Association. Foreign trade, the Chairman said, 
must be based on accurate and continual market 
surveys, and skilled staff would be recruited 
to carry out this new science of market research. 
Friendly contacts had been made with the 
Federation of British Industries and the 
Institute of Export, and advice and help had 
been given by the Department of Overseas 
Trade. It was suggested by Mr. M. A. T. 
Johnson, of Richard Johnson and Nephew, 
Ltd., that industry should provide the new 
Association with from £300,000 to £500,000 a 
year in order to enable it to carry out its 
important work. The following officers were 
elected :—Mr. Ivor Cooper, Lever Brothers and 
Unilever, Ltd., Chairman ; Mr. Leslie Gamaeg, 
the General Electric Company, Ltd., Deputy 
Chairman ; and Mr. Norman Moore, of 8S. H. 
Benson, Ltd., Hon. Treasurer. The Chairman 
of the Executive Committee is Mr. H. H. de B. 
Monk, of I. and R. Morley, Ltd., and the 
Deputy Chairman Major G. Harrison, of the 
London Press Exchange, Ltd. Other members 
of the Executive Committee are Mr. F. C. 
Burstall, of the Automatic Telephone and 
Electric Company, Ltd.; Mr. J. L. Graham, 
the Dunlop Rubber Company, Ltd.; Mr. C. J. 
Harrison, Horlicks, Ltd.; Lieut.-Colonel L. J. 
Barley, Imperial Chemical Industries, Ltd.; 
Mr. C. Percy Lister, R. A. Lister and Co., Ltd.; 
Mr. K. Preston, of the Midland Bank, Ltd.; and 
Mr. J. E. Chaldecott, of Rootes Securities, Ltd. 
Other representatives of engineering firms who 
were elected to the Council include Mr. J. 
Ryan, of the Metal Box Company, Ltd.; Major 
A. Pam, of the Pressed Steel Company, Ltd.; 
and Mr. L. G. Abel, of Vickers-Armstrongs, 
Ltd. Mr. Arthur Ethell, who has been released 
by the Air Ministry from work as organising 
adviser, was appointed Director of Administra- 
tion of the Association. 


The Railways and the Universities 


AT a meeting of the Manchester Joint 
Research Council, held at the University on 
Thursday, July 26th, Mr. T. M. Herbert, M.A., 
M.I. Mech. E., the research manager of the 
L.M.S. headquarters, Watford, spoke on the 
L.M.S. plan for the interchange of scientific 
staff with the universities. After consultation 
with the Vice-Chancellors, the L.M.S. board, he 
said, had decided to try the following plan :— 
Some members of the L.M.S. research staff will 
be seconded each year to do fundamental 
research in their particular field in university 
laboratories. It was hoped that the univer- 
sities would invite them to spend part of their 
time in teaching, so that they may be able to 
make a useful contribution in that way. At the 
same time, the universities would be invited 
to send members of their staff for six months or 
a year, or even shorter periods, to work in the 
research laboratories at Derby on applied 
problems on which they were interested on the 
fundamental side. The visitors would have 
access to all departments of the railway, which 
included civil, mechanical, electrical, signal, 
and road motor engineering, and would have the 
opportunity of seeing how the results of research 
were applied in large-scale developments in 
railway working. In adopting such a scheme, 
Mr. Herbert pointed out that railways were 
fortunate, since problems created by the ques- 
tion of secrets and patents would not arise. The 
proposal that the interchange should be tem- 
porary would avoid difficulties associated with 
superannuation schemes. It had been realised 
that in order to inaugurate a scheme of this 
kind it would be pecessary for the L.M.S. to 


bear the bulk of the financial cost, which would 
include the salaries of both men, together with 
adequate allowances, where necessary, to com- 
pensate for additional domestic expense. The 
type of man expected to come under the 
scheme would be from twenty-three to thirty- 
five years of age, probably with a wife and 
young family. The problem with the present 
housing shortage was a difficult one, unless 
two men happened to be willing and able 
to exchange houses. The hope was expressed 
that others might follow the lead given by the 
L.M.S. and a comprehensive scheme be drawn 
up which would, no doubt, be modified by 
experience. 


Problems of the Engineering Industry 


In his Presidential Address to the Engineer- 
ing Industries Association last week Lord David- 
son dealt with some of the serious problems 
facing the engineering industries at the present 


‘time. According to his view, industry was not 


ready for the men and women returning from 
the Forces, and it could not be until the Govern- 
ment Departments realised that there will be 
dangerous unemployment soon unless there 
was a new spirit and a sense of urgency. 
Another difficulty arose from the fact that 
essential industries could not recruit, or even 
retain, key workers. Lord Davidson stated 
with confidence that there was much concealed 
unemployment, with men and women sitting 
in factories with not enough to do. Serious 
bottlenecks were developing, and unless prompt 
action was taken soon they would begin to hold 
up whole sections of the industry. Many engi- 
neering firms could not get started on civilian 
production because of controls. Some controls 
must continue for a time, but there must, he 
claimed, be a process of simplifying and sifting. 
Another matter was the prompt and reasonable 
settlement of contract accounts, which were 
being delayed in many cases by cost investiga- 
tions. The stage had been reached, Lord 
Davidson went on to say, when a very broad 
axe should be taken in disposing of outstanding 
contract settlements on a fair basis. The 
Departments must be brought to realise that 
niggardly haggling would cost the State more 
and industry far more than prompt and perhaps 
slightly more generous settlements. Export 
orders were flooding in, but firms could not get 
going because of uncertainties about the basic 
production required for home markets, about 
export restrictions, or about foreign exchange 
conditions. Plans for new premises and new 
plant could not be put into operation until 
there was some certainty about E.P.T. credits 
and war damage claims. Lord Davidson 
expressed the hope that the new Government 
would, without delay, get down to the common- 
sense principle that the purpose of every 
Government official and everyone engaged in 
industry should be the smooth expansion of 
production and the efficient use of resources, 
and this must be the test of merit. The Engi- 
neering Industries Association would, he said, 
put forward a constructive policy covering all 
these points. 


Standardisation of Screw Threads 


In a Journal note of June 29th, we announced 
the decision of the Ministry of Production and 
the Combined Production and Resources Board 
to hold a conference on the Unification of 
Engineering Standards. It can now be stated 
that the conference has been fixed for Septem- 
ber 24th, 1945, and that it will be held in 
Ottawa, Canada. Delegations from Canada, 
Great Britain, and the United States will 
attend. Included in the agenda for the meet- 
ings are screw threads (including pipe threads), 
limits and fits, drawing practice and metrology 
in mechanical engineering. Considerable pro- 
gress has already been made in the effort to 
obtain overall unification of screw threads, and 





research on the most satisfactory thread form 





for general application is well under way in 
each of the three countries above named. 
There seems to be every indication that an 
early agreement on & number of specific screw 
thread forms for special application will be 
attained. A common standard for Acme screw 
threads is in sight, and proposals have also been 
exchanged between the three countries for 
pipe threads based on an International Inch 
Standard. Other specific proposals have been 
made for standards covering instrument screw 
threads, buttress threads, and rolled sheet 
metal threads. Current practice for high-duty 
studs in light alloys and threads for gas cylinder 
outlets are also under review. In the sections 
dealing with limits and fits and drawing prac- 
tice, which are to be discussed at the forth- 
coming conference, steps have already been 
taken towards unifying these practices, which 
have been developed separately over many 
years, and it is expected that the Ottawa talks 
will clear the way for standardisation, to the 
ultimate benefit of engineers engaged in work 
for the Services and for industry in general. 
The development of such standards will 
inevitably take time. There is no question of 
immediate and wholesale scrapping of plant, 
equipment, and stores. Tools and gauges will, 
in any case, continue to be made, and expendi- 
ture must be considered in the light of the 
savings which must ultimately result from 
extended standardisation. 


A Coal Industry Technical Survey 
Committee 


On Friday, July 20th, Mr. Robert Foot, the 
Chairman of the Mining Association, announced 
that the Association, having given careful con- 
sideration to the statement of the Government’s 
policy for the mining industry, supported this 
policy and will do all in its power to make it 
effective. A Technical Survey Committee, 
which includes members of the Reid Com- 
mittee, and which will proceed immediately 
with the necessary arrangements for a detailed 
survey of the industry, has been set up. Its 
members are as follows :—Mr. Robert Foot, 
Chairman; Mr. R. 8S. Barrett, chairman of 
the Durham Colliery Owners’ Association ; 
Major D. H Curror Briggs, chairman and 
general manager of Briggs Collieries, Ltd.; Mr. 
J. H. Crofts, joint managing director, Chatter- 
ley-Whitfield Collieries, Ltd., member of the 
Reid Committee ; Mr. Edmund Hann, chair- 
man of the Powell Duffryn Associated Collieries, 
Ltd.; Mr. L. C. Hodges, joint managing director 
of Yorkshire Amalgamated Collieries, Ltd.; Mr. 
A. K. McCosh, chairman of Bairds and Scottish 
Steel, Ltd., and chairman of the Scottish 
Colliery Owners; Mr. H. Watson Smith, 
managing director of the Hardwick Colliery 
Company, Ltd., member of the Reid Com- 
mittee ; and Mr. T. B. E. Young, managing 
director of Bolsover Colliery Company, Ltd. 
Mr. Foot also announced that, in addition to 
the two members of the Reid Committee above 
mentioned, invitations to serve on the new 
Committee were extended to two further 
members of the Reid Committee, Mr. J. Hunter, 
managing director of Doncaster Amalgamated 
Collieries, Ltd., and Mr. J. A. Nimmo, general 
manager of the Workington Iron and Steel 
Company, Ltd. Owing, however, to the great 
pressure of work in connection with the develop- 
ment of their own colliery undertakings, Mr. 
Hunter and Mr. Nimmo had, with great regret, 
felt it necessary to decline the invitation, but 
had both promised their full support and will be 
available for special consultation as necessary. 
Those responsible for the surveys will take 
fully into regard the Reid Report, including 
Chapter XXV on the Conditions of Success, and 
the Foot Plan, and will prepare their report on 
the firm understanding that it is the policy of 
the industry’ to ensure that all technical 
impediments to achieving maximum efficiency 
in mining operations are removed. 
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An Engineer Looks at Brazil 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. IV—(Continued from page 44, July 20th) 


SUBURBAN ELECTRIFICATION 


NE of the finest achievements of the 
Metropolitan-Vickers Company in Brazil 
has been the electrification of the suburban 
section of the Central Railway of Brazil 
(Estrada de Ferro Central do Brasil), the in- 
auguration of which took place in July, 1937, 
in the presence of Dr. Getulio Vargas and a 
distinguished company. 

The Central Railway of Brazil is owned and 
operated by the Government ; it runs out of 
Rio de Janeiro for a distance of 300 miles in 
a south-westerly direction to Sio Paulo and 
in @ north-westerly direction to Bello Hori- 
zonte, in the State of Minas Geraes, 376 miles 
from Rio. The sketch map and profile 
(Fig. 11) indicate the general lay-out of the 
scheme which was first proposed in 1910. 
Although tenders were invited in 1922, com- 
plete tenders were not submitted until 1932 
by American, German, Italian, and British 
contractors. In 1934 various financial and 
other difficulties were successfully overcome 
and a contract was signed with the Metro- 
politan-Vickers Company on March 15th, 
1935. It says much for that concern that 
it succeeded in obtaining this fine contract 
in the face of such heavy competition. 

Growth of suburban traffic out of Rio forms 
an interesting study and shows how electrifi- 
cation of this important line was fully justi- 
fied. The number of suburban passengers 
increased from 12 millions in 1900 to 63 
millions in 1934, an increase of 435 per cent.; 
in order to meet this tremendous increase the 
number of passenger coaches on the steam 


necessary coal to deal with this extra load 
amounted to as much as 12 per cent. of the 
total traffic of the railway, truly an uneco- 
nomic and onerous burden. 

Electrification had been strongly urged by 
Dr. Aaron Reis as long ago as 1907 ; further 
strenuous efforts were made to improve 


matters by Count Paulo de Frontin from 
1912 onwards, but the project did not come to 
fruition until it was brought to a head by the 
driving force of Dr. Getulio Vargas and a 
Federal Administration. It is to be hoped 
that the outstanding success of this project 
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FiG. 11—CENTRAL RAILWAY ELECTRIFIED AND STEAM LINES 


trains had increased by only 72 per cent., or 
from 160 to 275. These coaches were pro- 


vided with single doors at each end and were 
thus totally unsuitable for dealing rapidly 
with heavy passenger traffic ; vast numbers of 
people therefore travelled in a most precarious 
manner on roofs and footboards. Some, in 
their desperation, found accommodation in 
Furthermore, transport of the 





the tenders. 


will lead to similar large-scale developments 
after the war. 

The Central Railway of Brazil comprises 
some 1200 miles of metre-gauge track and 
more than 800 miles of track with a broad 
gauge of 5ft. 3in.; this suburban electrifica- 
tion was carried out on the lines between 
Rio de Janeiro and Nova Iguassu and that 








Deodoro and Bangu. Part of the route from 
Rio to Deodoro is provided with four tracks 
and part with six tracks, the remainder being 
a double-track line. All apparatus for the 
scheme, with few exceptions, was desizned 
and made in Great Britain and conforms 
throughout to British Standard Specifications, 

Electrification is on a 3000-volt D.C. 
system, with current collection from an over. 
head wire, the Brazilian Government having 
decided to adopt this as a standard system 
for all their railways. Standard times for the 
stopping trains are twenty minutes to 
Engenho de Dentro and thirty-three minutes 











FIG. 12—DEODORO SUPERVISORY CONTROL ROOM 


to Madureira, as compared with thirty-two 
minutes and forty-five minutes respectively 
for steam trains; the latter could handle 
only fifteen trains per hour at peak periods, 
providing carrying capacity for 16,000 
passengers, on the basis of 150 passengers per 
coach, a large number of whom travelled on 
roofs and running boards. The “ train unit” 
on the electrified system comprises a motor 
coach and two trailer coaches ; two units can 
form a train with a capacity of 1280 
passengers. A three-minute service is pro- 
vided over the four tracks between Rio and 
Deodoro, allowing the passage of forty trains 
per hour carrying 51,200 passengers in 
either direction. 

It is also possible to add another three- 
coach unit to each train and thus to increase 
carrying capacity to 76,800 passengers per 
hour. Yet even this figure does not represent 
the ultimate limit of passenger capacity ; 
calculations for the electric coaches were 
based on a passenger density of 3-5 to the 
square metre, whereas in Europe and in the 
United States as many as 5-5 passengers to 
the square metre are carried ; if this latter 
figure were adopted for peak periods it would 
be possible to transport as many as 120,000 
passengers in either direction, but it is 
believed that traffic density will never reach 
such a high figure in this district. 

An outstanding feature of this electrifica- 
tion is the central supervisory control system, 
whereby switchgear equipment in all sub- 
stations and track sectioning cabins is 
arranged for remote control froma central con- 
trol room situated over the traction sub-station 
at Deodoro. This room is shown in Fig. 12. 
From here an operator can open and close the 
distant switches, start up and shut down plant 
and generally supervise and control. working 
of the entire svstem. A mimic diagram in the 
control station shows the lay-out of the elec- 
trified tracks, the 44-kV transmission lines, 
the rectifier stations, overhead equipment, 
and sectioning cabins, in addition to the 





portion of the Mangaritiba line between 


location of all the A.C. and D.C. feeder lines 
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and switches which it is intended to control. 

Joloured signal lamps on the mimic diagram 
show whether the-main switches are open or 
closed, thus providing the operator with a 
continuous visual indication of the true state 
of affairs on all circuits of the electrified 
system. 

" On certain sections of the four-track line a 
special form of cantilever overhead structure 
was designed, shown in Fig. 13, where it was 
impracticable to erect masts on each side of 
the electrified tracks. On main lines the 
overhead equipment comprises a hard-drawn 
grooved copper contact wire of 0-194 square 
inches cross section, suspended by means of 
flexible copper droppers from a nineteen- 
strand hard-drawn copper catenary wire ; 
the length of the droppers is so arranged as 
to keep the contact wire at a uniform height 
of about 18ft. and they are usually spaced at 
18ft. centres. For sidings and secondary 
lines the contact wire is suspended from a 
steel catenary. 

An all-stee! motor coach is shown in Fig. 14; 
this is equipped with four 175 H.P., 1500- 
volt motors, and is fitted with second-class 
accommodation ; the ceiling of each coach is 
insulated with “ Sundeala ” panels and an air 





employment of modern signalling methods 
and interlocking systems. On this scheme 
the system has been designed to provide a 
headway of four minutes for the green signal 
indication on all tracks between Dom 
Pedro II and Deodoro, and of five minutes 


war conditions. This fact was brought out 
recently by Mr. C. H. Pearson in the course of 
his speech at the ordinary general meeting 
of the Leopoldina Railway in London; he 
stated that wartime restrictions had caused a 
heavy accumulation of arrears of maintenance, 

















FiG. 14—-ALL-STEEL MOTOR COACH 


on the tracks between Deodoro and Nova 
Iguassa and Deodoro and Bangu. These 
times are based on designed train speeds and 
station stops. All signalling apparatus is 
designed on the principle that any defect, 











FIG. 13—CANTILEVER SUPPORTS FOR OVERHEAD LINES 


space of about 3in. is provided between these 
panels and the external panels. In this space 
the air is continuously renewed when the 
coach is in motion by means of six ventilators 
in the roof; the inner surface of the external 
sueeting is covered with granulated cork. A 
motor coach bogie unit is illustrated in Fig. 15. 
Each motor operates at 1500 volts, but is 
insulated for 3000 volts to earth and each 
group of two motors is connected permanently 
in series. Motors are of the axle-suspended 
box type, as shown in Fig. 16 ; they are four- 
pole machines with interpoles and are 
designed to work in either full or weak field, 
field reduction being obtained by means of 
tappings in the main series field coils. Control 
equipment provides four working positions, 
both in forward and reverse, namely, shunt- 
ing notch, full field series, full field parallel, 
and weak field parallel. 

Trains run at a maximum speed of 50 
m.p.h.; in order to maintain high-speed 
service, in spite of the short distances between 
suburban stations, acceleration is not less 
than 1-1 m.p.h. per second up to a speed of 
19 m.p.h., this performance being achieved 
with a line voltage of 2700. 

With electric traction it is possible to run 
more trains and to transport more passengers 
in a given time than withsteam traction, owing 
to the greatly increased rate of acceleration 
and deceleration; furthermore, much time 
can be saved at terminal stations with 
multiple-unit stock, because it is not neces- 
sary to switch over locomotives. These 
advantages can only be obtained by the 





such as a short circuit or broken wire, cannot 
result in an unsafe indication.on the signal 
or a misleading operation of any apparatus. 
Fig. 17 shows the Derby Club signal cabin, 
and Fig. 18 the interior of the Dom Pedro II 





but assured the meeting that plans for 
rehabilitation were ready to be implemented 
as soon as condifions allowed. He was of the 
opinion that there was likely to be a marked 
development of trade and industry in Brazil 
after the war; when normal conditions 

















FIG. 1€6—-AXLE-SUSPENDED DRIVING MOTOR 


returned the railways would benefit sub- 
stantially. 


CONCLUSION 
The steady growth of modern Brazil is 
indicated by the fact that while the census of 


1875 revealed a population of only ten 
millions, it rose to thirty millions in 1920 and 

















FIG. 15—-MOTOR COACH BOGIE 


signal cabin, equipped with a 184-lever frame 
and mimic diagram. 

After the war there will probably be a 
large and rapidly growing demand for railway 
material of all kinds, in order to pick up the 
slack resulting from more than five years of 


exceeded forty millions ten years later. To 
describe Brazil as a land of “ limitless oppor- 
tunities ’’ is no mere journalistic catchphrase, 
but a statement of sober truth; yet this 
optimistic outlook must be tempered by the 
reflection that the Brazilian Government is 
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faced with many grave problems to be sur- 
mounted if steady progress is to be achieved. 
Public health, for example, has for many 
years given cause for much anxiety, in view 
of the paramount need for manpower in such 


a rapidly developing country; it has been 


stated that tuberculosis takes an annual toll 
of about 200,000 persons, Brazilians being 
particularly prone to this disease. In the 
vast hinterlands of Amazonas and Matto 
Grosso, microbes, mosquitoes, and other 


been admirably summarised by Enock® as 
follows :— 

“The educated Englishman who arrives in 
Latin America must generally assume the 
prestige as well as the burden of his Empire, 
for he is among a race of idealists. ‘La Gran 
Bretafia’ and ‘Inglaterra’ are names of 
lasting power. That a man is an ‘ Ingles’ is 
to stamp him a being worthy of distinction 
and favour. The British word has always 





been the British bond in Latin America: the 
‘palabra de Ingles’ 
has passed into a by- 








FiG. 17—DERBY CLuB SIGNAL CABIN 


carriers of disease flourish in the moist heat 
of the jungle. Malaria, as we have already 
mentioned, is another prevalent disease ; it 
is said that this disease is mainly due to the 
introduction of the Anopheles gambia by air 
in 1930 from Dakar, in Africa. Leprosy is 
another scourge which affects the potential 
productive capacity of Brazil. 

The economist, Robert Simonsen, in his 
work “Niveis de Vida e a Economia 





Nacional,” has estimated that there are some 





word. The French- 
man may command the 
deserved admiration 
for art and culture 
which his country has 
earned ; the German 
may be the recipient 
of attention from his 
faculty of entering into 
local social life and for 
his pushing commercial 
qualities ; the American 
from the United States 
may begin to reflect 
some prestige from the 
power and wealth of 
his great country ; but 
it is for the English- 
man that peculiar 
regard is entertained : 
the history of his coun- 
try and the character 
of this nation which has pervaded the world. 
The Englishman in Latin America is still to 
a certain extent a ‘ milord.’ He comes for 
great enterprises; his pockets are always 
overflowing with silver, which he is supposed 
to dispense liberally. The traits of impar- 
tiality and general commercial rectitude of 
Great Britain have been the cause. Further- 
more, Englishmen who travel or reside in 
Latin-American countries are generally men 
not falling below a certain standard of educa- 





from Great Britain. England is the country 
which in great part has financed railways, and 
railways in the Latin-American countries are 
things which come far closer to the heart of 
the dweller than is conceivable in England, 
France, or Germany. An individual who 
builds a railway in South America is regarded 
as a benefactor. No honour is too great for 
him. His praises are sung in the Press, he is 
toasted at public banquets, he is a Napoleon, 
a world conqueror. He has ‘united our 
beloved patria with those bands of steel 
which carry civilisation in their path,’ as the 
sentiment is generally expressed. The German 
and the Frenchman, on the other hand, are 
generally engaged in much smaller enter- 
prises, and display a less liberal method of 
conducting business, and, with the Italians, 
they make money out of the country rather 
than bring it in. German hardware stores 
and other shops, and French haberdashers 
and tailors, are freely encountered in the 
towns of Mexico and South America, along 
with Spanish and Italian grocers, restaurant 
keepers, hotel proprietors—all valuable agents 
in the growing communities, but of less 
standing than those foreigners who conduct 
banks, great wholesale establishments, build 
railways, open mines, and plant great sugar, 
cattle and cotton estates.” 

Whereas there may appear to be a certain 
amount of exaggeration about this somewhat 
fulsome praise, it appears in the main to be 
true. The future of British-Latin-American 
trade will depend very largely upon our 
readiness to send prominent men to the 
continent, in order to enhance and expand 
our well-established reputation. 








Economics of Pumping 
Flooded Mines 


Froopixe of coal mines in the anthra- 
cite region of Pennsylvania is a particularly 
serious problem, owing to the decline of the 
deposits and the demand or consumption. In 
@ six months’ period in the Scranton district, a 
rainfall of 24in., or 4in. more than the average, 
made it necessary for the Hudson Coal Company 
to handle 40 tons of water for every ton of coal 
mined. This rainfall means 80-5 million tons 
of water on 46 square miles of area tributary to 
the pumping stations. The figures not only 
indicate the large volumes of water to be 
handled, but also show that the mine water 
problem cannot be solved on an economic basis 
by merely buying and installing additional 
pumps. The ratio of tons of water pumped per 
ton of coal rose steadily from 8} to 1 in 1920, 
to 30} to 1 in 1942. Idle properties fully or 
partly flooded impound vast bodies of water 
and are treated as separate sumps or basins, 
the water in which may be led to a pumping 
basin by means of bore-holes through barrier 
pillars fitted with regulating or control valves. 
The depth of water ranges from 155ft. to 630ft. 
This storage space enables the company to 
handle flood inflows with one-third the pumping 
capacity that would be required to protect its 
property and maintain coal production. Con- 
clusions arrived at in study of the problem are 


FIG. 18-INTERIOR OF DOM PEDRO II SIGNAL CABIN 


25,000,000 people without definite occupa- 
tions who live in a state of semi-starvation 
sometimes worse than in the days of slavery. 
The standard of living of the masses is still 
dangerously low and must be raised consider- 
ably before further appreciable progress is 
possible. 

British enterprise and financial integrity 
should play their part after the war in 
cementing and extending Anglo-Brazilian 
trade. In Latin America the Britisher is held 





in high regard, the reasons for which have 


tion, and if not always of independent means, 
they have come as representatives of wealthy 
firms, companies, or syndicates. They are 
managers of branch houses, engineers, 
travellers, sportsmen, financiers. 'The lower- 
class Briton is rarely encountered, as is the 
case with immigrants from other European 
and North American countries. There has 
been no influx of poor-class immigrants 





9 R, E. Enock, “ Republics of South and Central 
America,"’ London, 1922, 


as follows :—(1) Prevent inflow of surface water 
by building ditches, filling cave holes, and sealing 
or diverting steam; (2) keep the largest per- 
centage of water at highest possible level for the 
longest possible period; (3) provide storage 
sumps, which can be lowered by low-rate pump- 
ing after flood periods; (4) provide facilities 
for conducting water from one pumping basin 
to another to equalise the pumping load; (5) 
provide joint pumping plants for groups of coal 
companies; (6) provide minimum pumping 
capacity consistent with safety for economy in 
power costs ; (7) do the bulk of pumping on off- 
peak loads; (8) provide a control centre to 
allocate power to the most urgent points during 





flood periods. 
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The Iron and 


Steel Institute 


No. II—(Continued from page 54, July 20th) 


CENTRIFUGAL CASTING 


ge first paper on Wednesday afternoon, 
July 11th, was “ The Influence of Centri- 
fugal Castings upon the Structure and Pro- 
perties of Steel,” a communication from the 
Armament Research Department, Woolwich, 
by Dr. L. Northcott and D. McLean. We 
present the following excerpts :— 


The centrifugal casting technique has now been 
applied commercially to the casting of a wide 
variety of metals. The distinguishing feature of 
the process is the use of a rotating mould, which, 
by reason of the centrifugal action involved, leads 
to a pressure on the liquid, in a direction away 
from the axis of rotation, of several times the 
gravitational force normally available for filling the 
mould. Hence the process can be considered as 
one in which the fluid pressures involved are depend- 
ent upon the mould speed and the density of the 
metal. 

Experience with centrifugally cast materials has 
shown that certain peculiarities in structure could 
occur owing to this special method of casting. A 
comprehensive investigation was carried out in the 
armament research department on the metallurgical 
aspects of the process as applied to a wide range of 
alloys, both horizontal and vertical machines being 
employed. Some experimental work on the centri- 
fugal casting of several non-ferrous alloys has been 
described elsewhere, and reference should be made 
to this for details of the particular casting machine 
used and the general scheme adopted in this work. 
The investigation has been extended to the centri- 
fugal casting of a nickel-chromium-molybdenum- 
steel and the results are described in the present 
paper. 

The purpose of the investigation was to determine 
the influence of variations in casting temperature, 
mould speed, mould temperature, and rate of pour- 
ing upon the structure, segregation, and properties 
of centrifugally cast thick cylinders with any one 
alloy composition. 

The casting machine used in this work was one 
in which the mould rotated on a horizontal axis 
and had a range of speed from 100 to 1700 r.p.m. 
The standard procedure was to melt in a gas-fired 
crucible furnace a charge of from 60 Ib. to 70 lb. 
Castings 7-5in. in‘length and of 6-4in. outside 
diameter were obtained. Steel castings were with- 
drawn from the mould at a red heat, transferred 
to the crucible melting furnace and slowly cooled 
from about 1200 deg. Cent. A transverse disc, 
0-5in. thick, was obtained from a position half- 
way along the length of the cylinder, and the face 
nearer the pouring end was prepared for examina- 
tion. The rotation of the cylinder was such that 
this face rotated in an anti-clockwise direction. 
Longitudinal slices, 0-5in. thick, were cut from the 
remaining portions of the cylinder. 

The bulk of the work on steel has been carried 
out with a nickel-chromium-molybdenum steel of 
the following composition :—Carbon, 0-3 per cent.; 
silicon, 0-28; manganese, 0-64; nickel, 2-9; 
chromium, 0-6; molybdenum, 0-5; sulphur, 
0-04; phosphorus, 0-03 per cent. The use of 
salamander crucibles for melting resulted in an 
increase in the carbon content over that given above, 
but this is not thought to have had any significant 
influence on the macrostructures, 

The casting variables were controlled as follows :— 
Mould speed: As previous work had shown the 
mould speed to be the most important individual 
factor influencing structure and segregation, a wide 
range of mould speeds was studied, namely, 450, 
650, 1000, 1450, and 1700 r.p.m. These speeds were 
determined with a tachometer attached to the 
machine and were checked by a stroboscope. Cast- 
ing temperature: The highest temperature obtain- 
able was 1590 deg. Cent., and this temperature was 
therefore selected for the hot metal. Cold casts 
were poured at about 1510 deg. Cent., the liquidus of 
the alloy being in the neighbourhood of 1455 deg. 
Cent. The casting temperature recorded for the 
individual castings refers to the temperature of the 
steel in the crucible furnace as determined with a 
quick-immersion couple immediately before casting. 
Pouring speed: The time taken for rapid pouring 
was normally less than 12 see. The purpose of slow 
pouring was to maintain a layer of melt in the die 
as thin as possible, so the time was generally greater 
with high than with low casting temperatures ; the 
actual times for all slow-pouring experiments usually 
exceeded 30 sec. 

The most important individual factor appears 
to be the rotational speed of the mould. Low speeds 
result in splashing of the metal inside the mould, 
owing to the delayed pick-up; the casting is then 





composed of three sharply defined zones, the middle 
one being the most pure and the innermost zone 
the least pure (type 1 structure). Information on 
the mode of solidification of these castings has been 
obtained by rapidly stopping the mould at different 
stages of solidification during the preparation 
series of castings at a low mould speed. Castings 
prepared at intermediate mould speeds are rela- 
tively free from segregation (type 2 structure). At 
the highest mould speeds, noticeable vibration 
develops in the casting machine, and the resulting 
castings then show a circumferential line type of 
segregation banding (type 3 structure). Experi- 
ments with vibrated unrotated ingots have con- 
firmed the association between vibration and segre- 
gation and have shown that the effect is not peculiar 
to the centrifugal casting process. The various 
structures and forms of segregation observed in all 
the centrifugal castings are discussed and explana- 
tions are put forward to account for them. 

The influence of mould speed on the structure 
and segregation is modified by alterations in the 
casting temperature and rate of pouring. Apart 
from its normal tendency to increase the size of the 
primary crystals, a high casting temperature was 
found to favour the type 1 structure at low mould 
speeds, since it increases the time interval between 
the end of pouring and the completion of solidi- 
fication. Rapid pouring favours the formation of 
the type 1 structure for the same reason. At high 
mould speeds rapid pouring also leads to radial 
cracking; on the other hand, excessively slow 
pouring and Jow casting temperatures give rise to 
circumferential lapping. 

Hardness explorations show that the hardness 
curve closely follows the composition curve across 
the radial thickness of the casting, so that castings 
free from segregation are of uniform hardness 
throughout. 

The results of the present investigation have been 
compared with those obtained in an investigation 
previously carried out on a@ series of non-ferrous 
alloys; close similarity in structure and segrega- 
tion has been shown, and it has been found possible 
to duplicate the different types of structure and 
segregation in many different alloys. 


DISCUSSION 


Dr. J. E. Hurst said that whilst he was 
pleased to see greater interest in centrifugal 
casting processes here during the war, he 
regretted it was not so great in this 
country as in America. It was possible 
to appreciate many reasons for that, and it 
was to be hoped that during the post-war 
years the interest in this country would 
develop here as in America. It could safely 
be said that we had, in this country, already 
recognised the importance of speed of rota- 
tion and pouring conditions in relation to the 
formation of structure, but he wished to 
suggest to the authors that the words “ metal 
speed” should be substituted for ‘‘ mould 
speed,”’ because it was the speed of the metal 
that was important ; a good many problems 
in centrifugal casting were associated with 
getting the metal rotating at the same speed 
as the mould, and he hoped that would be 
borne in mind when the authors went more 
deeply into some of the problems mentioned 
in the paper. 

He hoped the authors would not stop in 
their investigations and that they would be 
inspired by the work already done to elimi- 
nate many of the complexities that existed 
in the ordinary centrifugal casting process at 
present. They had so far used a machine 
in which the controllability of the rotational 
conditions was limited, as were the pouring 
conditions, but he would like to see a careful 
study of a machine to be used for experi- 
mental purposes in which each and every one 
of the potential variants could be isolated. 
A machine could be built which would 


jenable the authors to investigate these 


characteristics more deeply, and personally 
he would do all he could to help the authors 
to secure the necessary support in continuing 
investigations, because the importance of 


centrifugal casting processes was sufficient 
to warrant experimental work of that nature. 

Dr. J. H. Whiteley remarked that although 
Dr, Hurst had stated that the paper threw 
considerable light on the problem of hetero- 
geneity in steel, he had read the paper through 
three times, and at the end was in complete 
darkness as to how this curious structure was 
to be explained. He was of the opinion that 
steel, before it began to freeze, began to 
segregate, and he was inclined to think that 
that was the explanation of the curious results 
obtained, 

Dr. 8. Spray remarked that there was no 
mention in the paper of physical tests on the 
samples, and asked was it possible to give an 
idea of the improvement or otherwise of 
steel spun in that manner. 

Mr. M. M. Hallett said that many of the 
phenomena mentioned in the paper had 
been known before in a general sort of way, 
but the authors could claim to be the first 
to define the effects with some precision, and 
to have elucidated a good many of the under- 
lying problems. Of the three types of struc- 
ture described, type 2 was, of course, the 
aim of the founder. Type 1 structure was 
rather unusual and the conditions necessary 
to its formation were so abnormal that it did 
not occur very often. Type 3 structure, 
however, did occur, and it was very difficult 
to prevent. There could be little doubt that 
the type 3 structure originated in the entrap- 
ment of a relatively impure band between the 
solid walls and the metal, and personally he 
was satisfied that vibration might at least 
be a contributory factor. However, his 
experience had been the reverse of the authors 
in that they stated they had found this type 3 
structure to be associated with high mould 
speed and excessive vibration. For a con- 
siderable period he was concerned with pro- 
ducing aero-engine sleeves in high chromium 
steel in a machine running at 1000 r.p.m., 
and with considerable vibration; but the 
type 3 structure was entirely absent. The 
same sleeves were then produced at the same 
speed, but with little or no vibration, and 
immediately he ran into type 3 structure. 
That structure was eventually eliminated by 
increasing the mould speed to 1400 r.p.m., 
at which speed there was at first. excessive 
apparent vibration. He said “apparent” 
because there was vibration around the 
machine, but it did not follow that there was 
vibration on the machine itself. Neverthe- 
less, type 3 structure occurred with high 
mould speed and excessive vibration, but 
very careful examination of the machine 
enabled the vibration to be cut out and the 
trouble was cured. That did not agree with 
the authors’ views, so far as high mould 
speeds were concerned. It seemed therefore 
that only certain types of vibration caused 
trouble, and that satisfactory castings could 
be made even with heavy vibrations of 
certain types. 

Dr. E. W. Fell discussed type 2 and type 3 
structures, and suggested it would be desir- 
able to combine the explanation of the two 
types in one diagram. He said he believed 
that the rate of cooling increased as the 
temperature gradient increased, and as the 
distance of the metal from the mould 
increased, and that gave time for adjustment 
between the solid and liquid during the 
process of freezing. 

Mr. W. F. Chubb remarked that although 
the authors had got down to fundamental 
results, they had got different results from 
those obtained by others working apparently 
under the same conditions, but the point was 
whether the conditions were, in fact, the 
same. He did not think that was at all 





likely, There must be some factor which had 
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not yet been taken into account which would 
explain two sets of results which were diame- 
trically opposed to one another. The differ- 
ences in the segregation phenomena which 
had been reported might easily be explained 
if something more was known of the condi- 
tions of the metal in the ladle, or if we knew 
more about the method of preparing the metal 
before casting. That, of itself, raised a 
further question which Dr. Northcott would 
do well to investigate. So far only certain 
types of steel had been investigated, but did 
Dr. Northcott think it possible to overcome 
some of the difficulties by changing the com- 
position and ascertaining the effect on struc- 
ture by adding various alloys such as nickel, 
chromium, manganese, or other alloying 
agents ? That in itself might easily provide 
a very fruitful line of research, and might 
give results that would explain the difference 
between the various results that had been 
reported. 

Dr. Northcott, commenting on a few points 
raised in the discussion, said that no great 
amount of work had been done on thin steel 
castings, but similar work on other alloys 
showed that if the thickness of the casting 
was reduced, type 3 structure disappeared 
altogether. As regards the composition of 
the mould, providing it was a chill mould, he 
did not think it mattered at all. The only 
effective matter was the rate of cooling, and 
for types 1 and 2 structure a fair rate of 
cooling was required. ‘The outstanding 
criticism of Mr. Hallett that pronounced 
vibration did not necessarily lead to type 3 
structure, whereas less vibration did, was 
justified. The work so far carried out on 
erystals showed that there were certain types 
of vibration which had a peculiar effect, as 
was to be seen from the original work of 
Hertzog and others on the crystal structure. 
Vibration was undoubtedly a subject for 
further work. 


LEAD IN STEEL 


The following papers were then discussed 
together :—‘‘ Examination of Two Ingots of 
Free-Cutting Steel, One Containing Lead and 
the Other Lead-Free,” by C. S. Graham ; 
“* The Microscopical Examination of Samples 
of Lead-Bearing and Lead-Free Steels and 
Ingot Irons,” by T. H. Schofield; “‘ Mode 
of Occurrence of Lead in Lead-Bearing Steels 
and the Mechanism of the Exudation Test,” 
by W. E. Bardgett and R. E. Lismer. 

In these three papers, all dealing with the 
question of lead in steel, Mr. Graham com- 
pares the segregation in an ingot of leaded 
steel with that in a non-leaded ingot from 
the same cast. He found that the lead was 
evenly distributed. Mr. Schofield notes that 
microscopical examination of lead-bearing 
steels and ingot iron has revealed small 
characteristic inclusions not present in similar 
lead-free materials; and Messrs. Bardgett 
and Lismer describe the mode of occurrence 
and distribution of lead in lead-bearing steel. 
They note that the distribution is generally 
uniform, with an absence of massive lead 
inclusions, except at the extreme base of the 
ingot. 

DIscussion 


Dr. J. H. Whiteley suggested that the 
two papers by Mr. Schofield and Mr. Bardgett 
might be included under the one title “‘ How 
to Find Lead.” Lead was put into the 
ingot, but what became of it nobody seemed 
to know. Lead was a heavier metal than 
iron, and was below its boiling point at the 
temperature of liquid steel, and one would 
expect that as the steel solidified the lead 
would collect together and sink to the bottom 
of the ingot, but it did not do so. It could 
almost be said from the paper that the lead 
hardly fell at all and why it should remain 





in the ingot equally distributed was a problem 
to be solved. It was a very surprising thing. 
Mr. Schofield had been far too modest, for 
he had done a most remarkable piece of 
metallographical work. It was the fact that 
his first test on hand polishing the specimen 
to get out its constituents took eight hours, 
and this wanted some doing. This paper 
related to one of the best pieces of metallo- 
graphical work the Institute had ever had 
described to it. It was possible to take a 
polished specimen of steel containing lead 
and heat it in a neutral atmosphere at 350 deg. 
Cent. to prevent oxidation, and the lead 
oozed out in small particles. It came out 
white—whiter than the ferrite—but the 
curious thing was that the sample which Mr. 
Schofield described had these particles and 
so also had the constituent, which went to 
show that all the lead was not in the con- 
stituent. In a 10 per cent. solution of 
chromic acid the particles, as a rule, turned 
black, and then they were not attacked by a 
general reagent like nitric or picric acid. In 
the case of one sample provided by Mr. 
Schofield, chromic acid would not touch the 
lead particles ; they remained white, but in 
the case of other samples the lead particles 
turned black, and he was inclined to think 
it was due to the fact that lead could dissolve 
other things out of steel. It might be that 
this would be a test for determining the kind 
of lead in the steel. Perhaps Mr. Schofield 
should make a few irons with lead in them, 
and ascertain to what extent the results 
obtained so far were due to the fact that the 
steel contained lead. There was probably 
something due to the lead. 

Referring to Mr. Bardgett’s paper, he said 
that Mr. Schofield’s constituent was not 
mentioned, but in all the lead alloys he him- 
self had examined he had found it. There- 
fore he would like to know why Mr. Bardgett 
had not mentioned it. There were also a 
number of photographs of inclusions in Mr. 
Bardgett’s paper, and it would be interesting 
to know how they were identified. Although 
one was stated to be an oxide, another a 
sulphide, another a lead silicate, and so on, 
he himself failed to identify them from the 
photographs. He was also dubious about 
the description of some of the illustrations 
in this paper, and in this connection men- 
tioned Fig. 9, expressing doubt whether the 
streaks indicated the existence of oxides. 
The authors of this paper were confident they 
had found lead. The globules of lead were 
white, and Mr. Schofield’s constituent was 
white, but what colour was lead in steel, 
when it could be seen? It was dark in 
brasses, but was it really dark in steel ? 
That was not known yet. Mr. Bardgett 
might say that the lead did not come out in 
the surface, but the lead might have been 
lost in polishing ; the heat generated might 
have removed the lead from the surface. 
Therefore he suggested that polishing should 
be done under water or paraffin to keep the 
temperature down. Then lead might be 
found, but whether it would be dark or light 
he did not know. It was stated in this paper 
that the exudation of lead caused distortion 
of the steel, but he did not believe it. He 
could not believe that liquid lead would 
distort hard steel ; it was more likely burning 
due to preparation rather than distortion 
due to exudation, which was the cause of 
the difference shown in certain of the photo- 
graphs. Finally, he asked Messrs. Bardgett 
and Lismer whether they were in a position 
to say, from micro-examination, whether 
their steel did or did not contain lead. 

Dr. N. P. Allen commented on the extra- 
ordinary appearance of the lead, according 
to the manner in which the specimen was 
polished. The identification of the con- 





stituent mentioned by Mr. Schofield was 
not a simple matter. He had tried to find 
out through the melting point, but that way 
not altogether convincing, and Messrs. Bard. 
gett and Lismer seemed to have been little 
more successful. There was still some uncer. 
tainty, and it was necessary to investigate a 
little farther. It was possible that different 
steels had different constituents at different 
melting points, owing tothe composition of the 
constituent not being the same in every case, 
but that point of view remained to be 
examined. 

Mr. T. H. Schofield, discussing the paper 
by Messrs. Bardgett and Lismer, said he was 
particularly interested in the exudation test, 
It was stated that lead segregates which were 
not actually present at the surface of the 
billet section under examination, forced 
their way to the surface under pressure at 
the temperature of the test. What did the 
authors think that pressure was due to? It 
was difficult to understand why lead, if it 
was lead in the interior of the metal, should 
be forced to the surface. It was stated that 
the phenomenon might be associated with 
changes in internal stress, but it was difficult 
to believe that, because of the low tempera- 
ture at which the exudation occurred. It 
was almost instantaneous. There was a field 
for further work in this connection to give an 
adequate explanation, particularly of the 
exudation test. 

Mr. W. E. Bardgett, speaking on Mr. 
Schofield’s paper, said that samples A and ( 
were precisely the same cast as the. ingot 
which he and his co-author examined. Mr. 
Schofield obtained certain results which he 
and Mr. Lismer did not. In the circumstances 
he suggested that they should all get together 
with a microscope and try and explain the 
differences. It could not be done in an open 
discussion like that. The heating of the 
specimens by Mr. Schofield confirmed what 
they themselves had found, viz., that when 
there was a lead particle on the surface there 
was no exudation and no apparent change. 

(To be continued) 








Mining Research Extended 





Ir is announced by the Mining Association 
that its central committee has unanimously 
accepted the report of a strong technical com- 
mittee, dealing with mining research, and that 
immediate steps are to be taken to implement 
its recommendations. A special grant of 
£10,000 for expenditure this year has been made 
to the British Colliery Owners’ Research Asso- 
ciation, in order to make an immediate start 
with this urgent work. The survey of the exist- 
ing research arrangements was carried out by 
Mr. J. Ivon Graham. The greater propor- 
tion of mining research work should, the com- 
mittee feels, be done in the mining districts 
rather than at some large central researcli 
laboratory, and district research committees, 
with representation on the Council of the 
Association, are recommended. Close co- 
operation should be established with the 
Department of Scientific and Industrial Re- 
search, and its financial support on as generous 
a scale as possible should be sought. The 
Association should collaborate as far as possible 
with makers of mining machinery and equip- 
ment, and as part of the new organisation there 
should be close liaison with the British Coal 
Utilisation Research Association. The work 
should also be co-ordinated, and co-operation 
and, collaboration should be sought with the 
universities, the technical colleges, and the 
mines inspectorate, the Safety in Mines Research 
Board, and other research associations, and also 
with professional institutions, both within and 
outside the coal industry. The committee pro- 
poses that the finance necessary should be 
drawn as a levy from the whole industry. 
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The Place of the Gas Turbine in Aviation 


By CHARLES D. FLAGLE* and FRANK W. GODSEY, jun.t 
No. I 


MHROUGHOUT its history aviation progress 

has been paced by the development of aero- 
plane engines. The constant trend has been 
toward bigger and faster aeroplanes, conse- 
quently toward more powerful engines. Until 
recently, aeroplanes were driven only by recipro- 
cating internal combustion engines. Now there 
are new power plants, and of them, two will 
undoubtedly figure largely in aviation of the 
near future. One of them is the jet propulsion 
engine; the other is the gas turbine propeller 
drive. Both will have continuous combustion 
gas turbines as the prime mover. 

The use of gas turbines in aircraft will 
eventually result in new design concepts for air 
transportation, and comparisons of the new 
turbine power plants with conventional engines 
should properly be made on the basis of finished 
aeroplanes designed to fit best the characteristics 
of their particular power plants. Test stand 
fuel consumption rates are a good measuring 
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FiG. 1—FIELDS FOR TYPES OF ENGINES 


stick between engines of similar types, but 
should not be used as a primary figure of merit 
in comparing different engine types. The size, 
weight, and cooling requirements of an engine, 
together with its efficiency in’ converting fuel 
energy into thrust horsepower and the ease with 
which it is installed in clean, low-drag airframes 
determine its real economy. While the recipro- 
cating engine will undoubtedly continue to hold 
its present position in the field of low power and 
for aeroplanes of low speed, the gas turbine 
will come into its own both as a jet engine and 
for driving propellers in high-powered aero- 
planes and for high speed flight. Of the three 
types of power plant, the gas turbine propeller 
engine has characteristics that give it superiority 
over the reciprocating engine in all speed ranges 
and over the jet engine in low and intermediate 
speeds. The jet is pre-eminent in the highest 
speed range. Fig. 1 shows the probable fields of 
use of the three types. 

These conclusions are reached by comparing 
the performances of aeroplanes in which each 
of the three types of engines might be installed. 
Before proceeding with this comparison, how- 
ever, it would be well to discuss the engines by 
themselves, to describe the properties of the 
new gas turbine engines, and to review the status 
of the conventional engine. 


THE RECIPROCATING ENGINE 


The development of the modern reciprocating 
aircraft engine is one of the great technical 
achievements of our age, inspired to no small 
degree by military requirements. That the 
primary objectives of efficiency, light weight, 
and reliability have been met need hardly be 
repeated here. However, power ratings have 





* Design engineer, aviation gas turbine division, 
Westinghouse Electric Corporation, South Philadelphia, 
Pa. 


reached a point where further major increases 
can probably only be attained by improvements 
in fuels or the addition of cylinders. The 
diameter or frontal area of engines is already 
limited by allowable piston speeds, larger 
engines are longer engines, and the specific 
weight is more apt to increase with power rating 
than decrease. 

Unfortunately, reciprocating engines capable 
of delivering several thousand horsepower 
require controls, accessories, and exhaust dis- 
posal systems which complicate installation and 
maintenance problems to an extent that limits 
further large increases in power rating. Fig. 2 
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FIG. 2—TREND IN SPECIFIC ENGINE WEIGHT 


illustrates the probable trend in future specific 
weights for large engines. 

The reciprocating engine is by nature adapted 
to cruising flight rather than sustained high- 
speed flight. Its highest efficiency and greatest 
reliability are achieved only when the engine is 
operated below 60 per cent. of rated power. An 
underpowered aeroplane is constantly plagued 
by power plant troubles of a mechanical nature. 
Fig. 3 shows some typical fuel rates at various 
operating conditions. 


THE Gas TURBINE JET ENGINE 
Jet propulsion of aircraft has recently become 
a subject of much publicity and confusion. In 
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FIG. 3—-FUEL RATES 


jet propulsion all the power output of the engine 
is used to accelerate the air taken into the 
engine to a jet of approximately acoustic 
velocity which is expelled through an exhaust 
nozzle. The resultant thrust felt by the engine 
housing is the reaction to the force required to 
accelerate the intake air to its exhaust velocity. 
The gas turbine operates by inducting air, 
compressing it, adding heat at high pressure, 
and expanding the high temperature combustion 
products. The major part of the energy is 
recovered in expansion through the turbine 





t Manager, new products division, Westinghouse Elec- 
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required for compression. The remainder of 
the expansion can be made to take place through 
a nozzle, where the energy appears as kinetic 
energy of the exhaust gases. 

One may ask why the gas turbine can be so 
well adapted to jet propulsion while the con- 
ventional engine cannot. The answer lies to 
a great extent in the fact that the gas turbine 
handles a much greater mass of air (four to 
eight times greater than the reciprocating 
engine for each pound of fuel burned), which 
leads to a more efficient jet reaction. The 
difference here is that the reciprocating engine 
requires a large mass flow of air for cooling 
external to the combustion space, while the gas 
turbine swallows its own cooling air and subjects 
it to the same thermodynamic cycle as the air 
needed just to burn the fuel. The relatively 
high combustion temperatures of the reciprocat- 
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FiG. 4—-AXIAL FLOW JET ENGINE 


ing engine result in high-speed exhaust gases, 
with very unfavourable velocity ratios for jet 
flight at subsonic speeds. Fig. 4 shows an 
axial flow type jet engine, in which the com- 
pressor, combustion chamber, and turbine are 
arranged in line so as to present the minimum 
frontal area. Some jet engines have been built 
using centrifugal compressors, giving a machine 
of larger diameter, not so well suited aero- 
dynamically for installation in a high-speed 
aeroplane. 

Principal advantages of the jet engine are 
its simplicity and light weight. The installed 
weight of the jet propulsion engine is little 
higher than its dry weight, since little oil is 
required for lubrication and the engine itself 








requires no external cooling provisions. The 
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FIG. 5—PROPULSIVE EFFICIENCIES 


jet engine’s thrust is relatively constant over 
normal aeroplane speed ranges.. Therefore, the 
rating of a jet engine is usually given in terms 
of thrust rather than horsepower, and means 
nothing from a power standpoint until the 
speed is also given. A thrust of 1 lb. at a speed 
of 375 m.p.h. is equivalent to 1 H.P.; at lower 
speeds the power rating decreases and at higher 
speeds it increases in direct proportion. 

An adjustable pitch propeller is capable of 
converting shaft power into thrust horsepower 
rather efficiently over a wide range of aeroplane 
speeds, but the jet’s efficiency is quite low at 
low speeds. This is shown in Fig. 5, in which 
it can be seen that present jet efficiency does not 
equal propeller efficiency until flight speeds of 
about 500 m.p.h. are attained. Below this 
speed the jet efficiency, consequently its fuel 
economy, is inferior. The fuel efficiency of a jet 





blading, and must be used to supply energy 


engine is low, principally because of the jet 
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efficiency characteristic ; secondly, because the 
gas turbine itself operating at a low compression 
ratio is handicapped in efficiency. At 375 m.p.h. 
the apparent or test stand propulsive efficiency 
of a jet engine will be less than half that of the 
conventional power plant. Its take-off thrust 
will be one-fourth of that of a propeller with 
the same power rating at 375 m.p.h. (Fig. 6). 
Jet propulsion gives excellent high-speed per- 
formance at the expense of range and low- 
speed characteristics. It is significant to note 
that jet efficiency overtakes propeller efficiency 
in a speed range in which compressibility effects 
impose critical aircraft design limitations. 
Much aerodynamic research must be carried out 
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FiG. 6—PROPELLER AND JET THRUSTS 


before jet propulsion can be utilised to its best 
advantage. 
Tue Gas TURBINE PROPELLER DRIVE 


A simple open cycle gas turbine can be built 
to-day to work at a peak temperature (tem- 
perature of gases entering the turbine) of 1500 
deg. Fah. With further metallurgical progress, 
the life of highly stressed turbine parts operat- 
ing under high temperature will be increased 
and the limiting cycle temperature may be 
elevated above 1500 deg. Fah. With a compres- 
sion ratio of 10: 1 and compressor and turbine 
efficiencies of 85 per cent., a fuel efficiency of 
26 per cent. can be achieved. By increasing 
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FiG. 7—GAS TURBINE GEARED TO PROPELLER 


compressor efficiency to 87 per cent. and turbine 
efficiency to 89 per cent., we may expect a rise 
in efficiency to 28 per cent. at standard sea level 
conditions. At 15,000ft., due to low ambient 
temperatures, the cycle efficiency rises to 
31-5 per cent. 

A schematic illustration of a gas turbine 
geared to a propeller is shown in Fig. 7. In 
appearance, the axial flow gas turbine for pro- 
peller drive will be a symmetrical machine, its 
reduction gear concentric with its rotor. Its 
diameter will be less than half that of a con- 
ventional engine of comparable power, per- 
mitting it to be easily buried within a fuselage 


requiring no external cooling air for itself, the 
gas turbine offers very little drag at high speeds. 
This, in addition to the fact that the gas turbine 
efficiency is best at its peak load, points to the 
adaptability of this type of power plant to high- 
speed flight. 

The efficiency of a gas turbine is highest at 
its rated load and rated r.p.m. As r.p.m. 
decreases the efficiencies of compression and 
expansion drop off and the compression ratio 
also decreases rapidly. Since the useful power 
output of the machine is the relatively small 
difference between the power developed by the 
turbine and power absorbed by the com- 
pressor, any change in compressor or turbine 
efficiency is magnified in its effect on power 
output. In fact, it is doubtful if the turbine 
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output will be sufficient to drive the compressor, 
much less supply power to the propeller at 
much below half rated speed. Idling speed 
for a gas turbine propeller drive will be between 
one-half and two-thirds the rated r.p.m. The 
gas turbine for propeller drive operates on four 
to eight times the quantity of air used by a 
reciprocating engine of comparable power. A 
large exhaust jet thrust is available to supple- 
ment the propeller, since normally about 20 per 
cent. of the useful power remains in the exhaust 
gases as kinetic energy; the proportion of 
useful power remaining in the exhaust to power 
delivered to the propeller can be controlled by 
the designer. 

The gas turbine will permit a much lighter 
power plant installation than will the recipro- 
cating engine. The installed weight of the 
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geared gas turbine engine should be less than 
three-quarters the weight of the equivalent 
reciprocating engine installation. In general, 
operations at normal flight altitudes are favour- 
able te economical turbine performance ; fuel 
rates are indicated in Fig. 8. It is interesting 
to note that for rough approximation purposes, 
the exhaust jet thrust just about compensates 
for propeller losses and nacelle and cooling 
drag, so that the shaft power output of the 
turbine is just about equal to the net thrust 





or wing. Presenting little frontal area and 





from the reciprocating engine, as will be shown 
later. 

The gas turbine is not a supercharged engine, 
Therefore the selection of power rating must be 
based on altitude requirements, and for sea. 
level operation considerable excess power will 


usually be available. Typical power availa. 
bility curves for various types of power plants 
are shown in Fig. 9. 

(Zo be continued) 








Five Year Plan for the Steel 
Industry* 


Accorpine to Sir John Duncannon, who 
recently relinquished the post of Controller of 
Iron and Steel to become Commercial and 
Technical Director of the reconstituted British 
Iron and Steel Federation, every part of the 
country will benefit from a big modernisation 
and reconstruction programme now under con- 
sideration. A considerable part of the plan has 
been approved and work on some of it has 
already commenced. The total cost will exceed 
£120,000,000 and the programme will be carried 
through as quickly as possible. Plans are being 
studied for the construction of new coke ovens 
to produce 2,500,000 tons of coke for the use of 
steelworks (£6,500,000), nineteen new blast- 
furnaces (£19,000,000), new melting shops 
(£20,000,000), replacement and reconstruction 
of rolling mills and new continuous hot strip 
mill in South Wales (£33,000,000), ancillary 
processes (£16,000,000 to £19,000,000). 

In addition, a further ten blast-furnaces are 
contemplated to replace existing furnaces as 
these go out. As there are at present ninety- 
eight blast-furnaces working in Great Britain, 
it will be seen that nearly one-third of these are 
to be rebuilt or replaced. Each of the new 
furnaces will be of the latest type. 

Given adequate building labour and reason- 
able priority on materials, the bu’x of the work 
should be completed within five years. By that 
time modernisation of plant throughout the 
country will have been achieved. Apart from 
increased efficiency, thé most important result 
of this will be that the capacity for total steel 
ingot production in Great Britain will be 
increased by approximately 20 per cent. 

With over-riding priority being given to 
building labour for house construction, progress 
on the modernisation plans will, of necessity, be 
slow at first. Work has already commenced on 
the rebuilding of four blast-furnaces, and 
replacement of coke ovens, in Scotland and on 
the North-East Coast. In the Midlands an 
expansion of open-hearth capacity is now under 
way, which, when completed, will be capable of 
producing an additional 100,000 tons a year of 
special tube steel. The construction of new 
plant for the production of the latest type of hot- 
rolled sections for window casements for the 
housing programme has begun at Darlington, 
with new sectional mills for the rolling of light 
sections for the construction of buildings. 

New reversing slabbing mills, cogging mills, 
and wide sheet cold reduction mills to supply 
sheets required by motor-car manufacturers, 
unloading and ore-handling plants to enable 
larger iron ore ships to be used in the carriage 
of foreign ore, gasholders and pipe lines so that 
blast-furnace gas can be harnessed and re-used 
as industrial gas and extensions to the heavy 
plant engineering capacity to provide for new 
steelworks extensions; all these are in course 
of construction. 

Ore crushing, sintering, and screening plant 
to reduce the amount of coke per ton of pig 
iron made is being installed at a number of 
works, and the complete mechanisation of 
twenty-eight ironfoundries to meet the demand 
for baths, sinks, kitchen units and other house- 
hold equipment has commenced. Although 
there are many hundreds of ironfoundries in the 
country, these twenty-eight works, when com- 
pletely mechanised, will be capable of producing 
more than 50 per cent. of the total output of 
iron castings. 





* Communication from the British Iron and Steel 
Federation. 
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Ninety per cent. of the new plant and equip- 
ment created during the war is of little or no 
post-war benefit, as this was undertaken to 
increase direct armament supply, such as steel 
casting facilities for bomb production, armour 
plate, tank track links, drop forging extensions 
and gun barrels, shell production and other 
specialised increases for a particular develop- 
ment of armament. 

It should not be imagined from the foregoing 
that the iron and steel production of Great 
Britain at the present time is coming from out- 
worn and out-dated plants. In all, the iron and 
steel industry produced and handled a grand 
total of 86,000,000 tons of steel during the 
European war; of this, 14,000,000 were 
imported and the rest manufactured at home. 
During this period the industry mined and used 
over 100,000,000 tons of iron ore and approxi- 
mately 5,000,000 tons of scrap was obtained 
from three scrap collections—the National 
Survey, which produced three and a half 
million tons, steel scrap recovered from blitzed 
buildings, which provided approximately 
600,000 tons, and railings, which also amounted 
to about 600,000 tons. During this period the 
statistics covering the relationship of demand 
against supply show that in 1941 deliveries met 
92-6 per cent. of allocations ; in 1942, 96-1 per 
cent.; and in 1943, the highest consuming year, 
100-8 per cent.; while in 1944, the figure was 
98:1 per cent. This is a record of which any 
industry might well be proud. 

The iron and steel industry in Great Britain 
is thus not resting on past accomplishments. 
Moreover, to-day international exchange of 
information between the various iron and steel 
industries of the world is such that all are kept 
fully informed of the latest developments in any 
country. The British industry is determined to 
justify this tribute from Charles Schwab, the 
great American ironmaster, head of one of the 
greatest steel companies in the world: “In the 
steel industry every great invention had its 
origin in Great Britain.” 








South African Engineering 


Notes 
(By our South African Correspondent) 
CaPE Town. 


Practical Action to Combat Soil Erosion 


Land service camps are coming into 
being on a much larger scale than heretofore. 
The first action of the Land Service Section of 
the Department of Agriculture and Forestry in 
the anti-erosion fight in the Cape Province is 
nearing successful completion at a farm near 
Somerset West on the Stellenbosch road. 

Since April 21st, a party of thirty-four Stellen- 
bosch students have been camping on the farm 
under the supervision of Land Service officers 
and two agricultural engineers. The students 
are engaged in throwing up contour banks 
across an eroded vineyard and constructing 
furrows to cope with the excess run-off. Ten 
domestic science students from Stellenbosch 
University are running the kitchen. Several 
middle-aged farmers from Stanford are handling 
pick and shovel with the students, to preserve 
the soil of another farm. This camp has all the 
possibilities of being the forerunner of several 
similar efforts all over the country as students 
from districts in all the provinces of the Union 
and from South-West Africa show an enthu- 
siastic spirit for land service. This is the sixth 
camp organised by the Department of Agri- 
culture in the Union.. The main idea is to lay 
down scientifically planned and well-executed 
demonstrations for the district concerned. 
During the school holidays anti-erosion works 
were also constructed in this way on a farm near 
Frankfort, while at Heilbron the school grounds 
were terraced for playing grounds and flower 


The Cott Scheme 
At the end of June, the Cott scheme, 
upon whose success may largely depend the 
flow of skilled labour required to maintain 
prosperity in the Union and avert depression 





and unemployment, came under the Union 
Minister of Education. 


New Ocean Mail Contracts 

The new ocean mail service contract 
between the Union Government and the Union- 
Castle Mail Steamship Company, which was 
signed last May, was laid on the table of the 
House of Assembly on May 22nd by the 
Minister of Posts and Telegraphs, Senator C. F. 
Clarkson. A weekly mail ship service between 
Southampton and Table Bay is proposed, and 
the voyage in each direction is to be completed 
within fourteen days. The mail boats will go 
on to Durban each week. The company under- 
takes to employ Union nationals to the extent of 
20 per cent.; it also undertakes to carry free, 
from British ports to Union ports, or Lourenco 
Marques, pedigree stock for breeding purposes. 
This mail contract is for ten years and the Union 
Government will pay the company £300,000 a 
year for the conveyance of mail; under the 
present contract the payment is £225,000 a 
year. The contract will end on December 31st, 
1956. The contract provides for continuance 
and for penalties, &c., but these do not call 
for mention here and will be available on refer- 
ence to the contract terms and have been 
published in the daily Press. 


New Mail Ships 


The Union-Castle Company intends to 
order two new mail ships, of the 27,000-ton 
Cape Town Castle type, to implement the new 
mail contract. These two ships will replace the 
‘* Windsor Castle ” and the ‘‘ Warwick Castle.” 
The company lost more than a dozen ships 
during the German war. The cost of replacing 
all the lost ships at prevailing prices is estimated 
to be in the neighbourhood of £15,000,000. 
When the war losses replacement programme is 
completed other ships will have to be ordered 
to replace obsolete vessels. Practically all 
shipping lines are already busy obtaining ships 
to replace lost ships, and some have already 
new ships in service. American and Norwegian 
lines are all busy on their replacement pro- 
grammes and they include ships for whaling 
operations in the Antarctic, so as to be able to 
resume their activities in the near future. It is, 
however, unnecessary at this stage to deal 
specifically with their programmes, especially 
as there are some firms which have not yet 
decided their plans. 


New Cape Air Station 

A permanent air station is being con- 
structed at Langebaanweg, which is in the area 
of the naval and military base at Saldanha Bay 
and is 12 miles from Saldanha, on the Cape 
Town road. This was revealed by Major 
Hughes, attached to the directorate of fortifi- 
cations and coastal works. Major Hughes also 
referred to a flying-boat base at Langebaan, 
just south of Saldanha. He could not reveal 
how many people would live at the air station, 
but the station would require about 100,000 
gallons of water per day. With construction 
going on at Langebaanweg there were over 
8000 civilians there from Cape Town. 


Big Railway Schemes 

Large sums for the provision or com- 
pletion of big schemes in Cape Town and else- 
where in the peninsula are included in the Rail- 
ways and Harbours Estimates of expenditure on 
capital and betterment works for the year 
ending March 31st, 1946, tabled in the Assembly. 
The additional deep-water berths and extension 
of the new basin in Table Bay harbour—esti- 
mated to cost more than £4,600,000 on com- 
pletion—will account for a further £133,000 in 
the coming year, leaving £490,000 to be spent 
in subsequent years. Another £724,000 will be 
spent on the £3,500,000-graving dock, which has 
already cost £2,646,000. Range investigation 
installations in Table Bay will cost £1500. The 
Bellville marshalling yard, costing £343,000, 
will account for £40,000 in the coming year, and 
the estimated cost of the Cape Town carriage 
yard is shown as £100,000. The estimated cost 
of Cape Town’s new station and system offices 
is given as £900,000, and of the Railway 
Administration’s hotel to be built in the city 
£415,000. A further £40,000 will be spent on 





the new goods lay-out in Cape Town, which will 
cost altogether £732,000. In addition to all 
these items, there are a great number of items 
of lesser importance and cost. 


Iscor’s New Medium Mill 


The latest addition to the Iscor steel- 
works of the South African Iron and Steel 
Industrial Corporation, near Pretoria and 
Vereeniging, is a new medium mill, This 2lin. 
three-high mill presents several features of 
interest and has proved itself a very versatile 
and useful addition to the existing rolling mills. 
Broadly speaking, its main use is to relieve the 
heavy mill of its lighter sections and the light 
mill of its heavier sections. At present it con- 
sists of a roughing stand driven by a 1610 H.P. 
slip-ring induction motor, driving through a 
reduction gear-box with two fly-wheels, and an 
intermediate and a finishing stand, both driven 
by a variable-speed D.C. motor with a speed 
range of from 100 to 180 r.p.m. This motor has 
a continuous rating of 3000 H.P. at 100 r.p.m. 
to 4000 H.P. at 134 to 180 r.p.m. The peak 
rating is 8000 H.P. Provision has been made to 
include a fourth stand, to be driven from the 
same motor at some future date. This mill 
differs from the heavy and blooming mills, in 
that it is non-reversing, the bar passing in one 
direction between the bottom and middle rolls, 
and in the other direction the middle and top 
rolls. The mechanical gear was made and 
supplied by the Brightside Engineering and 
Foundry Company, the roughing drive motor 
and all mill auxiliary motors by English Electric, 
auxiliary control gear by Igranic, and the 
finishing drive motor and its auxiliaries by the 
British Thomson-Houston Company. Thus the 
mill is a 100 per cent. British product, and it is 
to the credit of British industry and the 
Merchant Navy that it has been made and 
shipped to Iscor without loss during wartime. 

The roughing stand was completed and put 
into operation in March, 1944. In May the 
intermediate and finishing stands were com- 
pleted and coupled to the roughing stand so that 
the roughing drive motor drove all three stands, 
which were then able to go into production, but 
with a limited output. The finishing drive was 
put into operation in December, 1944, driving 
the intermediate and finishing stands inde- 
pendently of the roughing stand as designed. 

The D.C. motor of the finishing drive draws 
its power from six pumpless steel tank grid- 
controlled mercury arc rectifiers. These recti- 
fiers are arranged in two banks of three, one 
bank being fed from a transformer with a star- 
connected primary and the other from one with 
a delta-connected primary, this giving in effect 
twelve-phase rectification with the advantages 
of six-phase. In addition, in the event of a back- 
fire, the bank in which this occurs is taken out 
of circuit automatically for a few seconds, the 
other bank taking the full load meanwhile 
without interruption of the supply. Starting up 
is carried out by means of grid control, in con- 
junction with a motor-operated phase shifter, 
the mill motor accelerating evenly as the 
voltage rises from zero to full voltage. Grid 
control is also used for are suppression in the 
event of a backfire. 

For speed control an off-load tap changer is 
fitted to the auto-transformer, which feeds the 
two main rectifier transformers. This gives five 
base speeds from 100 to 180 r.p.m. An increase 
in speed above any of these is obtainable whilst 
the motor is running by means of a motor- 
operated rheostat in the mill motor field circuit. 
Starting up is completely automatic by means 
of push buttons, either from the mill floor or 
from inside the motor-house, the motor being up 
to speed and ready for rolling in approximately 
ten seconds. 








NationaL FEDERATION OF FOREMEN’s ASSOCIA- 
TIons.—Arising out of a representative meeting 
of various foremen’s associations, it is proposed to 
form a National Federation of Foremen’s Associa- 
tions. Secretaries of all existing foremen’s associa- 
tions wishing to obtain further particulars are asked 
to apply to Mr. G. A. Dyson, hon. secretary, 
Foremen’s Association, Darwins, Ltd., Fitzwilliam 
Works, Sheffield. : 
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THE REORGANISATION OF THE 
COAL-MINING INDUSTRY 


As Professor Douglas Hay, in his lucid and 
most opportune Presidential Address to the 
Institution of Mining Engineers, delivered at 
Nottingham on July 18th—an abstract from 
which was given in our issue of July 20th— 
rightly says, there is a grave danger that, in the 
search for a scapegoat—whether the much- 
maligned colliery owner or mining engineer— 
the real fundamental causes for delay in 
carrying into effect technical improvements 
at British collieries may be obscured; the 
cause being pressure of economic circum- 
stances—the depression following the first 
World War. This is no doubt in part true, 


‘}mechanisation of the mines was not pushed 


_| conditions is of peculiar interest at the present 


applicable to the mines of other European 
countries. the results at some of which are 
being compared to the detriment of those at 
our mines. But even in the period between 
the two world wars, very considerable 
advancement in mining technique, especially 
at the coal faces, did take place in British 
mines. In the report on the French coal- 
mining industry from our French corre- 
spondent, which we published in our issue of 
July 13th, it is interesting to note that the 


there, the reason being that the diversities and 
irregularities of the seams limited it. That 
like diversities exist in respect of many mines 
in Great Britain is not generally realised. In 
no country in the world are such thin seams 
being worked as at some British collieries, 
e.g., seams of 2ft. in thickness and under, in 
which American methods are impracticable 
of application. 
Professor Hay’s reference to mining labour 
time when so much misunderstanding 
exists about that matter. Speaking of the 
“between world wars” period, he says: 
“ The severe limitation of the foreign market 
to British coal which resulted ’—due, we 
may interject, to the high price of British 
coal—‘‘ caused British collieries much short 
time and brought about the closure of 
many of them.” This induced feelings 
of uncertainty in the minds of both 
the employer and the worker. ‘ The latter, 
in particular, felt that he had no security ot 
tenure of his job, which drove him to fight 
hard for better wages and greater security.” 
The factors reacted adversely on mechanical 
progress, because it was obviously contrary 
to public policy to throw men on the labour 
market, and employers generally were reluct- 
ant to introduce, in the face of great opposi- 
tion, new methods which would result in dis- 
placing men. There can be no doubt that 
one of the solutions of our present troubles 
lies in fuller co-operation of the workers. As 
Professor Hay rightly declares, “it is clearly 
wrong that every attempt at technical pro- 
gress should become the subject of a battle 
between various interests.” With a change- 
over from the old-time craftsmanship of 
the hand-getting collier to the semi-skilled 
machine operator, there is necessitated also 
the introduction of a type of mine official 
more highly trained in mechanical engineer- 
ing, and one is glad to realise that the Insti- 
tution of Mining Engineers, as the Institution 
which voices the views of the mining engi- 
neers, is fully appreciative of this fact, and is 
taking steps to deal with recruitment and 
training of technical staff. Turning again to 
the report on the French mining industry, 
the report is interesting from several points of 
view. The troubles affecting the industry 
would appear to be very similar, in many 
respects, to those with which we have to 
contend in this country, and in 1940 a 
Comité d’Organisation was set up by order 
of the Government, amongst other things, to 
improve the technical conditions at the 
mines. The industry was strictly controlled, 
the cost of production rose steeply during 
the next three years, and the production of 
coal per miner decreased. Verbum sat 
sapienti | 
Matters are moving fast in regard to the 
national policy to be pursued respecting the 
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to learn, as announced by its chairman, Mr, 
Robert Foot, on July 19th, that the Mining 
Association of Great Britain has accepted 
the Government’s policy, as outlined by the 
Minister of Fuel and Power in the House of 
Commons on May 28th last, one of the out- 
standing features of which is the establish. 
ment of a central authority to be appointed 
by the Minister, which will, subject to the 
general direction of the Minister, exercise a 
supervisory power over the plans for recon. 
struction, and see that they conform to 
national requirements. A particularly grati- 
fying move on the part of the Mining Associa- 
tion is the setting up of a technical survey 
committee, which, paying full regard to both 
the Reid and the Foot reports, and working 
largely through district panels, will decide 
the nature of the measures necessary to put 
the several mining areas—some of them 
differing very widely in respect of geological 
and physical conditions—into a state of full 
technical efficiency. We could wish, how- 
ever, that the Government would take the 
bold course of expanding the Central Autho- 
rity so as to include thereon representation 
of the Coal Commission (as covering the 
ownership of the coal), the workmen, and 
the consumer, and so, we would hope, secure 
everlasting peace in, and wise and efficient 
control of, tae industry. 


Joint Consultation and Human Nature 


THE article in last week’s issue by Mr. 
E. K. Rice on Joint Consultation will have 
appealed to all who have had anything to do 
with such bodies or, indeed, with committee 
work of any kind. For his remarks summarise 
what many have felt and have been unable 
themselves to formulate so clearly. More- 
over, they apply far more generally than with- 
in the restricted bounds that Mr. Rice set 
for himself. The further an engineer advances 
in his profession, and the more he becomes 
concerned with administrative or executive 
duties, the greater that part of his life that 
he spends in negotiations of one kind or 
another, agreeing upon contracts, deciding 
upon methods of carrying them out, deter- 
mining awards and compensations, settling 
disputes, discussing activities and objectives, 
buying, selling, and arranging. In all such 
activities human relations intervene to 
complicate the issues. Seldom, if ever, 
are a man and those with whom he 
negotiates wholly of the same mind; 
often there is the appearance at first 
of total opposition ; nearly always at least 
some divergence of interest or view. Joint 
consultation is only one, though a particularly 
informative instance, of many examples of 
the importance in engineering, as in other 
fields of life, of an understanding of human 
nature. 

Mr. Rice has much wise advice to offer 
upon the influence of a number of factors— 
such as the degree of power and of responsi- 
bility, time available for the meeting, &c.— 
upon the behaviour of a consultative body as 
a whole. He draws up six rules dealing with 
this subject, compliance with which will help 
to produce an atmosphere favourable to the 
successful operation of the body. These 
rules are by no means easy to comply with ; 
but difficult as it may often prove to obey 
them, that difficulty is as nothing compared 








but the same argument should be equally 
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up for the guidance of the individuals forming 
the body :—Sincerity in the intention to make 
it work ; breaking down of problems to con- 
stituent parts ; tabling of all known facts ; 
all motives brought into the open; all 
opinions accepted as honest ; the admission 
of ignorance and confession of mistakes—a 
very catalogue opposed to those human fail- 
ings to which attention has been drawn by 
artists, poets, dramatists, writers, and church- 
men throughout the ages! Too often the 
attack of an aggressive opponent is answered 
by aggressive defence, whereas the soft 
answer might have turned wrath aside, the 
humorous have joined opponents in mutual 
laughter, or the tactful have postponed the 
issue to a less inflamatory season. The tem- 
perature rises. Suspicion and distrust grow 
on either side. Facts are withheld for fear 
unscrupulous use may be made of them. 
Motives remain concealed. A negotiation 
hopefully begun, demanding for its successful 
conclusion co-operation in a mutual attempt 
to find a way out of a difficulty, descends to 
the level of haggling, each party to it striving 
to give as little and gain as much as possible. 
But fortunately, though there can be no 
doubt whatever that man still retains his 
combatative instincts, he seems to draw more 
satisfaction from co-operation than from 
combat. That this is so is confirmed by many 
examples, such as that cited by Mr. Rice 
where, a dispute being lifted from the heated 
level of self-interest to objective scientific 
study of the facts, the temperature at once 
fell and a satisfied co-operation in that study 
led towards a mutually advantageous con- 
clusion. We may perhaps conclude that by 
developing a preference for the cold objective 
consideration of any problem the study of 
science which engineers of necessity under- 
take is not without its value in the conduct 
of human affairs. 

Yet, admirable though Mr. Rice’s rules 
are, and will be admitted to be by all who 
read his article, it is to be feared that they 
will continue to be as much honoured in the 
breach as in the observance. If we may 
trust in the facts of historians and the opinions 
of philosophers, human nature has shown 
little signs of change throughout the cen- 
turies. However, in despite of human fail- 
ings, man has managed to evolve organisa- 
tions by which the co-operation of men in 
ever larger units can be accomplished 
and maintained. Amongst such organisa- 
tions are to be numbered the trades unions. 
But to judge by the spate of strikes in recent 
months, strikes decided upon locally in 
defiance of union advice, and thus under- 
taken as much against the union as against 
the employer, the trend towards larger units 
has been in their case too rapid. Trades 
unionism appears, like a child approaching 
adolescence, to have outgrown its strength, 
and lost precise control over the actions of its 
limbs. While the remedy for this malady is 
something for the unions themselves to find, 
the local discussion of and adjustment of 
grievances and other troubles by joint con- 
sultative bodies must be relied upon to 
relieve the situation. If those sitting upon 
them are sincere in the intention to make them 
work, whatever their other human failings, 
we believe they can successfully deal with 
just these minor grievances which nationally 
organised unions’ are too unwieldy to 
adjust. 





Obituary 


ALFRED ROWE BELLAMY 


THE death of Mr. Alfred Rowe Bellamy, 
which took place at his home at 1, Welby 
Gardens, Grantham, on July 16th, severs a 
further link with the early days of the British 
gas and oil engines. Mr. Bellamy, who died 
at the age of eighty-three, was a director of 
Ruston and Hornsby, Ltd., since that com- 
pany was formed, and he had been associated 
with the Grantham factory for about forty 
years. He was born at Laxey in the Isle of 
Man, and was the second son of the Rev. 
Joseph Bellamy, the Vicar of Laxey. His 
father, who was a man of considerable 
cultural attainments, looked after his son’s 
entire education. At the age of sixteen he 
was apprenticed to the firm of Pollock and 
McNab, of Hyde, near Manchester. In 1882 
he transferred his services to J. E. H. Andrew 
and Co., of Stockport, which had just begun 
to manufacture the Bisschop gas engine. 

The first British-built Bisschop gas engine 
was constructed at Stockport in 1879 to 1880 
from sketches, and the first complete set of 
drawings was made by Mr. Bellamy in 1882. 
The engine built proved extremely satis- 
factory. Such was the demand, that several 
thousands were made and the Stockport 
works enlarged. Mr. Bellamy carried out 
experiments which were aimed at increasing 
the power of the Bisschop engine, but it was 
found impracticable to raise the output 
beyond 0-5 H.P. It was the recognition of 
this strict limit of the Bisschop engine that 
led Mr. Bellamy to experiment with the two- 
stroke cycle compression gas engine, designed 
by Hugh Williams, an engine originally 
intended for propelling tramcars. Williams 
was an engineer of great ability, whose work 
has received but scant recognition. He was 
always referred to by Mr. Bellamy with 
admiration, and he deemed him among the 
pioneers of the two-stroke cycle gas engine. 

The first two-stroke gas engine was made 
in Stockport in 1883 and was employed to 
drive some of the machinery in the maker’s 
works. Its designed output was 2 H.P. 
nominal. In 1884 the first engine was 
delivered. 

Four years later the works turned out an 
engine of rather historic importance, an hori- 
zontal vis-a-vis two-stroke gas engine of 
50 H.P., designed by Hugh Williams, and 
built by Mr. Bellamy. It is believed to have 
been the first vis-a-vis engine of two-stroke 
design ever built. The ignition was by 
slide and the compression pistons were 
operated by link motions from the crank- 
shaft. It was erected at the Lyric Theatre, 
London, and drove an electric generator, 
and was used for lighting purposes on the 
occasion of the opening of the theatre. In 
1886 the firm was made into a limited liability 
company, Mr. Bellamy being appointed 
secretary and later general manager of the new 
company. In 1893 he was appointed managing 
director. He was responsible for the planning 
and building of the company’s new works at 
Reddish, near Stockport, where Stockport 
gas engines were contructed in many sizes 
for several years. The economy of the Stock- 
port two-stroke engine did not prove to be 
so good as that of the Otto engine, and Mr. 
Bellamy decided to discontinue the manu- 
facture of the two-stroke cycle engine and to 
design a new four-stroke engine. On the 
completion of the new design the works were 
again enlarged, and a new and efficient 
foundry was laid down. At these works large 
numbers of gas engines and suction gas 
plants were built, some of them being amongst 


the largest made up to that time. In Janu- 
ary, 1906, the amalgamation of the busi- 
nesses of J. E. H. Andrew and Co., Ltd., of 
Stockport, and Richard Hornsby and Sons, 
of Grantham, took place, and Mr. Bellamy 
became a member of the board of the new 
company. After the last war, in 1918, a 
further amalgamation between Richard 
Hornsby and Sons, Ltd., and Ruston, 
Proctor and Co., Ltd., of Lincoln, took place, 
and the firm of Ruston and Hornsby, Ltd., 
was founded. Mr. Bellamy was again elected 
a director of the company, and at a later date 
he became a director of Ruston-Bucyrus, Ltd. 

After the amalgamation of Hornsbys and 
Andrews in 1906 Mr. Bellamy lived in 
Grantham, and had always a special interest 
for the Grantham side of the Ruston and 
Hornsby undertaking. 

He was a member of the Institution of 
Mechanical Engineers and a founder and 
Past-President of the Grantham Engineering 
Society. He was always interested in tech- 
nical education and welfare work, and did all 
he could to further technical and craft educa- 
tion in Grantham and the surrounding 
district. In 1937 the Borough of Grantham 
conferred upon him its Honorary Freedom, 
in recognition of his work as an engineer, 
administrator, and pioneer in the develop- 
ment of the internal combustion engine, and - 
his great public services. In 1938 he cele- 
brated the completion of his fifty years of 
service with the firm. In July, 1944, he 
retired’ from the board of Ruston and 
Hornsby, Ltd., but the company still retained 
his services in a consultative capacity. 

Tn assessing the work done by Mr. Bellamy 
it is impossible to omit mention of his great 
courage and technical honesty. He laboured 
hard to improve the gas engine, and had a 
singularly good knowledge of the very com- 
plicated patent position, which, at the time he 
was most active, hampered those who, like 
himself, sought to develop the British gas 
engine industry. Among other things he 
devoted much attention to the problem of 
producing cheap power from plant refuse, 
such as cotton seed husk, &c. During the 
evolution of the suction gas producer he 
made many experiments on the technical 
requirements of ignition as affecting suction 
gas. Very early in his career he applied 
electric ignition to gas engines at a time when 
tube ignition was almost universally used. 
He had a quick instinct to detect fallacies, 
and would energetically take up any new 
thing which he thought might improve the 
operation of the gas engine plant. To the 
very last he took the keenest interest in the 
industry he had so long and ably served, and 
his high integrity and unfailing courtesy will 
long be remembered. 





BRIGADIER-GENERAL SIR CHARLES 
MARTEL 


Some of our older readers will learn with 
regret of the death, on Thursday, July 19th, 
at his home in Exmouth, of Brigadier-General 
Sir Charles Martel in his eighty-fifth year. 
He had much to do with the production of 
armaments before the last war, and was 
associated with Woolwich Arsenal and the 
Ordnance Factories for many years. Charles 
Philip Martel was born in February, 1861, 
and entered the Royal Artillery at the 
beginning of his military career. In 1901 
he was appointed Secretary to the Ordnance 
Committee at Woolwich, a position he con- 
tinued to occupy until 1904. In that year 
he became Professor of Artillery at the 
Ordnance College and Principal Experimental 





Officer. In 1907 he was appointed Military 
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Assistant to the Chief Superintendent of 
Ordnance Factories at Woolwich, and from 
1911 until 1912 he served on the Ordnance 
Board. From 1912 until 1917 he was Super- 
intendent of the Royal Gun and Ordnance 
Factory, and from 1917 to 1921 was Chief 


nation. 
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WHOSE FAULT ? 


Sm,—One reads a lot in these times of the 
impending shortage of young engineers, but 
there is one source, which to my mind has not 
been discussed in anything like sufficient detail. 

In my corps—and in the technical arms of all 
three Services—there are many young engineers 
whose training was interrupted by the war. 
Most of them are officers—and very good officers 
—and many of them are now married and have 
families to support. Yet when they return to 
civil life, most of them after the war with Japan 
is over, they will be faced with three alterna- 
tives :— 

(1) To.start again where they left off, eking 
out a bare existence on a meagre Government 
grant. 

(2) To take a non-technical appointment 
which offers better pay. 

(3) To leave the engineering profession 
altogether. 


I am afraid many will be compelled to take 
the last course. That would be a pity, because 
this particular type of man (who usually 
volunteered for the Services) represents, in my 
opinion, the future cream of the profession. 

I feel that a truly wise employer would now be 
willing to accept these men back as students, 
and pay them the equivalent of their Army 
rates—on condition that they completed their 
studies on a part-time basis—remembering, too 
that many of these men who left as callow youths 
have acquired, if not specialist knowledge, a 
great breadth of general engineering knowledge, 
@ greater depth of character and integrity, and 
@ very thorough working understanding of 
labour and its vicissitudes. 

Were I an employer, I would not hesitate to 
dip into my pocket a little, because I would be 
sure that in three or four years’ time I should be 
able to look proudly on a very efficient and con- 
tented staff—not unendowed with either loyalty 
or common sense. 


July 20th B. J. TERRELL. 


A WORLD SOCIETY OF ENGINEERS 


Srr,—The letter from Mr. John Seaman in 
your issue of June 8th, 1945, was particularly 
opportune, having regard to prevalent feeling 
amongst engineers and the present proposal 
for an International Federation of Engineering 
and Allied Institutions. The excellent review 
and recommendations he gives include quite 
rightly and necessarily a political approach, as 
eventually they are to assist politicians. Unfor- 
tunately, the mere mention of politics conjures 
up party politics to many, perhaps most, 
readers, instead of referring to the highest form 
of activity in any sphere, including engineering, 
viz., the rational co-ordination and guidance 
of the community towards its own good. Thus 
the new International Federation referred to 
above will be stillborn in this respect, however 
useful in co-ordinating on a purely theoretical 
level for the sport of contemporary politicians, 
because as at present understood by the writer 
from its published aims and objects, politics 
are excluded, or, it might be said, deliberately 
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shunned, thus perpetuating the divorce between 
right thought and right action which has 
already caused more than enough destruction. 

One or two questions therefore naturally arise 
from Mr. Seaman’s suggestions. 

First, should not such a society, to be of real 
value and authority, be composed not only of 
engineers, but of all ranks of science, both pure 
and applied ? 

Secondly, the professional institutions in this 
country are precluded by their charters from 
entering politics or policy-forming activity in 
any but a very restricted manner. Further- 
more, the leading members identified with such 
institutions may quite understandably hold 
similar views unless they be of unusually 
detached and independent mind. 
Thirdly, where correct principles and action 
resulting from the integration of modern know- 
ledge with the real values of life are involved, 
patronage does not really matter, although 
admittedly it is sometimes of temporary assist- 
ance quite disproportionate to its intrinsic 
value. For sure progress, however, the quick- 
sands of expediency are better circumnavigated 
when possible. The point is that all those 
willing should work for such an objective, after 
which the leaders best fitted would emerge 
naturally and democratically. 
Fourthly, administrative tradition will fight 
by every means in its power to exclude scientific 
and technical equality with previously estab- 
lished approach and control. 
The above statements are, in my opinion, 
either known or deducible historical facts, due 
to natural reactions of human beings and 
society, and are brought forward here not as 
destructive criticism, but, rather conversely, 
to reinforce and underline the necessity of such 
action recommended by Mr. John Seaman. My 
point is that only individuals who are at present 
convinced, as he is, that action is a civic duty, 
can supply the dynamic essential to mount the 
banks of the traditional rut and to initiate such 
a@ proposed movement, in the full realisation 
that progress will be slow and painful, requiring 
patience, persistance, and courage. 
In brief, let Mr. John Seaman and his friends, 
together with any who are like-minded, launch 
and man the ship on the stormy sea of modern 
civilisation and work to produce soothing oil 
for troubled waters. The writer feels that 
encouragement will not be lacking. 

LESLIE TURNER. 

Sutton, July 23rd, 





A JORDAN VALLEY AUTHORITY 


Sm,—With reference to the article entitled 
“A Jordan Valley Authority,’ in your issue 
of May 4th, 1945, I wonder whether any of your 
readers would express an opinion on the follow- 
ing thought ? 

My knowledge of the Jordan Valley (Dead Sea 
Region) is confined to memories of some number 
of weeks spent in the Valley during the last war. 
The projected hydro-electric scheme was 
even then under discussion. The idea appa- 
rently was to pipe Mediterranean Sea water, 
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reclamation of the various salts found in the 
Mediterranean Sea water. 

The point in question is whether such a bulk 
evaporation might, in still weather, create a 
state of such high humidity as to upset the 
atmospheric conditions, and eventually roach a 
point where evaporation would be slowed up to 
such an extent that the Dead Sea would grady. 
ally increase in size and start to encroach on 
the Valley itself. 

The above idea is probably full of miscon. 
ceptions, but if space permits the opinion of 
experts would be appreciated. 

S. T. Saunpers, 

St. Albans, July, 19th. 


S.R. “WEST COUNTRY ” PACIFICS 


Sm,—Your article on the new class of 
“Pacific ” engines on the Southern Railway 
says that they are to work over the routes west 
of Exeter on which bridge and track weight 
restrictions are in force. 

Your picture shows that the engines are 
streamlined. Streamlining adds appreciably to 
the weight of a locomotive. Even those who 
believe in streamlining do not claim that it is 
of value except in high-speed traffic. 
The Southern Railway has no high-speed 
traffic west of Exeter, and if saving of weight 
is really important, why is streamlining adopted 
in this case ? 

W. B. THompson. 
London, 8.W.1, July 21st. 





GETTING HOUSES BUILT 


Srr,—May I add a short postscript to Mr. 
Buckton’s telling article on ‘“‘ Two-Stage Hous. 
ing’ in your issue of the 13th? He writes: 
** Once controls and subsidies are arranged so 
that house building will pay, then licences to 
build will be in demand.... Until it pays to 
build small houses... the output of dwellings 
may be considerably less than what is physically 
possible.” 
Surely, Sir, this is the whole crux of getting 
houses built. At present nobody in this country 
stands to gain anything by giving up long hours 
of time and putting in real hard work in order 
to push through the construction of large 
numbers of small houses. And houses in large 
numbers will not be built until many dozens 
of builders all over the country can be persuaded 
to give up their time and their energy to the 
building of houses. 

JOHN PALMER. 
Oxshott, July 24th. 
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The Nationalised French Coal Mines 


(By our Paris Correspondent) 


O a questionnaire presented by THE 
T homens Paris correspondent to the 
Houilléres Nationales du Nord et du Pas de 
‘Yalais, the following answers were given. 
They try to show how the nationalised mines 
are organised, why, since the nationalisation, 
there has been a fall in production, what 
changes nationalisation has brought (if any), 
and what are future hopes. It must be 
understood that the whole of the French 
mining industry is not nationalised, only the 
northern mines have come under the State, 
but it is also true that these are the largest 
and most important mines in France. 

The mines were nationalised by Govern- 
ment ordinance on December 13th, 1944. 
The reason for nationalisation is given as 
follows :-—“‘ It was necessary to adopt all the 
economic means at the: disposal of the 
country and use them in such a way as to 
negate the effects of four years of occupation, 
and war, and, on the other hand, to create a 
more favourable social climate.’”’ Thus, it 
is evident that the demand for nationali- 
sation on the part of the miners was an 
important factor in the centralisation and 
welding together of all the economic forces 
in the industry. 

The answers to the questionnaire then 
enlarge on the reasons for nationalisation. 
They claim that the State alone could use 
the mines in such a way as to get the best 
out of them at a time when the best was 
absolutely necessary. That in the technical 
field the State alone could bring about those 
improvements by centralisation and tech- 
nical improvements at the coal face. Finally, 
that the only way of avoiding industrial 
strife was to take the pits out of private 
hands. 

The Government, however, did not believe 
that the change could possibly be brought 
about by a simple ordinance, and for that 
reason it decided that one year must elapse 
from the date of publication of the ordinance 
before the pits were completely vested in 
Government hands, and for that reason the 
present position is somewhat peculiar. 

The Houilléres Nationales are something 
of an experiment. They are expected to run 
the mines as industrial and commercial pro- 
positions, and for that reason decrees have 
been published modifying the original ordin- 
ance. A president directeur-general, assisted 
by joint directors, is guided by a consulta- 
tive committee composed as follows :—Eight 
representatives taken from among the 
personnel, five consumers’ representatives, 
two representatatives nominated by the 
original companies and nine Government re- 
presentatives. There is also a permanent com- 
mittee comprising :—Four workers’ represen- 
tatives, one consumers’ representative, and 
three Government representatives. 

The consultative committee meets once a 
month to receive a report on the general 
activity of the mines. This committee also 
has the right to advise the Direction and to 
suggest ways and means of improving pro- 
duction and the economic organisation of 
the mines. 

The permanent committee meets once a 
week and follows the working of the enter- 
prise more closely than the consultative 
committee. 

At the monthly meetings of the consulta- 
tive committee ‘the director-general must 
include in his report :—A financial review of 
cost and earnings, as well as a review of tech- 





nical and other developments ; a profits and 
loss account. 

If the committee does not agree with the 
director’s report, then it is up to the Ministry 
of Industrial Production to decide. 

Joint production committees also meet 
regularly and have a right to offer sugges- 
tions which will improve the working of the 
mines, as well as effect social improvements. 

In a word, therefore, the H.N. are run as 
commercial enterprises with complete finan- 
cial freedom. They are not dominated or 
controlled by the Ministry of Finance as are 
the other Regies, such as the Tobacco Regie. 
State control is reduced to a minimum and 
the workers are allowed to play their part 
in the direction of the enterprises. 

Regarding the present fall in production, 
the answer to the questionnaire points out 
that the decline is not peculiar to the Nord 
and Pas de Calais mines, but is evident in 
other mines not included in the scheme. 
“One cannot say,” the statement reads, 
“that nationalisation has produced poor 
results compared with the mines still run by 
private enterprise.” 

According to the Direction, there are three 
causes for the present decline. In the North 
and Pas de Calais mines the number of coal- 
face workers has fallen by 20,000 since the 
liberation. A number of young workers who 
became miners in order to avoid being 
deported by the Germans, left the mines as 
soon as the Germans departed. Others 
joined the F.F.I. soon after D day, and have 
not returned to the pits. 

Another reason is the serious food shortage. 
The miners receive supplementary rations, 
but many of them also have large families, 
and it is not surprising that they should share 
their extra food with the children. Further, 
they have gardens and allotments, and 
generally take two days a week off to work in 
their gardens ; this is largely responsible for 
absenteeism. Food shortage therefore is at 
the bottom of the fall in production. 

Then there is the wear and tear of machin- 
ery. Pneumatic drills are in short supply, 
so are endless belt transporters, rubber piping 
for compressed air, &c. This makes it 
impossible to use more prisoners of war in 
the mines, for there are not sufficient tools 
for them. Orders have been placed, both in 
Great Britain and in the United States, but 
many months will pass before they are 
fulfilled. 

These three causes are not peculiar to the 
mines included in the Nord and Pas de 
Calais; they are evident in other mines as 
well. 

Before the mines were nationalised they 
comprised some eighteen different companies 
of varying importance. Nationalisation has 
enabled them to work as one concern. They 
have been concentrated and the plans drawn 
up have been applied to them as a whole. 
These are embodied in a five years’ plan, 
which should result in the complete mechani- 
sation of all the mines and the modernisation 
of all equipment. Nationalisation has per- 
mitted standardisation and a development in 
the use of compressed air and electricity on 
a large scale. The railway and transport 
system serving the mines will also be planned 
to meet the new conditions, and, lastly, 
generating plants and coking installations 
will also be constructed. 

Important headway has been made in the 
social field, and much greater confidence 


between workers and direction, than existed 
previously, is now evident. It is stated that 
nationalisation has, in fact, placed a new 
value on mining which now offers much 
better conditions, a future for those who take 
up mining, and an adequate pension at the 
retiring age. 

As for the future, some of the seams are 
too poor to make their mechanisation worth- 
while, and it is unlikely that mechanisation 
will ever reach the same level as in the United 
States, for example. Already 90 per cent. 
of the mines are mechanised. Increased pro- 
duction will only be achieved when there 
is more labour. The use of German war 
prisoners will provide a temporary solution, 
but, as has been stated above, the shortage 
of tools will not allow a very great number 
to be sent down the mines. 

The report terminates with these words : 
“The problem of production depends on the 
improvement in food and material. The 
decline in production is the result of four 
years of German occupation, Powerful 
Allies alone will enable France to improve 
coal production, which is an essential element 
in the economic rebirth of the country.” 








The “ Cirrus *” Minor II Aero- 
Engine 

THe range of light aero-engines now being 
made by Blackburn Aircraft, Ltd. of 
Brough, Yorkshire, covers four models, the 
“Cirrus” Minor I, of 90 H.P.; the ‘Cirrus ” 
Minor II, of 100 H.P.; the “ Cirrus ” Major II, 
of 150 H.P.; and the “Cirrus” Major Il, of 
155H.P. The “Cirrus” Minor I was extensively 
used during the war in Taylorcraft “‘ Auster ” 
artillery observation aeroplanes, and was found 
to be very reliable under trying desert con- 
ditions. It was the smallest aero-engine 
employed by the R.A.F. The “ Cirrus” 
Minor II, which we describe below, is of modified 
design, and with its 10 extra horsepower will, 
it is believed, find application in light privately 
owned aircraft. The “Cirrus” Major II was 
developed from the Major I produced in 1936. 
The Major III is similar to it, except that it 
uses a higher compression ratio. 

The “ Cirrus ” Minor II is an air-cooled, four- 
cylinder in-line engine. The cylinders are 
secured to the crankcase by four short-waisted 
studs, nuts, and distance pieces, the design dis- 
pensing with the need for long holding-down 
studs to the cylinder head. The cylinder is 
machined all over from a carbon steel billet, 
and is closely finned for most of its external 
surface. It is deeply spigoted into the crank- 
case, thus preventing oil from flooding the 
cylinder, and forming a reservoir between the 
cylinder and crank case from which the oil is 
drained back to the oil tank. The cylinder head 
end has a short spigot which fits a machined 
recess in the head, a laminated copper washer 
being used to make a gas-tight joint. 

The cylinder head is machined from an alumi- 
nium alloy casting and the combustion chamber 
is of the pent roof type. The head is attached 
by eight studs to a flange on the cylinder. The 
head casting forms one half of the valve gear- 
box, and is fitted with an electron cover which 
acts as an oil bath for the valve gear. One inlet 
and one exhaust valve per cylinder are fitted 
and are arranged transversely to the line of the 
crankshaft. Phosphor bronze valve guides are 
employed and are secured by shrinking the head 
on to the guides. The rocker box is vented 
through the inlet valve guide housing into the 
inlet port. 

The valves are stellited, and are operated 
by the camshaft through ball-ended push rods 
and rocker levers. The rockers are fitted with 
phosphor bronze bushes, and have hardened 
striking pads for the valves and adjustable ball 
cups for the push rods. The push rods are 
enclosed by cover tubes which are provided 
with rubber sealing rings. The hardened steel 





tappets operate in aluminium-alloy guides and 
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have renewable cups for the push rod ball ends. 
The pistons are of Y alloy, and are of the 
slipper type, and fitted with one scraper and 
two compression rings. 

The connecting-rods are ‘ Hiduminium ” 
forgings, and are of normal design, the big end 
being split and the cap secured by two bolts, 
nuts, and split pins. The big end is fitted with 
a split, white-metal lined, steel shell, while 


fittings. The timing gear cover is at the front 
end. No gears are disturbed by its removal, as 
they are placed in the crank case. 

The oil pump, of the gear type, is situated at 
the rear of the engine and incorporates an 
“* Auto-clean ”’ filter. Lubrication is by pres- 
sure feed to the main and big-end bearings 
through internal drilled oilways in the crank 
case casting and the crankshaft, and by splash 





le, 


sparking plugs. If required, Plessey Broeze 
screening harness can be fitted, in which cage 
the cylinder cooling chute is provided with 
channel which accommodates the harness 
conduits. The cylinder cooling chute, with 
inspection covers for access to the sparking 
plugs, is fitted to the port side, and on the 
opposite side cylinder baffle plates are arranged 
to deflect the air between the cylinder fing jy 
































the small end is unbushed. The crankshaft is 
machined all over from a steel forging, and is 
carried in five plain white metal bearings, with 
a ball thrust bearing at the front end. The 
propeller boss is of a pattern which simplifies 
the removal of the propeller, and is fitted with 
a propeller bolt-locking plate and spinner. The 
rear end of the crankshaft carries a gear for 
operating the two vertical driving shafts for the 
magnetos. The camshaft is hollow, and is 
case-hardened at the cams and journals. It is 
carried direct in the crank case in four plain 

















END VIEW OF “CIRRUS*’ MINOR II ENGINE 
bearings with a phosphor bronze bush at the 
front end, and is driven from the front end 
through a train of spur gears. 

The crank case and top cover are heat- 
treated magnesium alloy castings, bolted 
together on the centre line of the crankshaft. 
Incorporated in the castings are the housing 
for the magneto driving spindle bearings and 
mounting flanges for the petrol and oil pumps. 
The cover to the crank case has two lifting eyes, 
and also carries the crank case breather at the 


*‘ CirRRUS** MINOR I! AERO - ENGINE 


and oil mist to the pistons, camshaft, tappets> 
&c. The valve gear works in an oil bath. The 
oil return to the tank is by gravity drain from 
the front and rear ends of the crank case. An 
entension of the oil pump spindle provides a 
‘power take-off point ”’ if required. 

A down-draught carburetter is fitted, and is 
provided with a hot and cold air intake. By 
this means warm air is drawn in through the 
flame trap until the throttle is well open, when 
the cold air intake is automatically opened, 
feeding cold air direct to the engine, thus 
ensuring maximum power. The carburetter is 
provided with a mixture control valve and is 
mounted on a cast induction manifold which is 
secured by bolts passing through bosses on the 
manifold into brass inserts in the cylinder 
heads. 

Dual ignition is provided by two B.T.H. 
magnetos—one with impulse unit—fitted with 
distributors facing downwards, and 14 mm. 


order to secure the maximum cooling efiect. 

All controls are fitted with spring-loaded ball 
joints with adjustment for taking up wear. 
The throttle, hot and cold air intake, and 
magneto controls are interconnected and auto- 
matically advance and retard the magnetos and 
open the direct air intake in correct relation to 
the throttle setting. An independent mixture 
control is fitted. 

The following are the leading particulars of 
the engine 


100 mm. 
& aed 127 mm, 
Capacity... ... ... 3990 e.c. 
Compression ravio... ... .. 6-25 to | 
Normal B.H.P. at normal r.p.m. 

CRs Nikek she, Sst hee “eae URN 
Maximum B.H.P. at maximum 

oe: | a ra 
Cruising r.p.m. ... ... ... ... 2200-2300 
Fuel consumption, full throttle 

WOMMORE FARIS cne ives, icin ae 


Bore 
Stroke 





6-6 gals, per hr. 








ALTERNATOR DESIGN 


HE alternator is rated at 2100 kW, 2470 

kVA, at 0-85 power factor, 4150 volts, 60 
cycles, at 212r.p.m. Itis a three-phase machine 
and the D.C. exciter is belt driven from the 
engine shaft. When delta connected it has a 
designed output of 2060 kVA at 50 cycles, 
running at 176-5 r.p.m., the voltage being 
3450. A single-wound auto-transformer is 
provided. When the alternator is operating 
at 4150 volts, 60 cycles, the transformer, 
which is star connected, is used in order 
to provide the artificial neutral. When the 
alternator, still delta connected, is used 
to supply 3450-volt, 50-cycle current, the 
transformer which remains still star connected 
is used to provide the neutral point, but at the 
same time it is employed to step up the supply 
from a pressure of 3450 volts to 4150 volts. The 
neutral point is brought out for connection to 
earth through a resistance which is of the 
unbreakable air-cooled grid pattern. 
When it is desired to make the change from 
60-cycle current to 50-cycle current, the exciter 
pulley is changed so that the exciter speed 





rear, and two drives for tachometer or similar 





2000-kW Oil-Engine Generating Set 


No. II—(Continued from page 94, July 20th) 


alternator is of the rotating field type with a 
split stator and rotor. The rotor is mounted on 
a@ stump shaft between the two halves of the 
engine, and it is so proportioned as to provide 
the whole of the fly-wheel effect necessary for 
the set. 


ELECTRICAL EQUIPMENT 


Thé electrical machinery is installed in three 
separate buildings, the power-house, drawings 
and photographs of which are given, also in a 
main and sub-station. As will be seen from 
the elevation and plans—see page 48, ante—the 
engine-driven alternator with its auto-trans- 
former, No. 1 step-down power transformer, and 
also a 47-kW auxiliary oil engine driven alterne- 
tor set, together with the necessary H.T. and L.T. 
switchgear, are accommodated in the well- 
protected power-house. The auto-transformer, 
the power transformer, and the earthing resist- 
ance are sunk into a concrete pit. In the sub- 
station a No. 2, 250-kV A step-down transformer is 
installed, which receives a standby supply from 
the supply authority’s mains. The main station is 
furnished with the No. 3, 250-kVA step-down 
transformer, with the necessary switchgear, ring 





remains the same at both frequencies. The 


main switches, rectifier transformer, and the low- 
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swITCHBOARDS AND AUXILIARY MACHINERY 





L.T. AND H.T. SWITCHBOARDS 





AUXILIARY ALTERNATOR SET 








AiR COMPRESSOR SETS 








tension distribution gear. The supply from the 
authority runs in to the sub-station at 50 cycles, 
and in order to avoid any difficulty arising from 
the possibility of paralleling supplies of different 
frequencies, a full system of interlocking gear 
is provided. 

The step-down transformer in the power- 

house has a rated output of 250 kVA at 50/60 
cycles, and it is of the double-core type, specially 
designed for indoor service. Its ratio is 4150/400- 
230 volts, delta and star connections being pro- 
vided, with primary tappings at plus and minus 
24 per cent. and 5 per cent. The step-down 
transformer in the main station is of generally 
similar design, but it has, in addition, tappings 
to give a supply of 220 volts across phases, the 
transformer being designed to give its full output 
at either voltage. 
The main switchboard in the power-house, a 
view of which we reproduce, is of the draw-out 
truck pattern. This design has the advantage 
that the operating gear is mounted on 
wheeled trucks, the design being such that 
each truck can easily be withdrawn from its 
housing for inspection, cleaning, or overhaul. 
The truck gear is automatically made “ elec- 
trically dead ” as soon as it is withdrawn. The 
isolating plug sockets are arranged at the back 
of the truck, while the self-aligning plugs are 
carried on the fixed housing. The shutters over 
these plugs are designed to work automatically, 
so that when the truck is withdrawn they 
fall and cover the bus-bars and plugs. When the 
truck is pushed back into its housing and the 
plugs again approach the back of the housing, 
the shutters are raised so as to allow contact to 
be made between the bus-bars and the plugs. 
The switchboard comprises, besides the main 
alternator truck, one automatic voltage regulator 
and exciter panel, and two ring main switches 
for controlling the duplicate three-core P.I.L.C. 
feeder cables to the main station. The switch- 
gear is of the maker’s standard 6-6-kW insu- 
lated pattern, the circuit breakers being of 
150 MVA rupturing capacity, type O.D.F., 
size 2R. The alternator circuit breaker is 
furnished with three over-current trips with 
time limit fuses and an instantaneous earth 
leakage trip. The current transformers operat- 
ing the over-current trips have a ratio of 400/5 
amperes, while the current transformer in the 
lead between the auto-transformer neutral point 
and the earthing resistance has a ratio of 
200/5 amperes, thus providing a more sensitive 
earth leakage protection. The feeder circuit 
breakers have three over-current trips with 
time limit fuses and an instantaneous earth 
leakage trip. The automatic voltage regulator 
is mounted on a panel which matches with the 
main trucks. The regulator is of the Metro- 
politan-Vickers “‘ V.C.”’ type. The main exciter 
connections are taken through isolating plugs 
and sockets, thereby permitting the complete 
removal of the equipment for examination or 
for making any necessary adjustments. 

The auxiliary alternator set shown herewith 
consists of a Crossley five-cylinder vertical oil 
engine operating on the four-stroke cycle, which 
has a designed output of 70 B.H.P. at 1000r.p.m. 
It is direct coupled to a 47-kW alternator, with 
a@ pressure of 400/230 volts at 50 cycles. It 
provides a standby for the various power station 
services, including the ventilation of the station 
and the driving of the engine auxiliaries. In 
the ordinary way this auxiliary plant is supplied 
from the No. 1 250-kW transformer in the 
power-house. 

The low-tension switchgear is of the standard 
flat-back type, the switchboard consisting of 
enamelled slate panels mounted on steel frames. 
There are four panels. The first has switches 
and neutral links for the outgoing auxiliary 
circuits, while the second controls the supply of 
current from the No. 1, 250-kVA transformer. 
The third panel carries a switch which receives 
the standby supply from the sub-station and 
also a change-over switch .connecting the 
feeders to the transformer supply or to the 
supply from the standby alternator set. The 
fourth panel is for the control of the 47-kW, 
400/230-volt alternator. The panels are inter- 
connected by copper bus-bars mounted upon 
insulated supports. Each switch has a label 
designating its particular function. In the main 





station there is installed a truck type panel, 
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generally similar to that installed in the power- 
house, and herewith illustrated. This carries 
the ring main switches, which are key inter- 
locked with the ring main switches controlling 
the duplicate feeders from the power-house. 
The switchboards are equipped with fluorescent 
lighting fittings. The whole of the electrical 
equipment to which we have already referred 





CIRCULATING WATER PUMPS 


was entrusted to the Electric Construction 
Company, Ltd., of Wolverhampton, the main 
contractors being Crossley-Premier Engines, 
Ltd., of Sandiacre, near Nottingham. 


Avuxrm1ary EnaIne-Room EQUIPMENT 
Our description would not be complete with- 


anchored and supported in a fire-brick lined 
trench. Expansion joints are fitted. The 
silencers are arranged in an outer pit below the 
exhaust outlet, an access pit for inspection being 
provided. For starting the engine two sets of 
air compressors may be employed, one of which 
is driven by a Crossley oil engine and the other 
by an electric motor. This unit has a designed 





output of 20 cubic feet at 1000 Ib. per square 
inch when running at 870 r.p.m., while the oil 
engine set runs at 1000 r.p.m. and its com- 
pressor has half the capacity, it being employed 
as @ standby set. These compressors, which 
were supplied by the Hamworthy Engineering 
Company, Ltd., will be seen in our engraving, 





out some short reference to the engine-room and 





MAIN SWITCHBOARD 


its auxiliary equipment. As will be noted, it is 
very strongly built and is banked on the side 
walls. The roof is so designed that it forms a 
water storage tank. Ducts are arranged for the 
air inlets to the blowers and the exhaust outlets 
to the silencers. The exhaust downpipes from 
the engine cylinders are water cooled and are 
attached to the horizontal manifold, which is 





and in the background the air receiver and the 


starting air column with its master valve may be 
noted. Fuel service tanks with strainer gear are 
arranged in the right-hand corners of the engine- 
room, while for renovating the lubricating oil 
two sets of “Streamline” lubricating oil 
purifiers are installed. One of the purifiers will 
be seen in our illustration. A very complete 





included in the design. The pumping units are 
arranged in the left-hand corner of the engine. 
room over a sump for the hot water, containing 
9300 gallons. There are three pumping units. 
The left-hand pump raises the hot water from 
the sump to the cooling tower sump to the roof 
tank, while the right-hand pump delivers the 
water from the hot water sump to the cooling 
tower. The centre unit is used as a standby 
pump. The pumps, which are motor-driven, are 
of the Pulsometer ‘ H.S.L.4” pattern. Above 
the pumps there is an electric boiler of 125 kw 
capacity. A general view of the pumping units 
and the boiler is reproduced herewith. It is 
employed for heating the circulating water to 
any desired temperature. The cooling tower is 
placed not far distant from the roof storage 
tank and at ground level. It is of the “ Visco” 


‘}open type with a designed capacity of 8500 


gallons per hour. The engine-room and switch. 
board are excellently lighted by meuns of strip 
lighting of the fluorescent type, arranged on 
the roof beams. The lighting has greatly 
facilitated the task of taking the photographs 
of tend installation which are reproduced in this 
article, 








British Jet Propulsion and the 
Future of Aerial Transport 


At a luncheon given by Rolls-Royce, Ltd., in 
London on Monday, July 23rd, Mr. E. W. Hives 
spoke of the future of British jet propulsion, 
His firm, he said, knew all about the American, 
and not a little about the German, develop- 
ments. His opinion was that Great Britain 
was now in a very advanced position with regard 
to the design and development of jet propulsion 
units. We were, Mr. Hives went on to say, 
40 per cent. better than the Germans on the 
weight-thrust basis, 30 per cent. better on the 
basis of fuel consumption, and many times 
better on the basis of endurancs. From what 
he had seen of the German designs, there was 
evidence that the development had been some- 
what handicapped by the lack of suitable 
materials, and complications had often ensued. 
On the other hand, there was, he felt, a pleasing 
simplicity in the British designs, which, it was 
hoped, might in the future give a reliability 
comparable with that of the electric motor. 
Captain E. C. Eric Smith, the chairman of 
Rolls-Royce, Ltd., said that in his personal 
opinion it seemed probable that Air Force equip- 
ment, as we knew it to-day, was obsolescent, 
and that we were on the verge of developments 
almost immediately which would show so great 
a technical advance: that re-equipment would 
be inevitable, in order to maintain world 
superiority, particularly in the fighter class of 
military machines. Another question was that 
of the airborne army. In the future, taking 
into account the development of specialised 
transports, there seemed no reason to believe 
that it would not be quite feasible to transport 
whole armies by air in one-twentieth the time 
required by sea transport. Speaking on the 
production of the ‘“‘ Merlin” engine, Captain 
Smith revealed that by the end of the European 
War over 150,000 engines had been built in 
factories under the direct control of Rolls- 
Royce in Great Britain by the Ford Motor 
Company, and in America by the Packard 
Company. In four years the production had 
been stepped up nine times, and the output of 
the engine was now double its. original power. 
Contrasting private enterprise with proposed 
nationalisation, Captain Smith went on to 
point out that up to 1927 his firm was prac- 
tically without Government support so far as 
new designs of aircraft engines were concerned. 
In 1925 it designed and produced at its own risk 
and on its own initiative the 500 H.P. “Kestrel” 
which was later ordered by the Government in 
large quantities. 
at its own risk and on its own initiative the 
“P.V.12” engine, now better known as the 
** Merlin.” What would have been the outcome 
of the Battle of Britain, and in consequence 
the fate of our nation, if Rolls-Royce had been 
nationalised, and there had in consequence 





scheme of cooling water circulation has been 





been no “ Merlin ”’ engine ? 


In 1932 it again produced * 
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The Long-Range German Rocket V2 


+> 


N 2 communication received from the Ministry 
of Aircraft Production at the end of last week, 
some fresh information is given concerning the 
v2 rocket. We reproduce the statement 
verbatim below. A sectional drawing of the 
missile will be found in our issue of December 


undertaken as to its performance long before 
it was used against us. 


A brief comparison between the two weapons 


[the V1 flying bomb and the V2 rocket] will be 
of interest. 


The V1 flying bomb is a pilotless 


aeroplane which carries a ton of explosive, and 





each ton of bombs delivered. Both weapons 
are necessarily much more inaccurate than the 
norma] bomber, and are at present only of real 
use against a large target like London. 

The V2 rocket resembles a giant streamlined 
wingless bomb, some 46ft. long and 5$ft. in 
diameter, fitted with four large tail fins which 
act as stabilisers. Ready for use, it weighs 
12 tons. The main rocket body or shell follows 
in construction the same general form as an 
aircraft fuselage. It is made up of circumfer- 
ential formers and longitudinal stringers, with 





15th, 1944—reproduced in our issue of January 
19th, 1945. 





After the loss of the French and Belgian 
coasts in August, 1944, the Germans brought into 
operation their A-4 rocket, known popularly 
as the V2. Information was, however, in our 
hands before this, and investigations were 





RECONSTRUCTION OF GERMAN ROCKET 


is propelled by an exceedingly simple internal 
combustion unit. Because of its essential 
simplicity and easy mass production, it costs 
no more than a light car. The V2 is a rocket, 
and although it likewise carries a ton of explo- 
sive, it is of such complicated and expensive 
construction that its use may be compared with 
the expenditure of a “ Spitfire” fighter for 





an outer skin of sheet steel. The pointed nose 
contains the ton of explosive and to carry this 
warhead to the target over 8 tons of fuel—or 
three-quarters of the total weight of the pro- 
jectile—are required to propel the rocket to a 
great altitude. The same general principles 
used by normal firework rockets are employed, 
but whereas the firework operates on the 
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reaction created by burning powder, the V2 
rocket employs a mixture of liquid oxygen and 
aicohol which are contained in two large 
cylindrical tanks. Pumps operated by a 
turbine deliver the two fuels into a combustion 
chamber, and thence to a Venturi, built into 
the rear end of the projectile body. The mixture 
burns at a very high temperature in the chamber 
and is discharged rearwards at high velocity 
through the exit nozzle of the Venturi into 
the air as a jet of hot gases. The energy so 
liberated creates a thrust of 60,000lb. to 
70,000 lb.—equivalent to the tractive force of 
five railway express locomotives—which propels 
the rocket upwards. 

In considering the action and trajectory of 
the rocket, the analogy of a shell being fired 
from a gun may be applied. All the fuel is 
expended in about a minute and imparts to the 
rocket its initial or muzzle velocity, just as the 
charge burning in the barrel of the gun propels 
the shell. The rocket, having now lost about 
three-quarters of its weight, proceeds for the 
rest of its journey on this stored energy, and 
follows the normal trajectory of a shell to its 
target. Certain controlling devices are also 
used to align the rocket and.keep it steady on 
its path. 

The rocket is launched vertically upwards and 
nitially it travels comparatively slowly ; then, 
as the height increases and the rocket begins 
to lose weight, it gains speed very rapidly, 
gradually turning away from the vertical 
towards the target, so that after about a minute, 
when the fuel has either been cut off or com- 
pletely expended, it will be pointing upwards 
at an angle of about 40 deg. or less, depending 
upon the range required, to the horizontal. 
This phase, to the completion of the burning 
of the propellant charge, may be likened to the 
moment at which the shell leaves the muzzle 
of the gun. The change of direction from the 
vertical is achieved automatically by gyroscope 
controls within the rocket, which govern four 
graphite controllers symmetrically placed 
around the nozzle of the jet. The rocket action 
is cut off when the velocity reached corresponds 
to the required range. In early rockets the 
cut-off was by means of radio control from the 
ground, but in later versions the rockets carried 
means of measuring velocity, and so determin- 
ing the instant of cut-off of the fuel. 

After the fuel is expended or the jet action is 
stopped, the rocket continues on its way, 
describing a curved parabolic path typical of 
any shell, eventually reaching a height of about 
60 miles above the earth’s surface, or ten times 
the height of Mount Everest. In going so far 
the body of the projectile becomes very hot. A 
range of about 220 miles is easily possible, 
which, in conjunction with the total time of 
flight of 5 min., means that the rocket reaches 
a maximum speed of 3600 m.p.h., or 1 mile per 
second or five times the speed of sound. Since 
it is travellng so much faster than sound, the 
noise of its passage is not heard until after it 
explodes. 

The task of reconstructing a complete V2 
rocket from the fragments of several disin- 
tegrated ones has been more of an archeological 
than a technical nature. It has also been made 
difficult, not only by the complication of its 
design, but also by the fact that modifications 
and improvements have been incorporated in 
later types which have arrived in this country. 
In spite of these factors, however, complete 
details of the weapon were deduced in a remark- 
ably short time. The V2 was probably put into 
operation prematurely by force of circumstances 
and the results obtained by no means justify 
the enormous amount of development and pro- 
duction work that has been expended upon it. 
As a weapon of this present war, it has un- 
doubtedly been a failure ; but viewed from the 
scientific angle it is, without doubt, a remarkable 
advance and a new technical achievement. 

The following is a brief description of the 
main assemblies of the V2 rocket :— 

Nose or Warhead.—This is of truncated 
conical shape and is attached to the forward 
end of the control compartment. The casing 


is of mild steel just under }in. thick, and con- 
tains the ton of explosive, which is of a kind 
that is insensitive to a considerable degree of 
heat. 


This is necessary, since the casing of 








the rocket attains a temperature of about 
600 deg. Cent. through air friction. Three 
fuses, two of which are situated at the front 
and one at the rear of the charge, are used. 

Control Compartment.—In the first rockets 
fired against this country radio control from the 
ground was used to cut off the fuel when the 
necessary speed to give the desired range was 
attained. In later specimens radio control Was 
superseded by a unit known as an integrating 
accelerometer, which was capable of measuring 
the velocity of the rocket and shutting off the 
fuel for any predetermined range. The accelero- 
meter also provides for reducing the thrust for 
control purposes. Gyroscopic controls are 
employed for turning the projectile from the 
vertical during its upward flight, and keeping 
it steady on its passage to the target. 

Fuel Tanks.—Two large fuel tanks, which 
together carry about 8 tons of fuel, are sup- 
ported within the main framework of the 
rocket. The mounting is specially designed to 
allow for the large degree of expansion and 
contraction that occurs. The front tank con- 
tains alcohol and the rear tank contains liquid 
oxygen. Flexible pipes to provide for expansion 
and contraction connect the tanks to their 
respective fuel pumps. 

Turbine and Fuel Pumps Unit.—A steam 
turbine and fuel pumps unit is situated between 





COMBUSTION CHAMBER AND VENTURI 


the rear of the liquid oxygen tank and the 
combustion chamber and Venturi unit, and is 
used for driving the separate alcohol and liquid 
oxygen fuel pumps, by means of which the fuel 
mixture is delivered in correct proportions to 
the combustion chamber. The two pumps are 
driven at the same speed as the turbine, and 
are of approximately equal capacities, which 
provide the correct proportions of the two main 
fuels required in the final mixture. The steam 
supply for operating the turbine is supplied by 
the mixing of two additional fuels—hydrogen 
peroxide and calcium permanganate. 
Combustion Chamber and Venturi.—This unit 
is made of sheet steel about jin. thick. It is 
built into the rear end of the rocket, so that 
the swelled portion or combustion chamber is 
adjacent to the fuel pumps unit, and the 
tapered or jet portion projects from the rear 
end of the rocket. The alcohol is circulated first 
of all through a jacket which enshrouds both 
the combustion chamber and Venturi for the 
double purpose of cooling the unit and pre- 
heating the alcohol to promote a greater effi- 
ciency when burning. The alcohol then enters 
the combustion chamber through a series of 
burner cups located in the end cover of the 
chamber. This supply is governed by valves 
for starting and for operation at reduced thrust. 
A small proportion of the alcohol is also supplied 
to four annuli formed around the Venturi; and a 
series of small orifices convey the alcohol from 
these annuli into the Venturi for the purpose 





of forming a cool protective envelope over the 
interior of the Venturi that serves to shield 
the walls from the high combustion tempera. 
ture of 3000 deg. Cent. The liquid oxygen js 
conveyed from the pump through a system of 
distributors, and individual feed pipes to each 
of the above-mentioned burners. The two fuels 
are thus mixed and burnt, resulting in the hot 
high-velocity gas jet already mentioned, which, 
issuing from the open end of the Venturi jet, 
provides the propulsive power of the rocket, 
Control Surfaces.—Four large stabilising fins, 
spaced at right angles to each other and each 
incorporating a movable control tab, are 
mounted on the rear end of the rocket casing, 
In addition, four graphite tabs or controllers 
are placed symmetrically around the nozzle 
of the jet. All these eight control surfaces are 
governed by the gyroscopes already mentioned 
through the agency of servo-motors. Tho 
graphite tabs control the rocket during its 


initial upwards flight, and are, of course, only - 


operative when the jet is in action, and the fin 
tabs are intended to control the rocket during 
its subsequent journey to the target. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28° 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s. 3d. post free, unless otherwise stated. 


EXPANDED METAL (STEEL) 


No. 405—1945. This specification prescribes that 
the blank steel plates from which the expanded 
metal is made shall have an ultimate tensile stress 
of 26-32 tons per square inch for material }in. 
thick and over, and 20—28 tons per square inch for 
material under jin. thick. Tables giving the 
nominal sizes of mesh, dimensions of strands, 
nominal weight per square yard, sectional area of 
strands, and maximum sizes of sheets and rolls are 
given. A cold bend test and clauses giving per- 
mitted tolerances on weights and sizes are included, 
Price 2s. post free. 


HINGES 


No. 1227—1945. This specification covers a 
range of cast iron, steel, and brass butt and tee 
hinges, and various types of hooks and bands 
selected to meet the néeds of normal house building. 
A range of standard sizes for each of the various 
types of hinges specified is included, together with 
the principal dimensions, minimum weights, 
standard finishes, and a clause covering quality of 
material and workmanship. Price 2s. post free. 





TROPICAL PACKAGING 


Supplement No. 2 to B.S. 1133—1943. In 1943 
the Institution published B.S. 1133, the British 
Standard Packaging Code. This was prepared 
to assist Government Departments and contractors 
in dealing with packaging problems generally. 
Shortly afterwards, a further booklet (Section 3) 
was issued dealing with the preservation of metal 
parts prior to packaging. Experience in the Far 
East has shown that much higher standards of pre- 
servation and packaging are essential to ensure that 
vital equipment reaches the tropics in good con- 
dition. Accordingly, at the request of the Anglo- 
American Packaging Committee of the Ministry 
of Production, the Institution has now prepared 
and published a tropical packaging supplement to 
the Code. The Packaging Code itself dealt fully 
with the problems of mechanical protection. The 
Supplement, which supersedes the interim Supple- 
ment No. 1, published late last year, deals specifially 
with the problems of the tropics, and while it has 
not been possible to cover every item of Service 
equipment, recommendations are, nevertheless, 
given for the preservation and packaging of a wide 
range of typical items. In all, some 1560 individual 
items are listed, with a “‘ potted” specification 
opposite each item for its treatment and packaging. 
The principal methods of packaging, which have 
been standardised both here and in U.S.A., are 
Methods 1, 14, and 2. These are described in detail, 
with a step-by-step sequence of operations for each 
method. It is pointed out in the introduction that 
the recommendations are not mandatory, and that 
the detailed instructions of Government Depart- 
ments must at all times be followed. Price 5s. net, 





post free. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


The Zinc Corporation 

Some interesting facts regarding the con- 
tribution to the war effort made by the Zine Cor- 
oration, Ltd., were given at the annual meeting 
on July 17th by the chairman, Mr. John R. Govett. 
The mining field at Broken Hill, in which the Cor- 
poration occupies a prominent position, and its 
associated smelting works at Port Pirie, have made 
available over 1,150,000 tons of pig lead for use 
by the Allies since the beginning of the war. The 
output of silver was in the neighbourhood of 
40,000,000 oz., and, in addition, the concentrates 
produced at Broken Hill and shipped to smelters 
or treatment works represented over 700,000 tons 
of recoverable zinc metal. Mr. Govett stated that 
the contracts for the supply of lead and zinc from 
Australia to H.M. Government would expire on 
August 9th, and said that the prices received under 
those contracts represented an enormous saving 
to the British Government as compared with values 
ruling elsewhere, and particularly in the United 
States. Following notice of termination of these 
contracts, an upward adjustment had been made 
in British control prices. Even with this adjust- 
ment the United Kingdom prices were much below 
the level of those ruling in other consuming markets, 
and if free markets existed to-day the British price 
would certainly be much higher. Prices of lead and 
zinc, Mr. Govett continued, must of necessity be 
much higher, for costs in these, as in all other 
industries, had advanced materially. Reduction 
in man power had had an adverse effect on the extent 
of the Corporation’s activities. Output was main- 
tained, and for a time even enlarged, but it was 
impossible to supply the man power which the full 
programme of development and _ production 
demanded. As a result, output dropped. In 1941, 
the Corporation mined and treated 534,900 tons, 
and in 1944, 444,450 tons, but efficiencies both in 
the mine and mill had been excellent throughout the 
whole war period. Ore reserves at 4,100,000 tons 
in the lead lode alone had not increased at the rate 
normal in peacetime. Dealing with the matter of 
an adequate water supply, Mr. Govett said that an 
acute position had been partially but only tem- 
porarily relieved by rainfall in January of this year. 
To meet the requirements of the population and 
mines the railing of many million gallons of water 
from the Darling River, 72 miles away, had been 
and was still necessary. After a thorough investiga- 
tion of the position, an independent engineer had 
recommended a pipe line from the Darling River 
at Menindee as the most satisfactory means of pro- 
viding an assured water supply for Broken Hill, 
and it was hoped that an early start would be made 
on the work, upon the prompt completion of which 

the future of Broken Hill very largely depended. 


Pig Iron 

An outstanding feature in the pig iron 
position of this country at the present time is the 
increasing demand for high-phosphorus iron. 
Current production only just covers the needs of 
light castings foundries, which in the past few 
months have been more active than for some time. 
These foundries have found it difficult to obtain all 
the licences they require, and as housing and other 
building schemes proceed, they will inevitably be 
called upon to increase their output of domestic 
castings. References have already been made to 
the shortage of labour, especially moulders, in the 
light castings foundries, but with a broadening 
demand, larger allocations of high-phosphorus pig 
iron will be called for, and the fuel position renders 
difficult the starting up of additional furnaces. 
Supplies of other grades of pig iron are becoming a 
little easier. The steel furnaces receive adequate 
supplies of basic iron, and deliveries of low and 
medium-phosphorus iron to the general engineering 
and jobbing foundries are fairly satisfactory. Some 
of these foundries have a certain amount of Govern- 
ment work on hand, but many of them could now 
devote attention to more civilian business. The 
textile machinery foundries are making progress 
in the transition to their normal activity. The 
market for ferro-alloys has shown no special features 
during the past week or two. 


Scotland and the North 


With the resumption of work following the 
holidays, the iron and steel industries in the West 
of Scotland are hopeful that the recent improvement 
in business may be extended. During the holiday 
break overhaul of plants has been carried out and 
works will welcome the opportunity to increase 
their order books. A few weeks ago business in the 
iron and steel trades began to take a more active 
turn, but it has not yet reached a stage which calls 
for the same rate of employment as that which 


| has ruled during the war years. 





Export quotations are f.o.b. steamer 


The demand for 
steel plates is strengthening again, and new 
shipbuilding orders and ship repair work will 
undoubtedly give it further impetus; the plate 
mills could readily take on additional work, now 
that war needs have diminished. Conditions in the 
re-rolling departments are rather quiet now that 
many Government contracts have reached comple- 
tion, and the present demand for small bars and 
sections is by no means outstanding. There are, 
however, indications that the activity of the re- 
rolling mills will increase asexport trade is developed. 
Supplies of semis are maintained at a good level, 
but there is not much opportunity to build up 
stocks. The sheet mills had a large volume of 
orders to claim their attention after the holidays. 
New business in light gauge sheets continues to 
come forward, and there is little likelihood that 
delivery dates will shorten. Sheet makers generally 
are booked until well into Period IV, and in some 
cases orders extend into the beginning of next year. 
Business in the Lancashire iron and steel trades 
proceeds steadily, although holiday periods have 
naturally affected operations of both producers and 
consumers. Most of the general engineering and 
jobbing foundries and the light castings foundries 
are fairly well employed, whilst the textile machinery 
foundries appear to be making gradual progress in 
the transition to normal production. The foundry 
trades generally are finding their present labour 
supply position difficult. Deliveries of most grades 
of pig iron are just about equal to present needs. 
There is not much change in the condition of the 
finished iron industry. Good deliveries of best and 
Crown bars are being kept up, and some fresh 
buying is taking place. The steelworks continue 
to handle a good deal of business in semis, par- 
ticularly forging blooms and billets and wire rods 
and billets. ‘Trade in small-diameter mild steel 
bars is not very brisk, but other grades are in 
moderate request. Fairly active conditions may 
be noted in the plate mills, good quantities being 
called for by locomotive and boiler-making firms. 
The regular demand for colliery steel equipment is 
also productive of useful orders. Steelworks on the 
North-West Coast continue in active employment, 


The North-East Coast and Yorkshire 


Trading conditions in the North-East 
Coast iron and steel industries continue to show a 
fair amount of activity, and give some indication 
that progress is being made in the transition to 
peacetime production. Whilst, of course, the 
demand for certain war materials remains, Govern- 
ment contracts have been on a declining scale 
during the last few months, with the result that 
capacity has become available for more production 
of a civilian nature. As it is found possible to ease 
the control position, fuller development is confid- 
ently expected. Furthermore, the relaxation so 
far made in export regulations is resulting in a steady 
improvement in overseas business. At the same 
time, the fuel position is one that causes the iron 
and steel industry a good deal of concern. Pig iron 
production has shown little change in recent weeks, 
although imports of foreign ore are once more 
improving. The present output is fully absorbed, 
and stringency is most pronounced in the case of 
high-phosphorus iron as the demands of the light 
castings foundries become more insistent. Opera- 
tions in the steelworks show some variation, 
although several departments are actively em- 
ployed. The demand for heavy joists and sections 
is very slow to improve, although it is realised that 
these descriptions will be in strong request as recon- 
struction schemes at home and abroad are given 
effect. The plate mills could handle more work, 
although their activity is greater than it has been 
for some months. Recent announcement of new 
shipbuilding orders has increased the demand for 
ship plates, and locomotive builders, boilermakers, 
and power plant constructors are also giving the 
plate mills regular support. The demand for 
permanent way equipment for home needs and for 
reconstruction work abroad is increasing, and the 
rail mills are busy, and there is also a regular call 
from the collieries for steel arches and other main- 
tenance equipment. The -re-rollers have a fair 
amount of work in hand, even though there is less 
demand at present for light sections. All the avail- 
able production of steel semis is, however, quickly 
absorbed, and supplies of billets are not too plenti- 
ful. Defectives are being taken up in some cases 
to help out deliveries of primes. The sheet makers 
have very full order books, and there is continuous 
pressure for big tonnages of sheet bars. Contracts 
for light gauge sheets already placed will keep the 
mills working at a high rate for several months to 
come. The volume of business reaching the York- 





Unless otherwise specified home trade quotations are delivered f.o.t. 


shire steel industry is expanding, and progress is 
being made in the export market. Makers of basic 
steel are moderately well occupied, and the demand 
for acid-carbon steel is quite good. In the re-rolling 
departments, some difficulty is being experienced 
in obtaining sufficient quantities of semis. A short 
time ago the more expensive kinds of alloy steel 
were not being taken up very readily, but recent 
transactions in these have shown some improvement. 


The Midlands and South Wales 


In the last few weeks it has been possible 
to see some improvement in trading conditions 
amongst the Midlands iron afd steel industries, 
although the change over to production of a peace- 
time nature seems likely to be a very gradual 
process. Export orders for various steel products 
are, however, increasing, and now that smaller 
quantities are required for actual war purposes, 
more material will no doubt become available for 
overseas requirements, which, it is well realised, 
are considerable. There is a fair amount of activity 
in the Midlands light castings foundries, and when 
the need for castings for building and kindred 
purposes is borne in mind, it will be realised that 
pressure on the light foundries will increase. At 
present the shortage of skilled labour is a hindrance, 
and restriction in supplies of high-phosphorus pig 
iron is another factor which makes a bigger output 
of castings difficult. In the finished iron industry, 
business is maintained at a good level. Good 
tonnages of best bars are being regularly taken up, 
and in the last month or two the demand for Crown 
bars has improved. With regard to the steelworks, 
re-rollers of bars, strip, and light sections have not 
lately been as actively employed as they would like. 
Business to take the place of completed Govern- 
ment contracts is not extensive, but there are 
expectations of improvement. Supplies of billets 
are fairly good, but now that users rely almost 
entirely upon home production, big outputs of 
billets and other semis are called for. There is so 
much business passing in black and galvanised 
sheets of light gauges that many sheet mills find it 
impossible to handle further orders at present. The 
big demand for sheet bars therefore affects the 
production of billets in some measure, and there is 
no indication that the pressure on the sheet mills 
is likely to abate. The plate mills are finding busi- 
ness a bit better, and although trade in heavy struc- 
tural steel is still dull, a little improvement has 
been noted. Colliery steel is in brisk demand. 
Business in special steels is moderate. A big pro- 
portion of the business which has been handled 
by the South Wales steelworks in recent months 
has been brought about by a maintained demand 
for semi-finished steel. Producers of soft and other 
steel billets are working at considerable pressure in 
order to meet the present calls for re-rollers. Makers 
of sheet and tinplate bars are in a similar position. 
The finished steel departments now have more 
work in hand. As in all other districts, the sheet 
mills are fully occupied, and do not find it easy to 
accommodate new orders. The request for heavy 
plates and sections is showing improvement, and a 
good deal of business is being done in light plates. 
Business -in the tinplate market has proceeded 
steadily during the past week or two. As makers 
have already disposed of the bulk of their outputs 
for the third period, most of the orders: recently 
taken are for delivery later in the year. A very 
moderate amount of export business is_ being 
transacted. 


Iron and Steel Scrap 


The volume of business transacted in the 
iron and steel scrap market keeps at a fairly high 
level, and has not shown much variation in recent 
weeks. Annual holidays have affected deliveries in 
some districts, but generally the demand has not 
declined. In all districts the heavier and better 
classes of scrap are the principal request, and the 
bulk of current business relates to these descrip- 
tions. Supplies of some of the lighter and inferior 
grades of iron and steel are accumulating, and are 
not disposed of easily. Good heavy mild steel 
scrap, cut to furnace or foundry sizes, is in active 
request, and most consumers are anxious to obtain 
bigger supplies. There is also a good demand for 
bundled steel scrap and hydraulically compressed 
steel shearings, which tends to increase. Business 
in mild steel turnings is confined chiefly to the heavy 
and chipped descriptions, of which the steelworks 
are taking improving quantities. A fair amount of 
interest is shown in high-speed scrap containing a 
high proportion of tungsten. There is an active 
market in mixed wrought iron and steel scrap for 
basic steel furnaces, but the majority of trans- 
actions are in the good quality heavy material. 
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Rail and Road 


CHINESE ENGINEERS IN U.S.A.— It was announced 
recently that twelve Chinese civil, electrical, and 
mechanical engineers were welcomed by officials 
of the New York Central Railroad early in June, and 
have now begun their year of training under 
arrangements made between the American and 
Chinese Governments. Tine men are graduates of 
Chinese or American universities, and are part of a 
group of 110 who will undergo similar training on 
other United States railways to prepare themselves 
for the job of rehabilitating Chinese railways after 
the war. 


CoMPLETE WIRELESS Station Goss By L.M.S.— 
A complete wireless station, weighing 700 tons, and 
requiring five special trains, has just been moved 
by the L.M.S. from Cleckheaton to Immingham, 
en route to India. To facilitate loading at the dock, 
one train was dispatched each day. The major 
wireless station consisted of generators, trans- 
mitters, masts, towers, cables, huts, and every 
component part, down to office furniture, type- 
writers, duplicators, and stationery, and 183 wagons 
were needed. Government lorries assisted L.M.S. 
vehicles to cart the consignment to the station, 
and Admiralty staff and a platoon of soldiers gave 
assistance to the L.M.S. wagon loaders. 


A MANCHESTER PLANNING EXHIBITION.—On 
Saturday, July 2lst, the Minister of Town and 
Country Planning, Mr. W. S. Morrison, opened in 
Manchester a planning exhibition, which showed 
what a properly planned city of Manchester and 
district may become in the next fifty years. It 
represents the work over many years of Mr. P. 
Nicholas, the city surveyor and engineer of Man- 
chester, who is also the honorary surveyor of the 
Manchester and District Planning Committee. By 
means of models, diagrams, plans, and photographs, 
the planning of the centre of the city and new under- 
ground railway are illustrated. A new main station 
is shown built near the junction of Salford and 
Manchester, named Trinity, from which a network 
of electrified lines to the suburbs is planned, 
together with an underground railway. 


SwEDEN’s ELECTRIFIED RaiLways.—The present 
year marks the thirtieth anniversary of the comple- 
tion of the first elegtrified railway in Sweden. Fuel 
conservation has been a vital factor in promoting the 
use of electric power, and it has been estimated, 
states Railway Age, that the electrification of the 
Swedish State Railways has saved 7,000,000 metric 
tons of coal during the war. The anniversary 
coincides with the inauguration of the newly 
electrified section between Ostersund and Jerpen 
in the northern province of Jemtland, which later 
this year will be extended up to the Norwegian 
border. The Swedish State Railways at present 
operate 6990 miles of the country’s total of 10,200 
miles of railway lines. Over 2760 miles of the State 
lines have already been electrified, and further 
sections are under consideration, although the 
shortage of materials, especially copper, has 
hampered activities. 


Air and Water 


SwepDIsH SHIPBUILDING PLaNs.—Swedish ship- 
yards have undertaken to build 550,000 tons dead- 
weight carrying capacity of merchant ships for 
Norway during a three-year period, and negotia- 
tions are going on for an increase in this programme. 

DursBan Fioatinc Docx.—The first and larger 
of two floating docks which Dorman, Long and Co., 
Ltd., are building to the order of the Admiralty at 
Durban, has been successfully floated out from its 
construction berth. The fabrication, assembly of 
the hull, and site erection of the dock, which has a 
lifting capacity of 17,000 tons, has been undertaken 
by Dorman, Long (Africa), Ltd. 


ArRport For Natat.—A national airport is to be 
built at Reunion, on the Natal south coast, at an 
estimated cost, it is reported, of £4,000,000. South 
African Engineer states that the main runway will 
be 2333 yards long and 66 yards wide, with two 
smaller runways, each 1600 yards long and 50 
yards wide. All three will be constructed of con- 
crete for all-weather use, and full refuelling and 
repairing facilities will be provided. 

War Errort or NorTHERN I[RELAND.—Speaking 
in the House of Commons in Northern Ireland on 
Tuesday, July 24th, Sir Basil Brooke, the Prime 
Minister, gave some interesting figures with regard 
to the ships and aircraft built during the war. 
Belfast, he said, had constructed 140 naval vessels 
and 123 merchant ships, the merchant shipping 


Memoranda 


he said, about 10 per cent. of the total output of 
merchant ships in the United Kingdom. In addition, 
Ulster had constructed 1500 heavy bombers, and 
had carried out repairs to approximately 3000 heavy, 
medium, and light aircraft. In addition, Northern 
Ireland had built 500 tanks and over 500 guns, 
besides supplying 14,000 gun barrels, 42,000 carbine 
machine guns, and approximately 75,000,000 shells. 
Belfast rope works had delivered 250,000 tons of 
rope, 500,000 camouflage and cargo nets, and tens 
of million yards of twine and whipcord. 


La GRANDE PowER Piant.—The enlarged La 
Grande power plant of the second Nisqually power 
project for Tacoma, Washington, was put into 
operation in March, according to Engineering News- 
Record. The 7-mile basin behind the recently com- 
pleted Alder dam on Nisqually River has been full 
since February, while the new 40,000-kW unit in 
the La Grande plant has been ready since December, 
1944. The old La Grande plant was shut down in 
October Iast to allow the closing of Alder dam, 
which is situated about 1} miles upstream from 
La Grande dam. 


Tue Arr REGISTRATION Boarp.—-It is announced 
by Lord Swinton, the Minister of Civil Aviation, 
that the Air Registration Board will continue its 
work under the scheme for civil aviation approved 
by Parliament. It was formed, we may recall, in 
1937, to be a body independent of Government 
control, which would supervise the design, construc- 
tion, and maintenance of British commercial and 
civil aircraft from the point of view of airworthi- 
ness. Lord Brabazon, a former Minister of Aircraft 
Production, who was the Chairman of the Com- 
mittee formed to advise the Government on the 
post-war types of civil aircraft, has now joined the 
Council of the Air Registration Board. 


BripGe Canyon Dam.—By the use of working 
models in the U.S. Bureau of Reclamation’s 
hydraulic laboratory at Denver, Government engi- 
neers are studying several post-war hydro-electric 
and irrigation projects. One of the most spectacular 
is the model of Bridge Canyon dam, which the 
United States may build across the Colorado River 
gorge in Arizona. The model is built to a scale of 
1 to 60, and represents only the lower portion of 
the chasm and dam. Connections with high-pressure 
water lines provide realistic effects. Under one of 
three tentative plans, Bridge Canyon would be an 
important feature of the central Arizona project 
to develop hydro-electric resources and irrigate 
500,000 acres of land, potentially worth 35 million 
dollars a year in agricultural crops. Whether it or 
one or two other projected dams are built, may be 
largely decided by the experiments at Denver. 


Miscellanea 


PETROLEUM PROSPECTING.—A recent announce- 
ment states that licences have been granted to the 
D’Arcy Exploration Company to prospect for 
petroleum in two areas in the North of England. 
One area covers 198 square miles in Lancashire 
and Yorkshire and the second is in the counties of 
Durham and Yorkshire, covering 190 square miles 


THe Late Mr. J. A. Bratpbwoop.—We regret 
to learn that Mr. John Alexander Braidwood, B.Sc., 
A.M.I1.E.E., chief electrical engineer, Dorman, 
Long and Co., Ltd., Cleveland Iron and Steelworks, 
died at his home at Middlesbrough, on July 15th, 
after a long illness. He was thirty-nine. Mr. 
Braidwood joined the company in 1932 as assistant 
electrical engineer at Cleveland, becoming chief 
electrical engineer a few months later. He was 
a native of Buckhaven, Fife, and began his engineer- 
ing career in the collieries of that district. Later he 
spent some years with Metropolitan-Vickers Elec- 
trical Company, Ltd., before joining the Dorman, 
Long organisation. 


AN ENGINEERS’ AND PLANT MANAGERS’ CONFER- 
ENCE.—Some eighteen months ago the Ministry of 
Works suggested that plant managers of public 
works contractors engaged in open-cast coal-mining 
might with advantage meet once a month in order 
to find ways of overcoming a serious shortage of 
spare parts of machinery and plant used on essential 
work. The scheme was most successful, and all 
worked together to state their spares requirements 
and gave helpful suggestions to relieve the situation 
of short supply and to ensure good plant mainten- 
ance. Lectures have been given and films dis- 
played at these conferences, which will have an 
influence on design and practice. Various spare 


parts were identified and others were recovered 
from railway stores, while engineers were invited 
to make the parts required. A co-operative spirit 


————— 
amazing and stimulating help in carrying on both 
under normal and abnormal conditions. Ow; 
to the transfer from wartime activities to post-war 
undertakings, Ministry support may not always be 
available, but it has been decided to make these most 
successful conferences to serve an even wider section 
of plant operators throughout the country. Directors 
of civil engineering concerns might well, it is thought 
consider the possibilities and advantages to be 
obtained from such an organisation. A temporary 
committee has been formed, which now extends an 
invitation to any person connected with plant 
management or civil engineering to be present at 
future meetings. The conferences are held at the 
Victoria Station Hotel, Nottingham, on the first 
Wednesday of each month at 2.30 p.m., and luncheon 
is provided at 1.30 p.m. for those who wish it, 
Those who desire to attend these conferences should 
advise the secretary, Mr. H. Milward-Fairburn, at 
25, St. James Street, Nottingham, so that accom. 
modation may be arranged for the meeting and the 
luncheon. 

Tue Late Mr. F. G. B. Hitt.—We regret to 
learn of the death, at his home in Leamington, on 
July 22nd, of Mr. F. G. B. Hill, manager, B.T.H. 
industrial control sales department. Mr. Hill, who 
was born in London in 1887, received his technical 
training at the Polytechnic. After practical experi- 
ence in London, he joined the Lahmeyer Electrical 
Company, in 1907, as a draughtsman, but was soon 
transferred to tendering work, principally in relation 
to power stations and collieries. When the 
Lahmeyer Company was absorbed by the A.E.G. 
Electric Company, Mr. Hill was appointed principal 
assistant to the manager at Manchester, in 1910, 
being engaged principally on the electrification of 
cotton mills. In 1913 he went to the electrical 
works of the A.E.G. at Bangkok, Siam, as assistant 
engineer. Returning to England in 1914, he joined 
the Army, and was given a commission in the Royal 
Engineers. In October, 1919, Mr. Hill joined the 
British Thomson-Houston Company, Ltd. After 
three months he was put in charge of the motor and 
control gear section of the export department, and 
later, when some reorganisation of departments 
took place, he was.appointed manager of the indus- 
trial control sales department, dealing with both 
home and export business. 


Personal and Business 


Mr. S. J. L. Harpies has been appointed chairman 
of Electrical Switchgear and Associated Manu- 
facturers, Ltd. 

Mr. E. J. Fouracre and Mr. D. F. Brown have 
been appointed directors of the Westinghouse Brake 
and Signal Company, Ltd. 

Mr. Rospert Wonror has been appointed manag- 
ing director of Robert Boby, Ltd., Bury St. 
Edmunds, in succession to the late Mr. H. Goodier. 

THe Hartanp ENGINEERING Company, Ltd., 
Alloa, announces that its London offices are return- 
ing from Gerrards Cross, Bucks, to Harland House, 
20, Park Street, London, W.1. 

THe retirement is announced of Mr. Marriott 
Hall. at his own request, from the sales department 
of Hadfields, Ltd., of Sheffield, after forty-five 
years’ service with the company. 

Newton, CHAMBERS AND Co., Ltd., Thorncliffe, 
inform us that a new private company, N.C. Thorn- 
cliffe Collieries, Ltd., has been formed to acquire 
and operate their colliery undertaking as a wholly 
owned subsidiary company. 

Mr. H. W. J. INsHaw has relinquished his post 
on the technical staff of United Ebonite and Lorival, 
Ltd. He has taken up an appointment as Assistant 
Controller, Rubber and Plastic Products, on the 
Control Commission for Germany. 

Mr. H. M. Fricke, B.Sc., A.M.I.E.E., has taken 
over the duties of branch manager in Birmingham 
for Johnson and Phillips, Ltd., Suffolk House, 
Suffolk Street, Birmingham, owing to the pro- 
tracted illness of Mr. D. C. McLennan. 

Compounp Etectro Metats, Ltd., London, 
have appointed A. Johnson and Co. (London), Ltd., 
Royal Exchange Buildings, Glasgow, C.1, as its 
agents for Scotland and Northern Ireland, and Mr. 
C. J. Reeves, 58, Walsall Road, Four Oaks, Sutton 
Coldfield, Birmingham, as its agent for the Midlands, 
Mr. F. C. Burstatt has been appointed to the 
board of Automatic Telephone and Electric Com- 
pany, Ltd., Liverpool. Previous to joining the 
company in 1931 Mr. Burstall was Deputy Inspector- 
General of the Egyptian State Railways, Posts, and 
Telegraphs, to which he was seconded from the 
British Post Office in 1925. 

THE business of Smith Peace (Keighley), Ltd., 
saw mill engineers, Keighley, has been acquired 
by Metalclad, Ltd., Neath, Glamorganshire. Com- 
plete continuity of production will be maintained 
at the Neath works. Metalclad, Ltd., is one of the 
group of companies of which the parent concern is 
George Cohen, Sons and Co., Ltd. 
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firm also undertook and completed a very large 
volume of miscellaneous engineering work, 
which embraced such items as boilers for many 
sizes of both naval and merchant ships, and 


Trading Estates in Development Areas 


Tue Board of Trade announces that, in 
addition to the building of new factories and 
the disposal of surplus Government factories, 
it intends to use the powers given to it in the 
Distribution of Industry Act to continue the 
trading and industrial estates in development 
areas and to establish new ones. Special trading 
estate companies will be formed and financed 
by the Government, and the existing companies 
will be continued. Estates to be continued and 
new estates in the different areas are as follows : 
—North-Eastern Area, Team Valley, West 
Auckland, and Pallion, Sunderland, to be con- 
tinued, with new estates at South Shields and 
Hartlepool, and the Royal Ordnance factories 
at Aycliffe and Spennymoor to be taken over and 
operated as trading estates. In South Wales the 
Treforest Estate will be continued, with a new 
estate at Swansea, and the Royal Ordnance 
factories at Hirwaun and Bridgend taken over 
and operated as trading estates. In Scotland 
the estates at Hillington and those at Carfin, 
Larkhall, and Chapelhall will be continued, 
with new estates .at Newhouse, Lanarkshire ; 
Greenock and Port-Glasgow, and Dundee. In 
the West Cumberland area the existing estate at 
Maryport will be taken over and a new estate 
of similar size is proposed at Salterbeck, near 
Workington. The total employment target 
aimed at in the old and new estates will be in 
the various areas as follows :—North-Eastern, 
26,000; South Wales, 33,000; Scotland, 
39,800 ; and West Cumberland, 4000. 


Shipment of U.S. Army Vehicles from 
the United Kingdom 


Ir was announced from the United States 
Army, United Kingdom Base, London, on 
July 30th that England’s roads will be almost 
entirely emptied of U.S. Army lorries and jeeps 
by the beginning of next year, with the dispatch 
of some 35,000 vehicles to the United States 
and the Pacific. Ports at Barry, Wales, and 
Liverpool, and a crating plant at Cheltenham, 
manned chiefly by German prisoners.of war, are 
designed to ship both air and Service Forces 
vehicles out of the United Kingdom at the rate 
of 300 daily. The first step is a complete over- 
haul, for the average vehicle life in England 
has been two years. After thorough repair the 
vehicles are anticipated to be as useful as new 
vehicles in other theatres of war. When a 
vehicle is beyond repair it is dismantled and 
all parts are retained for future use. Any parts 
beyond economical repair are turned over to the 
British as scrap metal, and during June 834 tons 
of metal were scrapped. At the crating plant 
all vehicles destined for the United States are 
first sprayed with a film of rust preventative to 
protect them from the salty ocean air. Next 
they are stripped of their wind shields, tyres, and 
other accessories in order to give a minimum 
height. Finally, cranes lift them into crates 
and hoist them on to stacks to await removal 
to ships. The vehicles destined for the Pacific 
are repaired and sprayed, and are left ready for 
immediate use at their destination. Lieut.- 
Colonel Stephen M. Batori, Ordnance Officér, 
United Kingdom Base, has stated that vehicles 
delivered to the port during the night can be 
completely processed to withstand any climatic 
condition and loaded for a Pacific destination 
by the following afternoon. All major assem- 
blies, such as engines, transmissions, and power 
train units, are being reclaimed, processed, and 
set up for shipment to the United States. 


A Fire-Box Collapse on the Southern 
Railway 

THE report of the Inspecting Officer, Mr. 
J. L. M. Moore, to the Ministry of War Trans- 
port on the fatal accident which occurred on 
the Southern Railway between Hinton Admiral 
and New Milton, near Christchurch, on April 
23rd, 1945, has now been issued. The train in 
question was the 12.2 a.m. passenger train from 
Bournemouth West to Waterloo, which was 


drawn by engine ‘No. 854,” of the “ Lord 
Nelson ”’ class, and consisted of fourteen bogie 
coaches weighing 428 tons. When travelling 
between Hinton Admiral and New Milton 
stations, about 12 miles from Bournemouth 
West, the crown of the fire-box collapsed, due 
to shortage of water. The fireman, Mr. V. J. C. 
Perry, sustained severe scalds and other 
injuries, and died three days later. The driver, 
Mr. Frederick Billett, escaped with compara- 
tively slightscalding. Anotherdriver and fireman, 
Mr. Walter Rabbets, and Mr. Henry Robbins, 
had worked the train from Bournemouth West 
to Bournemouth Central. After describing the 
design of the locomotive and the arrangement 
of the fusible plugs, the Inspecting Officer says 
that there can be little doubt that the accident 
was the result of the men in charge of the loco- 
motive being under a misapprehension that 
the top of the water was above the range of the 
gauge glass, whereas, in reality, it must have 
been out of sight below the lower packing nut 
before the train started from Bournemouth 
West and probably earlier. The accident, Mr. 
Moore goes on to say, reveals the uncertainty 
of this type of fusible plug as an effective warn- 
ing device in the event of a boiler becoming 
short of water. A fusible plug, he goes on to 
say, should give unmistakable warning imme- 
diately it becomes uncovered, so that the men 
may have time to take appropriate action. 
Lead plugs, such as those described in the 
report, which are extensively used in this 
country, do not, in his opinion, appear to be 
as effective as is desirable. He recommends 
that the design of fusible plugs should be care- 
fully reviewed by the railway companies in the 
light of recent experiences. Attention, it is 
suggested, should also be directed to the design 
of the water gauge itself. When the top of the 
water is not visible, it is sometimes diffi- 
cult to determine at a glance whether there is 
water in the glass or not, and means ought to 
be sought to make this more apparent. Back 
plates with stripes which change when seen 
through the water have been tried with success, 
and the adoption of this or other similar device 
is also recommended for consideration by the 
railway companies. 


Shipbuilding and Marine Engines at 
Clydebank Shipyard 

In his chairman’s speech at the ordinary 
general meeting of John Brown and Co., Ltd., 
held in London on Friday, July 27th, Lord 
Aberconway made an interesting reference to 
the ships and engines completed during the war 
at the firm’s Clydebank yard. He said that a 
total of 58 ships were completed, with a dis- 
placement of approximately one-third of a 
million tons, and with machinery built in the 
Clydebank engine works of approximately 
2,000,000 H.P. They included ships launched 
prior to the end of hostilities in Europe, and 
those now fitting out. Among them, Lord 
Aberconway continued, were no less than three 
of the largest class of capital ships, namely, 
the battleship ‘“‘ Duke of York,” the aircraft 
carrier ‘‘ Indefatigable,” and the battleship 
‘* Vanguard,” launched at the end of 1944. All 
this new construction, he continued, was carried 
on despite the necessity of diverting much 
skilled labour to the essential work of repairing, 
altering, and adapting for special services some 
116 warships of all types, which ranged from 
capital ships to landing craft. In addition to 
this work, eleven merchant ships were con- 
verted fo war service. The company’s Clyde- 
bank management also supervised for the 
Admiralty the equipment of the neighbouring 
Dalmuir Basin, and managed it for a large pro- 
gramme both of ship repair and the completion 
of ships built elsewhere. As well as engining 
all the Clydebank-built ships, the engine works 
also completed thirty-eight sets of machinery, 
with an approximate total of 170,000 H.P., and 
it has at present under construction a further ten 
sets, totalling 130,000 H.P., all for ships built 





or building elsewhere than Clydebank. The 











twin-barrelled anti-aircraft guns. In executing 
this wide range of work, the company, Lord 
Aberconway believed, had succeeded in main- 
taining the same high standard of design and 
workmanship which characterised its peacetime 
construction. 


A Greenock Flying-Boat Base 


Ir can now be stated thdt the old Caird 
Shipyard in Greenock was converted into a 
flying-boat base, which played an important 
part in the victory of the Battle of the Atlantic. 
Early in 1939 it was realised that with the out- 
break of war the flying-boat repair and conver- 
sion bases in South England would very likely 
be overtaxed and perhaps rendered unusable by 
enemy action. Efforts were made to establish 
new bases on suitable sites in the North, and 
Scottish Aviation, Ltd., approached National 
Shipbuilders’ Security, Ltd., with regard to the 
derelict shipyard at Caird’s, at Dalrymple 
Street, Greenock. The buildings and yard were 
at a later date requisitioned by the Ministry of 
Aircraft Production, and the well-laid-out pre- 
mises were adapted for flying-boat work and 
the slipways were laid out to form one of the 
finest flying-boat slipways in Britain. The old 
frame and plate shed was converted into an 
assembly hangar, which was large enough to 
accommodate fifteen ‘“‘Catalinas” and nine 
‘* Sunderland ”’ flying-boats. The bulkhead and 
deck shops were used for detailed work, and 
later further accommodation was provided for 
four ‘‘ Catalinas ”’ in this shop, which, in addi- 
tion, housed the coppersmiths and the com- 
ponent repair departments. The former mould 
loft was set apart for fabric and doping work, 
while other sections of the works were used for 
electrical and armament workshops. Workers 
were recruited from the district and training 
courses set up. They included many women 
workers, who represented about 40 per cent. 
of the total employees and staff. Between 
1940 and, the end of the European war, Scottish 
Aviation, Ltd., of Greenock, completed no less 
than 292 conversions and carried out 211 repairs 
and overhauls, most of which were ‘‘ Catalina ”’ 
aircraft. In January, 1944, at the peak of 
activity, the total number employed was well 
over 1000. 


Lincoln Power Station 
In a Journal note of last November we sum- 
marised the report of the inquiry held by the 
Electricity Commissioners into the application 
by the Corporation of Lincoln to extend their 
St. Swithin’s power station. The Commissioners, 
in view of the character of the immediate area 
and the plans for industrial development, did 
not refuse consent, subject to certain safeguards. 
They recommended that the height of the pro- 
posed cooling towers should not exceed 90ft., 
and that the chimneys could be reduced to a 
height not exceeding 225ft. Higher cooling 
towers and chimneys would, it was contended, 
mar the view of Lincoln Cathedral. Im March 
last the Lincoln Corporation placed before the 
Central Electricity Board a scheme which had 
been prepared by Mr. E. C. Farran, of Don- 
caster, under which it was proposed to utilise 
the water in the River Witham and in the 
South Delph at Lincoln for cooling purposes, and 
to dispense with the cooling towers, which 
hitherto had formed an essential part of the 
Corporation’s scheme. It is now announced 
that the Central Electricity Board has agreed 
to adopt the modification of the scheme put 
forward by Mr. Farran for.an extension of 
St. Swithin’s power station up to 40 megowetts, 
or half the final extension of the station. The 
offer made by the Central Electricity Board, 
which is subject to certain conditions as regards 
financial safeguards, will, we understand, be 
considered at an early meeting of the Lincoln 
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Historic Researches® 
No. X—THE ETHER DRIFT EXPERIMENTS 


Dr. Thomas Young, 1773-1829, was the tenth 
child of a Somerset Quaker. From a very early 
age he displayed an unlimited thirst for know- 
ledge. Languages, mathematics, physical and 
natural science, medicine and ancient philo- 
sophy shared his attention. He was, however, 
no mere bookworm. His love of learning was 
matched by his love of athletic exercises. He 
studied medicine at London, Edinburgh Gét- 
tingen, and finally at Cambridge, where he took 
his doctor’s degree. An inheritance from an 
uncle made it unnecessary for him to practice 
his profession at all seriously, and he was able 
to devote much of his time to scientific pursuits. 
His optical studies, in the course of which he 
discovered the interference of light, were begun 
before he was thirty years of age. In 1802 he 
was appointed to work with Davy at the Royal 
Institution as Professor of Natural Philosophy. 
For more than a quarter of a century he was 
foreign secre to the Royal Society and in 
addition to his other duties discharged those of a 
Commissioner of Weights and Measures and of 
Secretary to the Board of Longitude. Shortly 
before his death he became interested in life 
assurance and greatly assisted the scientific 


aspects of the business of at least one company. 


Among his many other subjects of study was the 
decipherment of the Egyptian hieraglyphics, 
towards which he made some progress as early 
as 1814. To engineers his name is still familiar 
in association with one of the fundamental 
moduli of elasticity. 


Augustin Jean Fresnel, 1788-1827, whose 
brilliant mathematical interpretation of Young’s 
experimental results finally decided con- 
temporary physical opinion in favour of the 
undulatory theory of light, differed markedly 
from Young in being exceptionally slow in 
learning during his early years. At the age of 
eight he was still unable to read, but at the age 
of thirteen he entered the Ecole Centrale at 
Caen and began to make progress. When 
sixteen years old he entered the Ecole Poly- 
technique at Paris and acquitted himself with 
distinction. Subsequently he went to the Ecole 
des Ponts et Chaussées and served as an engi- 
neer in the Vendée and other departments. On 
the defeat of Napoleon in 1814 he adhered to 
the monarchical faction and when Napoleon 
returned in the following year he was deprived 
of his office. Following the second restoration 
of the Bourbons he received an appointment as 
an engineer in Paris, where he spent most of the 
remainder of his life. In 1819 he was made a 
Commissioner of Lighthouses, in which capacity 
he introduced the use of compound lenses in 
place of mirrors. In 1823 he was elected a 
member of the Academy of Sciences and in 1825 
a Fellow of the Royal Society. His scientific 
work was almost entirely confined to the experi- 
mental and theoretical study of optical 
phenomena. 





ROM Newton’s time onwards philosophers 

and physicists have debated whether two 
bodies at a sensible distance apart can act 
and react on one another only if there is 
some form of material link between them or 
whether they can affect each other in the 
entire absence of such a connection. At 
first sight the subject seems to be of a purely 
metaphysical character. The more deeply 
we study it and the more closely follow all 
that has emerged from it, the more clearly do 
we see its physical importance and its funda- 
mental significance to our interpretation of the 
material universe. 

Freeing our minds of the encumbrance of 
inherited theory, we can find plenty of evi- 
dence in favour of each view. The whole of 
the mechanical world supports the first 
alternative. The force on the piston of an 
engine is transmitted to the crankshaft 
through the intermediary of the piston-rod 
and the connecting-rod. A bridge is simply a 
linkage of material parts transmitting the 
load on the bridge to the ground at the abut- 
ments. These and innumerable other mech- 
anical examples support the view that one 
body can act upon another only if there is a 
material connection between them. Indeed, 
it would be no bad definition of mechanical 
engineering to say that it consists of providing 
material connections between two or more 
bodies with the object of making them act on 
each other in a desired manner. 

Equally strong support can, however, be 
found in favour of the other view. Light, 
radiant heat, electric and magnetic forces and 
gravitational attraction can pass between two 
bodies without any tangible, self-evident 
physical connection between them. Our 
senses are not aware of any material con- 
nection between the sun and the earth. 
Nevertheless, the sun transmits light, heat, 
and gravitational attraction to the earth and, 





* Nos. I, II, and III on ‘‘ Friction”’ appeared July 
14th, 21st, and 28th, 1944. Nos. IV, V, and VI on “‘ The 
Mechanical Equivalent of Heat” appeared September 
29th, October 6th and 13th, 1944. os. VII, VIII and 

ics” app d March 9th, 16th, 


IX on “ Electro-dy p 
and 23rd, 1945. 








it is also believed, electric and magnetic 
forces. Phenomena of this kind seem to'run 
counter to mechanical examples, in that they 
do suggest the possibility of ‘action at a 
distance.”’ 

Newton himself held and expressed a very 
decided opinion on the subject. Although 
he was the first to formulate the theory of 
gravitational attraction and gave much time 
to the study of light and radiant heat— 
phenomena suggesting the possibility of 
action at a distance—he refused to believe 
that such action could or did occur. As 
regarded gravitational attraction, he wrote 
to Bentley in these words: ‘“ That gravity 
should be innate, inherent, and essential to 
matter, so that one body may act upon 
another at a distance through a vacuum and 
without the mediation of anything else, by 
and through which this action and force may 
be conveyed from one to another, is to me so 
great an absurdity, that I believe no man who 
has in philosophical matters a competent 
faculty of thinking can ever fall into it.” In 
spite of this forceful pronouncement against 
“action at a distance,’ he never expressed 
any alternative view concerning the manner 
in which gravitational attraction might be 
supposed to be transmitted from one body t 
another. i 

Refusing to admit the possibility of action 
at a distance in the sphere of gravitational 
attraction, he refused equally to admit it in 
the spheres of radiant heat and light. So far 
as radiant heat was concerned, Newton’s 
views were founded on experimental observa- 
tion. Suspending two thermometers inside 
two glass vessels, from one of which the air 
was exhausted, he noticed that on moving 
the vessels from cold to warm surroundings, 
or vice versa, the thermometers grew warm or 
cold to the same amount and almost in the 
same time. In his “ Optics,’ Book III, 
Query 18, he suggested that the heat passing 
into or out of the exhausted vessel was “‘ con- 
veyed through the vacuum by the vibrations 
of a much subtiler medium than air, which, 
after the air was drawn out, remained in the 


vacuum.” This medium, ‘‘ exceedingly more 
rare and subtile than the air and exceedingly 
more elastick and active,” was, he thought, 
“expanded through the heavens” and per. 
vaded all bodies. Herein we have the birth 
of the conception of the ether as an omni. 
present, imponderable fluid providing an 
invisible but material connection between 
bodies separated in space, and, by vibrations 
set up in it, enabling one body to transmit an 
effect—specifically radiant heat—to another 
not in immediate contact with it. 

To explain the transmission of light, 
Newton favoured a theory which had been 
widely accepted since the time of Aristotle. 
Light, it was held, consisted of minute par- 
ticles emitted in a stream from the illuminat- 
ing body, which, falling upon the eye, pro. 
voked the effect known as vision. Among 
some of the ancients the opinion prevailed 
that the particles were emitted from the 
observer's eye, and that those particles falling 
upon a body rendered it visible. Newton, 
naturally, preferred the first-named view. 

The emission, or corpuscular, theory cer. 
tainly overcame Newton’s antipathy to 
“action at a distance,” so far as light was 
concerned. It is, however, not easy to under- 
stand why he adopted it. He pondered long 
upon the fact that when bodies were heated 
sufficiently they became luminous, and seems 
to have become convinced that—as is actually 
the case—there was a close connection 
between light and radiant heat. Why, then, 
it may be asked, having identified the trans. 
mission of radiant heat with vibrations in an 
imponderable, all-pervading subtle medium, 
did he not assign a similar explanation to the 
transmission of light ? He may have hesi- 
tated to do so because he felt it difficult to 
picture a single medium possessing the power 
of vibrating in two different ways, the heat 
way and the light way, the difficulty arising 
chiefly from the fact that quite frequently 
the medium would be called upon to vibrate 
in these two ways simultaneously, as in the 
case of bodies, such as the sun, emitting light 
and heat at the same instant. 

The problem exercised his mind. He 
escaped from it by adopting the undulatory 
theory for the transmission of radiant heat 
and the wholly different and independent 
corpuscular theory for the transmission of 
light. It is certain, however, that he was not 
satisfied with this division of two related 
phenomena between two radically different 
theories. Modern teaching encourages us to 
regard him as the arch apostle of the cor- 
puscular theory of light. He, nevertheless, 
did not hold to it dogmatically. In the same 
passage of his “‘ Optics” as that from which 
we have already quoted, he asks whether 
the medium through which radiant heat is 
transmitted may not be “ the same by which 
light is refracted or reflected and by whose 
vibrations light communicates heat to 
bodies.” These words are sufficient to show 
that Newton envisaged the possibility of an 
undulatory basis for the transmission of light 
and was not wholly committed to the cor- 
puscular theory. 

Some of Newton’s contemporaries, notably 
Hooke and Huygens, refused to accept the 
corpuscular theory and stoutly supported the 
view that light consisted of a wave motion in 
some all-pervading, tenuous medium. It is 
not clear why they favoured the undulatory 
view. Possibly they may have felt that it 
provided a more acceptable explanation of 
the phenomenon of different coloured light 
than the corpuscular theory. According to 
Newton, the colour of light was determined 
by the size of the corpuscles reaching the eye. 
Supporters of the wave theory found the 
cause in the length of the waves. 

Choice between the two theories remained 
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, matter of opinion until 1801 when Dr. 
Thomas Young devised an experimental test 
designed to decide which was correct. The 
pasis of Young’s argument was very simple. 
If, he said, light consisted of a stream of 
particles, then the union of two rays must 
always result in an increase of light; a 
particle in one of the rays could not annihilate 
a particle in the other. If, however, light 
consisted of a wave motion, it ought to be 
possible to unit two rays in such a way that.a 
crest in one ray coincided with a trough in 
the other, the result being darkness. 

The accompanying diagram illustrates 
Young’s experiment. Sunlight, admitted 
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DIAGRAM OF YOUNG'S. EXPERIMENT 


through a pinhole in a screen A, fell upon a 
second screen B in which there were two 
closely adjacent pinholes. The light splaying 
out conically from these two holes fell upon a 
third screen C, whereon it formed two over- 
lapping circular images. Within the area of 
overlap a pattern of alternate light and dark 
bands or “fringes” was observed. The 
existence of these bands was held to establish 
the truth of the undulatory theory. At any 
point such as Q, the distances of which from 
the two pinholes P, and P, differed by an 
amount involving half a wavelength, the two 
rays would interfere destructively and pro- 
duce darkness. At any point, such as R, the 
distances of which from P, and P, differed by 
one or more complete wavelengths, the inter- 
ference would be constructive and result in 
increased brightness. If narrow slits are 
used instead of pinholes the experiment can 
readily be repeated by anyone who may 
desire to make it. 

Inspired by Young’s work, Fresnel studied 





INTERFERENCE FRINGES PRODUCED BY SLITS 


the undulatory theory of light mathematically 
and quickly succeeded in showing that it 
could explain not only interference, but 
diffraction—the flaring out of a beam of light 
passing through a small opening—refraction 
and other familiar optical phenomena. Be- 
tween them Young and Fresnel succeeded in 
convincing the majority of physicists that 
Newton’s corpuscular theory of light was 
inadmissible and that its transmission was 
effected by undulatory motion in an all- 
pervading medium of extreme tenuity which 





served as a material connecting link between 
every body in the universe. 

The acceptance of the existence of the 
ether so far as the transmission of light was 
concerned smoothed the way for its accep- 
tance as the medium for the transmission of 
radiant heat. Between 1830 and 1840 a large 
amount of attention was given to the study 
of radiant heat. Melloni discovered that rock 
salt was transparent to radiant heat and, 
using prisms and lenses of this substance, 
showed that it could be refracted just like 
light. Shortly afterwards Professor James 
Forbes established the fact that it could also 
be polarised in the same manner as light. 
The similarity between light and radiant 
heat thus experimentally demonstrated made 
it almost impossible to doubt any longer the 
similiarity of their means of transmission. 
Radiant heat thus joined light as an ether- 
borne phenomenon. 

In the field of electricity and magnetism 
belief in “ action at a distance ’” was widely 
held long after Newton’s time. Such action 
was apparently exemplified by the power of 
a lodestone or artificial magnet to exercise 
attraction on a piece of iron across a con- 
siderable interval of seemingly unoccupied 
space. It was also manifested when a piece 
of amber or other substance was electrified 
by rubbing and thereby endowed with ability 
to attract sundry bodies, such as a pith ball. 
The fact that a body charged with static elec- 
tricity could induce an opposite charge in 
another body brought near it provided 
another instance apparently of “ action at a 
distance.” 

Faraday’s electro-magnetic induction ex- 
periments of 1831 originated a revolution in 
the ideas of physicists on this subject. The 
simple fact revealed by those experiments 
was that the action of thrusting a bar 
magnet into the space within a cylindrical coil 
of wire resulted, during the continuance of 
the movement, in the induction of a current 
of electricity in the coil. From the first 
Faraday refused to accept the supposition 
that the magnet affected the coil by “ action 
at a distance.”” Such a supposition, he held, 
was quite unworthy of being called an 
explanation. In its place he pictured the 
space surrounding the magnet as being in 
some way modified by the presence of the 
magnet and contended that this modified 
condition, extending at least as far as the 
coil, was the agency by means of which the 
magnet affected the coil and induced a 
current in it. The modification in his view 
consisted of the presence within the imme- 
diately surrounding space of “lines of 
magnetic force’ emerging from the magnet 
and intersecting the coil. He found visible 
evidence of the existence of these lines in the 
pattern assumed by iron filings sprinkled 
around the magnet. The current, he argued, 
was induced as a result of the lines of mag- 
netic force cutting—or being cut by—the 
spires of the coil. This conception forms 
to-day the basis of the theory and design of 
electric generators, motors, and transformers. 

Faraday’s ideas were developed mathe- 
matically by Clerk-Maxwell. If the space 
surrounding a magnet were capable of being 
modified, if lines of force existed within it, 
space, it was argued, could not be a complete 
vacuity, but must be occupied by something 
and, since induction toek place as readily in a 
vacuum as in air, Maxwell accepted that 
something as being ether. Identifying the 
lines of magnetic force with lines of strain in 
the ether, he was led first to his theory of the 
magnetic field and later to the electro- 
magnetic theory of light. In this way electric 
and magnetic attraction joined light and 
radiant heat as ether-borne phenomena. 

Since those days other natural phenomena, 





—cosmic rays, radio-activity, X-rays, and, 
at the other end of the scale, the Hertzian 
rays associated with wireless communication 
—have been added to the list of those seeming 
to suggest “action at a distance.” To 
explain their transmission the ether has once 
again been pressed into service except in the 
case of cosmic rays and certain of the rays 
emitted by radio-active substances in which 
cases a corpuscular theory is favoured. 

There remains gravitational attraction, the 
most primitive and still the most obscure of 
all seeming examples of “action at a dis- 
tance.” Followers of Newton have made 
many attempts to explain it; not one has 
succeeded in obtaining a general acceptance 
of his views. Some form of corpuscular 
action has long been a favoured basis of 
explanation. In 1818 Le Sage, of Geneva, 
elaborated a theory that gravitational 
attraction between two bodies was to be 
assigned to their bombardment by ultra- 
mundane corpuscles arriving from all direc- 
tions and to the shielding effect exercised by 
each body on the other. The fact that gravi- 
tational attraction between two bodies is not 
affected by the presence of a third inter- 
vening body was ingeniously surmounted. 
When, however, the theory was studied 
quantitatively it encountered a serious stum- 
bling block. It was found that the energy of 
the corpuscles required to maintain the 
gravitational property of a single pound of 
matter would amount to several millions of 
millions of foot-pounds per second. At that 
rate all the matter in the universe would be 
quickly raised to a white heat. 

In 1857 Clerk-Maxwell, impressed with the 
results which he had obtained from the 
conception of magnetic lines of force as lines 
of strain in the ether, sought to extend that 
conception to the explanation of gravita- 
tional attraction. When, however, he pro- 
ceeded to study the hypothesis quantita- 
tively he found that to account for the value 
of gravity at the earth’s surface it would 
have to be supposed that the ether was under 
a vertical pressure of 37,000 tons per square 
inch and a horizontal tension of the same 
amount. Even he, it would appear, felt that 
the existence of such stresses in the ether 
was incredible. 

To this day Newtonian physicists, while 
adhering to their master’s view that gravita- 
tional attraction is not to be accounted for 
by the easy assumption of “action at a 
distance,” are at a loss to explain it either as 
a corpuscular or as an ether-borne pheno- 
menon. If, dissatisfied with this failure, 
anyone feels a desire to press onwards, then 
at present there is only one road open to 
him, the long and arduous path leading to an 
understanding of the generalised theory of 
relativity. The relativitists are agreed as to 
the cause of gravitational attraction. Having 
abolished the ether and being quite indifferent 
to the possibility or otherwise of “ action at a 
distance,” they tell us that gravitational 
attraction is a mere illusion resulting from 
our three-dimensional outlook on the uni- 
verse and our failure to appreciate the fact 
that space is curved with respect to the fourth 
dimension. On the whole, perhaps, the 
majority of people will prefer to remain in a 
state of continued dissatisfaction with the 
Newtonian philosophy. 

(To be continued) 








Expansion oF TRADING EsTaTEs.—Speak.ng at 
the Board of Trade on Tuesday, July 24th, Sir- 
Philip Warter, the Controller of Factory and Storage 
Premises, said that eleven new trading estates, 
including ordnance factories, are planned, which, 
with the existing estates, will make twenty in all, 
and are expected to provide employment for up to 
100,000 workpeople. 
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Hams Hall **B”’ Generating Station 


No. 


PLANT EXTENSIONS 


N\HE major engineering project carried out 

by the Birmingham Corporation during 
the war years was the construction of the 
first half of the Hams Hall ‘“B” power 
station, with the main transmission lines to 
the city, at a cost approximating £5,450,000. 
This station was on load in April, 1942, and 
officially opened by the then Lord Mayor 
(Alderman W. S. Lewis, J.P.) on July 23rd, 
1943. 

At present two 50,000-kW turbo-alter- 
nators generating at 33,000 volts, are in com- 
mission, and have already generated some 
1514 million units of electricity, largely for 
war industries. The station contains the 
most efficient plant in Central England, and 
js operated by a staff of nineteen engineers, 
assisted by 135 manual operatives. The 
commissioning of a third 50,000-kW set, in 
course of erection, will complete the first half 
of the station, and the second half is now 
under construction. When completed, the 
total output capacity will be 300,000 kW, 
and the total cost is estimated at £10,500,000, 
with a further £1,500,000 for transmission 
lines. 

The station was designed in 1938 on the 
basis of an average coal price of 14s. per ton, 
which controlled the economic choice of heat 
cycle. Experience has shown that with cool- 
ing towers the economic vacuum is 28-5, with 
atmospheric air at 60 deg. Fah. and 80 per 
cent. humidity. Regenerative feed-water 
heating to the maximum, apart from increas- 
ing the heat efficiency, appreciably reduces 
the size of cooling tower equipment otherwise 
required. Extreme simplicity has been 
attempted in the lay-out of the plant, and it 
is anticipated that when the station is com- 





pleted the operating personnel will not exceed 





requirements for air raid precautions, which 
recommended brick walls, 14in. thick, segre- 
gation of main buildings from auxiliarv 
buildings, and the absence of external 
windows below the level of the plant installed. 

The foundations and superstructure are of 
ferro-concrete and all plant is supported from 
the ground, independent of the main struc- 





of the building is its only claim to architec- 
tural beauty. 


CoaL-HANDLING PLANT 


Practically all coal used at the station is 
rail-borne, and an extensive lay-out of 
gyratory sidings was adopted to enable a 
maximum of 8000 tons of fuel per day to be 
handled. The coal is automatically tipped 
direct from the railway wagons, weighed and 
then elevated either to the coal bunkers 
above the boilers, or, alternatively, to the 
coal store. There will be three sets of dupli- 
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PLAN OF POWER STATION 


ture. Notwithstanding the limitations im- 
posed by air raid precaution requirements, it 
has been possible to arrange satisfactory 
natural lighting in both turbine-room and 
boiler-house, and to arrange the external 
windows so that it was unnecessary to black 
them out duri ing the war, as a system of ultra- 
violet lamps in fluorescent reflectors was 





BOILER FIRING FLOOR 


one man per 1000 kW of installed generating 
capacity. 
Man BUILDING 


The main building was designed in accord- 
ance with the Electricity Commissioners’ 


installed, the average intensity of illumina- 
tion being 0-02 foot-candles, with a maximum 
of 0-04 foot-candles at operating positions. 
The building is strictly functional, and has 
no ornamental features borrowed from con- 





temporary architecture. The general contour 


cate inclined belt conveyors for the entire 
station, and each unit will be capable of 
handling coal at the rate of 120 tons per hour. 
Coal is distributed over the coal-stacking 
ground by a travelling transporter bridge, 





REAR OF BOILER PLANT 


with a cross traversing telpher, this plant, 
which will be duplicated in the second half 
of the station, being capable of reclaiming 
coal from stock at the rate of 120 tons per 
hour. 
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BormLERS 


Two 320,000 lb. per hour maximum con. 
tinuous rating boilers are associated with 
each turbo-alternator ; thus the station wil] 
be ultimately equipped with twelve such 
boilers, two being spare. These boilers are 
of the tri-drum: natural circulation type, 
fired by pulverised fuel, generating steam at 
a pressure of 670 lb. per square inch, and at 
a temperature of 845 deg. Fah. 

The fuel consumed is obtained from about 
seventy different collieries, and is of the 
bituminous type of widely varying charac. 
teristics. This fact, coupled with the area of 
land available for ash disposal, was responsible 
for the decision to employ pulverised fuel 
firing. Each boiler is fitted with automatic 
superheater control, steaming and non. 
steaming economisers, and plate type air 
heaters with air recirculation. The combus. 
tion chamber is water cooled with fin side 
tubes and plain tube water screens. Manually 
operated soot blowers are fitted on all boilers, 
and water lancing is used in the superheater 
zone and on the water screen tubes. All 
boiler operations are carried out from the 
firing floor on the same level and open to the 
turbine floor, and the lay-out is such that 
all important motors are either on the base. 
ment or at firing floor level. Three pul. 
verised fuel mills per boiler are installed, of 
the slow-speed horizontal type, each mill 
supplying two burners and having a capacity 
of 10 tons per hour. The pulverised fuel is 
withdrawn from each mill and supplied to 
the burners by an exhauster fan. Two forced 
draught and two induced draught fans driven 
by variable-speed A.C. motors, are installed 
for each boiler unit. 


AsH HANDLING 


The heavy ash from the hoppers below 
each boiler is deposited through ash doors 
direct into a gravity water trough, the sluic- 
ing water being purge water from the cooling 
towers. The fine dust caught by the electro- 
static flue gas-cleaning plant, which is on the 
unit system, is deposited from the hoppers 
below this plant and discharged by conveyors 
to the water sluice system. The water-ash 
is conveyed to a swirl pit, from which it is 
elevated 65ft. by means of pumps having 
rubber-lined impellers, to an overhead trough 
along which it flows by gravity to the dis- 
posal ground of 300 acres, some 800 yards 
from the power station. The electro-static 
flue gas-cleaning plant is operated by mecha- 
nical rectifiers at 60,000 volts D.C., 

The induced draught fans are arranged on 
the outlet from the electro-static flue gas- 
cleaning plant, which is therefore always 
under a negative pressure, thus minimising 
the escape of dust into the boiler-house. The 
induced draught fans discharge gases into a 
lined steel duct below, which conveys the 
gases to the base of a brick stack, 400ft. in 
height. 

(To be continued) 
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Census or Distrisution Commitrer.—The 
recently appointed Census of Distribution Committee 
has decided to invite interested national trade 
associations to offer written evidence on the possible 
uses of a census. All the distributive trade asso- 
ciations which were originally approached by the 
Board of Trade last September are being invited 
to give a more detailed expression of opinion. In 
addition, organisations representing such “‘ service ” 
trades as catering, dyeing, and cleaning, advertising 
and entertainment are being approached. Local 
associations, firms, or individuals should express 
their views through their national organisations and 
not direct to the Committee. The Secretary of the 
Committee, to whom inquiries should be addressed, 
is Mr. R. P. Hicklin, Board of Trade, Romney 
House East, Tufton Street, London, 8.W.1. 
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The Place of the Gas Turbine in Aviation 


By CHARLES D. FLAGLE* and FRANK W. GODSEY, jun.t 
No. II—(Continued from page 68, July 27th) 


{ue AEROPLANE AND THE RECIPROCATING 
ENGINE 


HE foregoing portions of this paper have 

described, the principal features and charac- 
teristics of conventional reciprocating engines, 
gas turbines geared to propellers, and jet engines. 
How they are now used and how they can best 
be applied to aircraft in general will be con- 
sidered in the following material. 

The reciprocating engine, in its normal 
cruising power range, is a very efficient means 
of converting fuel energy into shaft power. 
However, its application to aircraft is compli- 
cated by many difficult problems, among which 
are the necessity for supercharging at high 
altitudes, severe vibration, excessive weight 
installed as compared with dry engine weight, 
and high nacelle drag and engine cooling power 
losses. For medium-range and long-range 
aircraft, the most important problems are 
probably the reduction of nacelle drag and 
engine cooling losses. Aeroplanes designed for 
low-speed operations can afford to have a large 
part of the aeroplane’s parasitic drag absorbed 
in engine nacelle and engine cooling losses, 
since induced, drag may be a large portion of 
the total flight power requirement and engine 
losses are a relatively minor factor. This is 
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distinctly not the case with long-range and high- 
speed aircraft, where induced drag is relatively 
small and parasitic drag all-important. 

The reciprocating engine presents a dismay- 
ingly large frontal area when placed in a wing 
nacelle, and the total profile area of power plant 
frequently exceeds that of the fuselage. 
Similarly, the reciprocating engine requires 
large volumes of cooling air that must be forced 
around the cylinders of air-cooled engines or 
through the radiators of liquid-cooled engines, 
as well as through numerous accessories and 
oil coolers. Figs. 10 and 11 show the power 
losses at different aeroplane speeds for a typical 
2000 H.P. engine installation, complete with 
propeller and installed in a wing nacelle. The 
remaining available power under any but low- 
speed flight conditions is greatly reduced by 
these losses. Fig. 10 shows typical losses for 
maximum engine power at all speeds, and 
Fig. 11 shows the average losses for the same 
engine under flight conditions in a large aero- 
plane with a top speed of 400 m.p.h.; higher 
speeds would still further accentuate the losses. 
Also shown on Fig. 11 is a fuel rate curve based 
upon the net thrust horsepower of the power 
plant after all power plant losses have been 
accounted for. This should be compared with 
the excellent performance of similar engines 





* Design engineer, aviation gas turbine division, 
Westinghouse lectric Corporation, South Philadelphia, 
> 

a. 


+ Manager, new products division, Westinghouse Elec- 
tric Corporation, Pittsburgh, Pa. 


on the basis of shaft horsepower output in 
Fig. 3. 

Large reductions have been made in propeller 
losses in recent years, and also in nacelle and 
cooling drags, which may be attributed prin- 
cipally to nacelle design improvements and the 
use of engine cooling fans on radial engines. It 
is reasonable to suppose that further reductions 
will be made in the future, particularly for 
specialised applications, such as high altitude, 
high-speed flight. Until such improvements 
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are made, high-speed operations will be limited 
by power plant rather than airframe whenever 
reciprocating engines are used. 


JET PROPULSION OF AIRCRAFT 

The axial flow jet engine of Fig. 4 ante is a 
slender package capable of delivering almost 
constant thrust at all speeds from take-off to 
dive maximum. Throughout this speed range, 
fuel is burned at practically a constant pounds 
per hour rate, and changes in speed have but 
little effect on thrust or fuel consumption. 
Further, the jet propulsive efficiency is approxi- 
mately proportional to speed, as shown in 
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FIG. 12—PERFORMANCE CHARACTERISTICS 


Fig. 5 ante. These factors will lead to the use 
of jet engines in high-speed aircraft. At low 
air speeds, fuel consumption rates are exhor- 
bitant when compared with propeller-driven 
aircraft. 

To offset the disadvantage of low efficiency 
at low speeds, the jet engine delivers a lot of 
power for very low installed power plant weight 
in its proper flight speed range ; cycle efficiency, 
while not good, is fair, which means low fuel 
cost per thrust horsepower at very high speeds, 





and the engine’s diameter is small enough to 


permit buried installations in the wings of 
any but the smallest aeroplanes. 

Apart from booster applications in aircraft 
that are underpowered with reciprocating 
engines, jet engines should not be installed in 
any but the cleanest of low drag aeroplanes. 
The most suitable applications for jet propul- 
sion appear to lie in speed ranges where com- 
pressibility effects are the principal unknowns ; 
supersonic problems are fairly well known from 
ballistics and low speed flight has been well 
explored, leaving the natural flight speed range 
of the jet engine a large blank. It is probable 
that jet propulsion will serve as the tool and 
incentive to fill this gap in our knowledge. 

To project our present designs somewhat into 
the future and estimate possible trends, Fig. 12 
has been prepared. The solid curves represent 
the power required and power available charac- 
teristics of an extremely fast high-altitude single- 
seater of current reciprocating engine design. 
The dotted curves are for a jet propelled aero- 
plane of equal gross weight and wing area, but 
in which it is assumed that the drag has been 
reduced by one-half through refinements made 
possible by the use of the jet engine instead of 
the reciprocating engine. The maximum speed 
at 20,000ft. altitude increases from 460 m.p.h. 
for the conventional aeroplane to approxi- 
mately 600 m.p:h. for the jet fighter, assuming 
that compressibility effects are absent, but the 
speed increase does not bring with it a better 
cruising radius, even when proper allowance is 
made for the larger fuel tanks that are permitted 
by the lighter weight jet engine. The lowest 
fuel rate in pounds per mile at this altitude for 
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FiG. 13—COMPARISON OF FIGHTER AIRCRAFT 


the jet aeroplane is almost double that of the 
conventional aircraft. 

By increasing the flight altitude of the very 
low drag jet aeroplane of Fig. 12 to 30,000ft., 
the maximum speed may decrease slightly due 
to compressibility effects, but the best cruising 
speed is increased by about 50 m.p.h. with a 
fuel consumption per mile about 40 per cent. 
greater than the conventional aeroplane. The 
conventional aircraft with a high maximum 
speed is able to throttle back to a 270 m.p.h. 
cruise for maximum range. The jet aeroplane 
will have to fly at over 500 m.p.h. for maximum 
range, and high speed always means very large 
power . xpenditures—a point often overlooked 
by rocket and jet enthusiasts. However, this 
jet aeroplane would fly the same course in half 
the time that the conventional aircraft would 
take, and could therefore afford a reduction in 
range for interceptor seryice and related 
missions. The above estimates are based upon 
the rather optimistic assumption of a jet aero- 
plane with only one-half of the drag of the aero- 
plane with a conventional power plant instal- 
lation. 

Fig. 13 is a bar chart comparing the relative 
merits of a jet fighter and a conventional 
fighter with regard to take-off run, rate of 
climb, and extreme range. The jet-propelled 
aircraft is superior to the conventional power 
plant job in all particulars except take-off, 








climb, and range. By using a jet engine of 
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50 to 70 per cent. greater thrust than in this 
example, the take-off run would be reduced 
to about the same as the conventional fighter, 
the climb and ceiling would be greatly increased, 
and the cruising speed and maximum speed 
would be increased slightly, all at the expense 
of a heavier power plant and a further serious 
reduction in range. 

These comparisons are also true for large 
aircraft, such as transports and bombers, 
although in the case of the bomber particularly, 
it is even more difficult to achieve really large 
reductions in drag because of the constant large 
increments of drag due to armament and naviga- 
tional devices. Substantial reductions in drag 
can be effected, but not enough to result in jet 
v. piston engine fuel rates of the order indicated 
in Fig. 12. 


THE Gas TURBINE PROPELLER AEROPLANE 
The gas turbine geared to a propeller, shown 


in Fig. 7 ante, with typical fuel consumption 
rates shown in Fig. 8, has the advantages of the 
jet engine with respect to drag reduction and 
ease of installation, while at the same time 
retaining the high propulsive efficiency of the 
propeller at low speeds. The present limit of 
usefulness of the geared propeller turbine at 
high flight speeds is set by the characteristics 
of available propellers which lose out quite 
rapidly in efficiency above 500 m.p.h. Research 
on propellers is necessary for several reasons, 
however, and propeller manufacturers are hope- 
ful that the good efficiency range can be 
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extended to considerably higher speeds. Some- 
thing must also be done to reduce the necessity 
for large spindle diameters on present propellers 
in order to take full advantage of the small- 
diameter gas turbine, and some weight reduc- 
tions may be possible, due to the absence of 
torsional vibration in the turbine propeller 
shaft. Estimates of possible propeller weight 
reductions vary from zero to 25 per cent. from 
present weights. There has been considerable 
speculation and calculation of the advantages 
and disadvantages of shrouded propellers, but 
at the speeds now contemplated the extra 
complication does not yet appear profitable. 
The principal and immediate advantage of 
the geared propeller gas turbine is a large 
reduction in aeroplane drag. Fig. 14 shows two 
large aeroplanes, one with conventional engines 
installed and the other as it would be with 
turbines. The contrast is striking, both in 
appearance and drag. Overall power plant 
performance for the gas turbine, with geared 
propeller, is shown in Figs. 15 and 16, which 
should be contrasted with Figs. 10 and 11 for 
the piston engine power plant. It is interesting 
to note that the pure thrust power obtained 
from the turbine exhaust is large enough to 
offset approximately engine nacelle drag and 
ordinary propeller losses under normal flight 
conditions. Therefore as an approximation, 
the shaft power output of a geared turbine of 
this type is roughly equivalent to its net thrust 
horsepower as a complete power plant under 
flight conditions. Fig. 16 should be compared 
with Fig. 11 for a direct comparison of total 
power plant losses of conventional engine power 


fuel rate for the complete reciprocating engine 
power plant has been replotted on Fig. 16 also 
for comparison with the fuel rate for the turbine 
power plant under usual flight conditions. 

It is possible to make a choice of the division 
of power outputs of a turbine propeller unit 
between jet exhaust thrust and the propeller 
shaft. For example, for a very high-speed 
aeroplane that must still have a good take-off 
characteristic, 50 per cent. of the power might 
be used in jet thrust and the remainder in the 
propeller. For ordinary applications, however, 
between 20 and 25 per-cent. of the available 
energy should remain in the exhaust jet, the 
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turbine shaft recovering the remainder. Thus, 
for the example chosen here, most of the energy 
is absorbed by the propeller with excellent 
overall power plant performance at low flight 
speeds, and with fuel economy at high power 
levels that is quite superior to the conventional 
power plant. 

This type of power plant is equally adaptable 
to fighters or large aeroplanes. No improve- 
ment in fuel efficiency with increasing air speed 
and power results in somewhat higher cruising 
speeds than for aircraft with reciprocating 
engine power plants. The decrease in available 
power at higher altitudes makes it necessary 
to install gas turbine power plants that may 
have considerably more power at sea level and 
for low altitude climb than is now considered 
normal in aeroplane design. This is an advan- 
tage rather than a disadvantage, however ; a 
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FIG. 16—-TURBINE-PROPELLER CHARACTERISTICS 


propeller able to absorb the turbine’s shaft 
output at 20,000ft. or 30,000ft. can efficiently 
handle the greatly increased output of the same 
turbine at sea level, due to the denser air at 
low altitudes. Thus a turbine power plant with 
a rating equal to that of a supercharged con- 
ventional engine at 20,000ft. altitude might 
have a take-off thrust at sea level 60 per cent. 
in excess of the thrust of the conventional 
engine. A much shorter take-off run than 
normal is therefore possible, and rate of climb 
is greatly superior to the conventional aircraft. 
The field of usefulness of the gas turbine 
with propeller then extends to all aircraft 





1000-2000 H.P., and designed for all speeds 
up to and in excess of 500 m.p.h. 

The total thrust horsepower requirements of 
a typical large (four-engine) aeroplane at 
20,000ft. altitude are shown in Fig. 17. Curve A 
is for the aeroplane with reciprocating engines 
and includes all power plant drag losses, but 
does not include propeller efficiency. Curve B 
is for the same aeroplane, but with gas turbine 
engines geared to propellers (see Fig. 14), 
Curve C is for a jet-propelled aircraft similar in 
appearance to the turbine-propelled aeroplane, 
but without the propellers. The gross weight 
in each instance is assumed to be 120,000 Ib. 
and power plant plus fuel weights are held 
constant. 

The conventional engine installation is four 
engines supercharged to 2000 H.P. each at 
20,000ft. In the jet-propelled version, four 
6000 lb. static thrust engines are used. This 
will give 24,000 lb. take-off thrust, approxi- 
mately equal to the take-off thrust of the 
veroplane with reciprocating engines. Once 
in flight, two of the jet engines will be shut off 
for cruising under 25,000ft. altitude, and the 
other two will be used for propulsion. In the 
gas turbine geared propeller version, four 
engines capable of delivering 2000 8.H.P. each 
at 20,000ft. are used. At take-off these engines 
will deliver 3200 H.P. each. A _ propeller 
designed to absorb 2000 H.P. in the low-density 
air at 20,000ft. altitude can handle 3800 H.P, 
at sea level with the same level of propulsive 
efficiency. Power availability curves for these 
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Fic. 17—H.P. REQUIREMENTS OF LARGE 
AIRCRAFT 


power plants are also shown on Fig. 17. Power 
availability is shown for flight with either two 
or four-jet engines in use. 

Thus at take-off the three versions appear in 
Table I as follows :— 


Taste I.—Take-off Conditions 








Installed 
Gross power Fuel | Take-off 
weight, plant weight, | thrust, 
b weight, >. Ib. 
Ib. 
Conventional . 120,000} 20,800 | 40,000 ; 28,000 
Turbine propeller} 120,000] 15,200 | 45,600 | 44,000 
Jet propelled 120,000 8,000 | 52,800 | 24,000 

















Cruising conditions are shown in Table II, 
and, as mentioned before, jet cruising is on four 
engines at 35,000ft. and on two engines only at 
20,000ft. Fuel consumption with four jet 
engines operating is prohibitive for any opera- 
tions other than at take-off or very high alti- 
tudes. Cruising with four gas turbine pro- 
pellers in use is tabulated, and also with two 
turbine propellers in use and two feathered. 
A suitable drag allowance has been made for 
the feathered propellers. 

The sensitivity of the gas turbine propeller 
to partial load operation is seen in Table II. 
An 18 per cent. increase in range is obtained by 
operating two engines close to full load and 
maximum efficiency rather than operating four 
engines at less than half load. This is a funda- 
mental difference that exists between turbines 
and reciprocating engines, and it makes neces- 
sary a careful selection of turbine ratings for 








plants and geared turbines with propellers. The 
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is to be gained. The same conditions are true 
of jet propulsion engines, and it is profitable 
to operate close to 80 per cent. of full rating of 
the turbine, either by shutting down excess 
power units or going to a sufficiently high 
altitude to decrease the maximum rated output 
to a value near the required flight power. In 
the case of jet propulsion, since high speed and 


TABLE 11,—Cruise Conditions 


(20,000ft. altitude) 














Best Miles 
cruising per Extreme 
speed, Ib. range, 
m.p.h. fuel. miles. 
Conventional ... ... 250 0-120 4800 
Turbine propeller - 
Four engines... ... «.. 300 0-125 5700 
Two engines ... ... ...) 280 0-145 6600 
Jet propelled- 
Twoengines ... ...  «:.- 350 0-050 2650 
Four engines, 35,000ft. 
altitude nekcgabe 460 0-066 3500 





high propulsive efficiency go together, very high 
altitude operation is essential to maximum 
flight economy. 

The general characteristics of the three aero- 
planes described in Tables I and II are com- 
pared by the bar charts of Fig. 18. It is inter- 
esting to note that the gas turbine propeller 
aeroplane is superior to the conventional air- 
craft on every count with the exception of 
altitude ceiling, where they are about equal 
if the reciprocating engines are turbo-super- 
charged. Since turbine propeller fuel economy 
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FiG. 18—COMPARISON OF AIRCRAFT 
CHARACTERISTICS 


and installed power plant weights are both 
superior to those of the conventional engine, 
the long-range and short-range load-carrying 
abilities of the turbine propeller aircraft are 
superior to the conventional one. On the other 
hand, the jet-propelled aircraft has a very light 
power plant installation, and can get off the 
ground for very short flights with about 5 tons 
more payload than the conventional aircraft, 
and about 3 tons more than the turbine pro- 
peller version. However, jet propulsion requires 
so much more fuel than other types of power 
plant, that at about 2000 miles extreme range 
the jet aeroplane loses out to the reciprocating 
engine, and is far behind the geared turbine in 
payload-carrying ability. 

As was found in the case of the jet-propelled 
fighter, the jet bomber or cargo aeroplane must 
be limited in use to relatively short range, very 
high speed, high altitude operations which can 
stand the expense of high fuel costs, until we 
have learned more about the aerodynamics, of 
flight at speeds over 500 m.p.h. The gas 
turbine with a geared propeller, however, has 
immediate applications in all classes of service 
where requirements are much above 1000 H.P. 
at usual flight altitudes, and should be ready 
for use when aircraft designs require 10,000 H.P. 
or more in a single power plant unit. 


South African Engineering 
Notes 
(By our South African Correspondent) 


Pressing Needs of Irrigation 


The Union House of Assembly had 
before it towards the end of May and beginning 
of June the Irrigation Vote, which enabled 
Senator Conroy, Minister of Lands and Irriga- 
tion, to give some interesting information about 
the Government’s big irrigation projects. The 
biggest of these projects and the biggest scheme 
ever contemplated in South Africa is the tenta- 
tive plan to take water from the Orange River 
at Bethulie and then down the Fish River 
Valley into Sundays River Valley. From 
Bethulie to Brak River will require a 49-mile 
tunnel, and the preliminary estimate for the 
whole scheme is £8,000,000. The Minister also 
announced that he would shortly be visiting the 
Kalahari, in company with his experts, to see 
if it was possible to bring water to the great 
rivers of the Kalihari. 

The Minister’s statement on the biggest of his 
irrigation projects came mainly in response to 
speeches from the members from the Eastern 
Province, who emphasised that the existing 
irrigation schemes serving the Sundays River 
Valley and Fish River Valley were fast silting 
up. Mr. Johnson, the member for Port 
Elizabeth North, for instance, quoted an opinion 
that the Sundays River was doomed unless 
something was done. 


Big Whaling Ship for Cape Town 


The biggest venture into shipping ever 
undertaken by a South African firm is being 
planned by the Cape Town fishing and whaling 
tirm, Irvin and Johnson (S.A.), Ltd. The com- 
pany intends to order, as soon as negotiations 
can be completed, a 30,000-ton whaling factory 
ship, costing £1,500,000, and a number of up-to- 
date whale catchers for delivery in time for the 
1947-48 Antarctic season. The factory ship 
will replace the 13,000-ton ‘“ Tafelberg,” 
the biggest ship to fly the Union flag and 
lost to the company early in the war. The new 
vessel will be half as big again as the largest 
ship yet built for whaling and will be among the 
dozen largest merchant ships in commission. 
She will be approximately 700ft. long, 60ft. in 
beam, and 47ft. in depth, with a draught of 
37ft. Her gross tonnage will be about 30,000 
tons and her carrying capacity about the same. 
The ‘‘ Tafelberg’s”’ carrying capacity was 
21,000 tons. The “‘ Tafelberg”’ cost £300,000 
when she was built in 1930. Instead of engaging 
only in extracting oil from whales, as the 
‘* Tafelberg’”’ and practically all other factory 
ships do, the new ship will make use of every 
part of the whale by manufacturing by-products, 
including guano, bonemeal, and vitamin oils. 
She will be equipped with the most up-to-date 
processing and oil extracting machinery avail- 
able. This will account for a substantial share 
of the cost. She is expected to pioneer new 
methods of operation. The possibility of pro- 
viding her with aircraft to be used in spotting 
whales is under consideration. Because of the 
decision to manufacture by-products on board, 
she will require a much larger crew than the 
‘* Tafelberg ’’ had, and probably at least 500 
men, against under 300 in the “ Tafelberg.”’ 
South Africans will be employed. The ship 
will be registered in Cape Town and will prob- 
ably take the name of “ Tafelberg.’’ She will 
be of the same general design, with engines and 
twin funnels aft and a slipway in her stern. Her 
lines will be finer than her predecessor’s, and 
she will have a speed of 14 knots, or about 
3 knots higher than the first “‘ Tafelberg.”” The 
new ship may be motor driven instead of steam 
driven, as the earlier ship was. It is planned to 
operate her with a fleet of eight or nine fast 
catchers. 


Vitamin Oils Industry 


The discovery of large shoals of 
pilchards off the west coast of South Africa may 








lead to the development of an important 
secondary industry in the Union, aimed at 
obtaining from these fish much-needed vitamin 
oils and rich protein foods for animal feeding. 
Plans are being made to exploit this valuable 
asset, following the example of America, where 
for many years the pilchard fields have been one 
of the most flourishing branches of the American 
fishing industry. Surveys have shown that the 
South African pilchard fields are as extensive 
as the American ones, and the pilchards run 
for at least twice as long each season. 








American Concrete Floating 
Dry Docks 


Among the many developments in 
marine and naval engineering incident to the 
war are the floating dry docks of concrete for, 
the United States Navy built in different sizes 
and mainly by contractors whose normal line 
of work was the construction of bridges, sewers, 
and other public and private works of import- 
ance. The largest of these concrete docks are 
390ft. long and have a lifting capacity of 2800 
long tons. Some of them have been towed 
across the Pacific Ocean to distant naval bases 
and have proved entirely satisfactory. The 
hull is of uniform section, divided into twelve 
compartments by one longitudinal bulkhead 
and five transverse bulkheads. Main frames, 
at 6ft. spacing, are 8in. thick and bulkheads 
at 6ft. spacing, are 8in. thick and 30in. deep. 
Deck and sides are 5jin. thick and bulkheads 
6in. thick. From the fiat bottom to the tops 
of the wing walls the height is 40ft., of which 
the cellular bottom is 14ft. deep, while the wing 
walls have superimposed compartments of 
about the same height. These wings are 1Uft. 
wide on top and 14ft. at the level of the main 
deck. The clear interior height is 26ft. and the 
inside width 57ft. at the main deck and 65ft. 
attop. The total overall width, over the vertical 
sides, is 84ft. Along the top of each wing 
travels a gantry of 9ft. gauge, surmounted by 
a revolving jib crane, having a working radius 
of 42ft., with hoisting capacity of 5 tons. The 
compartments in the side walls are utilised for 
quarters, machinery, workshops, and storage. 
Ready-mix concrete was used, weighing 150 Ib. 
per cubic foot, and showing a strength of 
4000 Ib. and 5300 Ib. at seven and twenty-eight 
days respectively. Reinforcing steel was cut 
and bent to shape and to a large extent was pre- 
assembled into groups that were handled and 
placed as units. Forms consisted of plywood 
sheets on timber framing. At bow and stern 
the hull and main deck extend beyond the side 
walls. 








Iron AND STEEL ConTROL CHANGES.—The 
following changes in the organisation of Iron and 
Steel Control arrangements indicate progress 
in the changeover from war to _ peacetime 
working. As from July 31st, the liaison offices of 
the Iron and Steel Control at 3, Exchange Place, 
Middlesbrough, 15, Ranmore Park Road, Shef- 
field, 10, 116, Blythswood Street, Glasgow, C.2, 
and 163-265, Hagley Road, Edgbaston, Birming- 
ham, 16, will cease to operate. After that date 
all matters hitherto dealt with by the liaison officers 
should be referred to the appropriate Director at 
the headquarters of the Iron and Steel Control, 
Ashorn Hill, near Leamington Spa, Warwickshire. 
The Sheffield offices of the Spring and Scrap Sections 
of the Control, and of Iron and Steel Disposals, Ltd., 
and the Alloy and Special Steel Sub-Control will 
continue to operate from 15, Ranmore Park Road 
for the time being. Iron and Steel Disposals, Ltd., 
and the Scrap Section of the Control at Middles- 
brough will continue to operate from Midland Bank 
Chambers, Middlesbrough. The Scottish office of 
Iron and Steel Disposals, Ltd., will continue to 
operate from 116, Blythswood Street, Glasgow. C.2. 
The Drop Forging Sub-Control and the Midland 
area offices of the Iron and Steel Control Scrap 
Department, Iron and Steel Disposals, Ltd., and 
British Iron and Steel Corporation (Scrap), Ltd., 
will continue to operate from 263, Hagley Road, 








Edgbaston, Birmingham, 16. 
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INDUSTRY AND THE NEW 
GOVERNMENT 

TE overwhelming victory of the Labour 
or Socialist party in the recent election has 
come upon the country with such suddenness 
and with such unexpectedness that industry 
has not yet had time to reveal its reactions. 
But it cannot be doubted that the majority 
of businesses in the country, and particu- 
larly those which are called “big,” are 
brooding with no little anxiety upon the 
legislation that the new régime may intro- 
duce. The victory is the victory of the work- 
ing people, whose representatives in the new 
Parliament will be expected to foster the 
animosity to capitalism that is amongst the 
strongest planks in the platform of Labour. 
That fact alone is sufficient ‘to give anxiety 
te old-established firms founded on the faith 
of centuries that the wise use of capital was 


by personal thrift, enterprise, and hard work 
increased the size of his business, was worthy 
of honour. 

Amongst all the industries of this country, 
engineering and the industries allied to it 
occupy such a prominent place, and by 
general admission are of such transcendent 
importance, that the changes likely to be 
brought about in them under a Socialist 
Government must give the gravest anxiety, 
not only to those actually engaged in 
them, but to the observer who watches 
the effects of industrial legislation upon 
the course of human affairs. Yet it would 
be grossly unfair to the triumphant party 
to predict that it will make nothing 
but disastrous mistakes and bring industry 
to the verge of ruin. The new House 
of Commons—Government and Opposition— 
may prove to be as wise when it comes down 
to the hard facts as any that have preceded 
it. That remains to be seen. Of one thing 
at least we may be sure, that much of the 
wild talk that passed well enough on the 
election platform will look very different 
when it is up against the logic of things and 
the critics of both sides of the House. It 
has been suggested with some plausibility 
that a great many of those who voted Labour 
were moved to do so because they held the 
old Government—the Coalition, be it remem- 
bered—to be responsible for the projection 
into months of peace of the troubles, limita- 
tions, and irritations of the years of war. They 
expect the new Government to get rid at 
once of queues, to build houses for all, to 
improve travel, increase points and reduce 
covpons, and, in general, to restore at once 
the amenities of peace. It is safe to predict 
that they are doomed to disappointment ; 
not even a Socialist Government can achieve 
the impossible. Those are things that will 
cure themselves in time and are not likely to 
improve more rapidly under one party than 
under another. Another matter which no 
doubt influenced the election in great degree 
is the incidence of income tax upon a class of 
the community that is not habituated to it. 
Whether the new Government will find 
means of obtaining the vast sums needed for 
the realisation of great social schemes with- 
out taxation of the lower grades of income 
may be doubted. Of far, far greater 
moment industrially is the nature of the 
steps that the Government will take in 
fulfilment of its policy of nationalisation 
of all means of public transport, the rail- 
ways heading the list; the nationalisa- 
tion of all public services, such as gas, 
water, and electricity supply ; the nationalisa- 
tion of the iron and steel industries; and, 
last, but not least, the nationalisation of the 
coal mines. This is a vast programme ; so 
vast, indeed, that its complete aceom- 


years would be improbable. 


Government desires to do something rapidly | familiar. 
to satisfy the anti-capitalists, it would appear|fear of ‘the consequences 
to be not impossible 'that it will suspend the | wills. 
idea of complete nationalisation, and be|the world he may claim, but, it is to 
content with some such modified form, such|be feared, does not always gain, his due 
as that of the London Passenger Transport|reward. But if he chooses fantastically to 
Board. But ‘how such a scheme eould be] state that the moon is made of cheese and 
worked out for such a diversified industry as, | invents “for fun 
say, that of iron and steel it would be inter-| to carve it, he suffers no material loss by the 
esting to see. If the coal mines are nationa-|ereation of such nonsense. 
lised, and it is suggested that they will be the | the unfamiliar are something that the manu- 


peculiar to them. It will not be done for 
economic reasons, however much they may 
be paraded, but primarily because there is 
no other way of satisfying the miners, who 
have practically declared their refusal to 
work for private colliery owners. 

Amongst all other problems that face the 
new Government, none is greater than those 
connected with the management of labour, 
The foundation of Socialism is obedience to 
authority. Discipline is absolutely essential. 
Men must give up their freewill in obedience 
to the dictation of the State for the general 
welfare. The Fascist Powers carried this 
doctrine to its logical conclusion; they 
dissolved all trade unions and similar organi- 
sations. It is very unlikely that a British 
Socialist Government will attempt anything 
of the kind, for it is certain the temper of the 
workers and the country as a whole would be 
opposed to so drastie a step. But it is, never- 
theless, clear that the independence enjoyed 
by the trade unions and the forbearanceshown 
to the members who defy their executive, is 
not compatible with complete Socialism. 
Since nationalisation of industries can achieve 
no economic results better than those 
achieved by capitalism unless it can ensure 
the greater contentment and willingness of 
the working people, it will be of the greatest 
interest to observe the methods advanced 
to maintain discipline without antagonising 
the workers themselves. 


The Hazard of the Unfamiliar 
PROVERBIALLY, familiarity breeds con- 
tempt. But, like the majority of proverbs, 
the statement contains part only of the truth. 
Familiarity breeds also affection, and it can 
cause a blindness towards faults. Often the 
engine, old in service, gains a spurious reputa- 
tion for reliability, despite its defects, because 
its failings are so well understood. Its 
symptoms of distress become so familiar 
and the remedies to be applied are so well 
recognised, that it is not realised how much 
attention it, in truth, demands. So, too, 
with organisations and with human beings 
themselves. “‘ Better the devil we know,” 
we cry, “‘than the devil we don’t!” To 
change is to hazard the known merits and the 
well-understood defects of the old against the 
possible, but debatable, ‘benefits of the new 
and its unfamiliar characteristics and troubles. 
The less venturesome, those who desire 
security and those with much at stake, 
oppose resistance. “‘ What,” they ask with 
Carlisle, “is all knowledge but recorded 
experience ?”’ Knowledge of promised bene- 
fits and experience of defects cannot be 
gained without a trial. But to make the trial 
is hazardous. Let someone else try first ! 
But, fortunately for man, who is by nature 
more cautious than daring—as ‘the many 


plishment within even the next ten or fifteen | static civilisations of the past go to prove— 
If, then, the} hazard.is not indissolubly related to the un- 
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One sinks capital in the development of a 
new device that may or may not gain the 
approval of the market. The other stakes 
his reputation and often the whole future 
of his concerns upon the success of the 
machine in meeting his requirements. 
Primarily, the world in its advances, political 
and material, depends upon the creative 
ability of its dreamers and inventors. But 
their qualities would be of no avail without 
the courage of politicians and agitators, 
manufacturers and purchasers, who stake 
their reputations and their wealth upon the 
success of new ventures, driven to do so, 
despite their native caution, by the competi- 
tion of their fellews. For, in this our new 
industrial civilisation of the west, trammelJed 
only by class distinctions, not by rigid 
barriers of caste and creed, it is open for 
anyone, given the necessary energy, ability, 
and courage, to aspire to the capture of 
political or industrial power. The price to 
be paid, a price fruitful in benefits to the 
community at large, is eternal watchfulness 
for new outlets, constant audacity in challeng- 
ing the unfamiliar, and continual develop- 
ment of known devices so that the competi- 
tion of others may be met on equal terms. 

Under the influence of competition it is 
now hoped that the regimentation of tbe 
“dreamers ” into organisations for develop- 
ment and research may reduce the hazards 
inseparable from the use of the unfamiliar 
by the accumulation on the laboratory scale 
of knowledge and experience that can be 
applied industrially. It is further suggested 
that this trend, amongst others, favours 
the survival of large units rather than 
small, because it is held that the richer 
and more powerful concern can _ better 
afford the expense of research than the 
poorer and weaker. But “ nothing venture, 
nothing win ”’ is an adage, the force of which 
is more keenly felt by the individual 
of limited means and unlimited ambition 
than by great concerns with much to lose 
and relatively not a great deal to gain from a 
venture far into the unfamiliar. Thus the 
more vigorous in mind may, not without 
justification from past experience, fear that in 
the greater organisation there would be only 
the less scope for their individuality, initia- 
tive, and resource in devising or making the 
new rather than merely developing the old. 
The individualist cannot give of his best 
when too much disciplined by an organisa- 
tion. Our new Government in its schemes 
for the closer control of industry and the 
nationalisation of certain of its sections 
undoubtedly has the benefit of the country 
at heart. But let it beware lest in a passion 
for orderliness it deprives the more vigorous 
dreamers, makers and users of those rewards 
for their imagination, initiative, and courage, 
without which they may consider the hazard 
of the unfamiliar not worth challenging. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
FOUNDRY PROBLEMS 


Sirn,—I was much interested to read the 
leading article in your publication of July 6th 
on the subject of ‘‘ Foundry Problems.” All 
the publicity that can be given te this very 
important matter is excellent, but I think that 








you had not quite all the latest information at 
your disposal. 

Before the war, the output from the foundry 
industry was in the neighbourhood of 3,000,000 
tons, probably slightly less. Owing to the 
curtailment of civilian supplies the total pro- 
duction during the war years has been approxi- 
mately 2,300,000 tons. This has meant a 
reduction of about half a million tons in the 
total, but the demand for high-grade castings 
has been very much greater than before the war. 

Very considerable advances in the technical 
control of foundries have been made, ably 
assisted by the British Cast Iron Research 
Association and technical committees of the 
Institute of British Foundrymen. In fact, I 
would go so far as to say that the quality of 
high-grade castings has improved enormously. 

Undoubtedly you are correct in saying that 
there has been a very small intake of new 
recruits into the foundry industry generally 
and conditions of work, and earnings probably 
have a good deal to do with this. These matters 
have been very much in front of members of 
the industry for a considerable time, and during 
the war the Council of Ironfoundry Associations 
has come into being with the object of dealing 
on a broad basis with these problems and all 
others connected with the industry. Active 
committees are already working to improve the 
present position. There has also been co-opera- 
tion between the Council of Ironfoundry Asso- 
ciations and the Engineering and Allied 
Employers’ Federation, a number of whose 
members have ironfoundries in their works, but 
are not directly connected with the foundry 
associations. 

It is hoped that the work of these com- 
mittees, in conjunction with the assistance of 
the Ministry of Labour, will go a long way 
towards remedying the situation. 

The iron industry has recently been con- 
solidated under one head by the formation of 
the Joint Iron Council, representing the C.F.A. 
(mentioned above) and the Council of Iron 
Producers. This latter body represents 100 per 
cent. of the blast-furnaces who produce pig iron 
for foundries. 

FITZHERBERT WRIGHT, 
Chairman, Council of Ironfoundry 
Associations, 
Vice-President, Joint Iron Council. 
London, July 25th. 





WHOSE FAULT ? 


Str,—I have read with interest the above 
article, which appeared in your issue of June 
29th, and subsequent correspondence by readers 
who appear to have justified grievances. 

Your correspondent, Mr. J. Williams, refers 
to men in the age group 35-40, where there must 
be many intelligent men possessed of a good 
deal of common sense, who are not too old or 
set in their ways to change the blind-alley 
oecupations into which circumstances have 
forced them. Many of these men are ambitious 
draughtsmen and engineers ‘who have been 
prevented by the E.W.QO. from taking up posi- 
tions as assistant works managers or plant 
engineers during the war years, when they were 
in their early thirties, and should have been 
reaping the reward for their studies by securing 
a managerial position. How, then, will the 
position improve under the Control of Engage- 
ment Order, 1945. Apparently the Man Power 
Board decide without ever consulting an 
employee whether or not he should remain in 
his present employment, even though he may be 
ambitious and capable of holding an executive 
position. So much has been said during the war 
years about shortage of the managerial type of 
engineer, and employers have been urged to 
upgrade their staff into such positions to meet 
the demand, and yet qualified men have been 


kept working on menial tasks which in pre-war 
days a junior of 21 years of age would have been 
doing. 

It appears useless to waste time, paper, and 
stamps making applications for positions when 
the various appointments officers contact one 
another and decide that certain individuals 
must remain in their present employment, 
without ever communicating with the applicant 
and so give him the right of appeal if necessary. 

Being frozen in one’s job is not a healthy 
state of affairs and tends to exploitation by 
employers. 

What is most galling is that under the Control 
of Engagement Order, 1945, managerial staff 
are excepted, but those seeking to elevate from 
the drawing-office to this category remain 
frozen. 

How, then, will the shortage of engineers be 
overcome if this order remains in force ? 

If we are to succeed in the post-war world, 
our whole economic structure must be re- 
modelled and a fair, healthy competition made 
available for positions in the engineering 
industry. 

E. A. Goopa. 

Ipswich, July 29th. 








British Highway Reform 





A Memoranpvum which has been recently 
issued by the Standing Joint Committee of the 
Royal Automobile Club, the Automobile Asso- 
ciation, and the Royal Scottish Automobile 
Club, urges the case for a drastic reform of the 
present administration of British roads. The 
history of road administration in this country 
between the two wars is, the memorandum 
states, a chronicle of neglect and lack of vision, 
for which a high price has had to be paid in 
toll of life, owing to the inadequacy and 
dangerous unsuitability of many of our roads 
for modern traffic requirements. The losses 
of man-hours, and the cost to industry, to trade, 
and to the community caused by our inefficient 
road system are incalculably great. Figures 
are given showing that the number of cars and 
motor-cycles using British roads rose from 
845,000 in 1921 to 3,084,000 in 1938, whilst 
the amount derived from motor taxation 
increased in the same period from £10,205,000 
to £70,049,000. With the greatly increased 
traffic demand and money available to carry out 
the work, the total road mileage in Great 
Britain, including residential streets, increased 
only from 177,321 miles to 179,630 miles from 
1924 to 1938. It is beyond question, the 
memorandum says, that the Roads Department 
of the Ministry of War Transport, however 
willing, subservient as it is to detail Treasury 
control, has not the means or power to accom- 
plish a work which is so vital and essential to 
national development. By diverting the pro- 
ceeds of motor taxation to general revenue and 
only allocating a small fraction of it to new road 
construction, the construction of roads and their 
development has been curtailed and real expan- 
sion of our highway system prevented. The 
Standing Joint Committee recommends that a 
Board of Highway Commissioners be appointed 
by the Minister of Transport, which should be 
eomposed of persons of high executive experi- 
ence, with a wide knowledge of reads and road 
transport. It should be an independent body 
with executive and financial powers, under the 
authority of Parliament, similar to the British 
Broadeasting Corporation or the Electricity 
Commissioners. It should have authority and 
financial resources to ensure the development of 
the whole highway system of England and be 
able to make financial grants to highway 
authorities for that purpose. The memorandum 
also recommends that a Board of Scientifie 
Research into the safe and efficient movement 
of all road users, which would act as an advisory 
body to the Commissioners, although being 
financially independent of them, should be 





set up. 
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Steel Institute 


No. IlI—(Continued from page 66, July 27th) 


Basic STEEL 


N Thursday, July 12th, the chair was 
taken by Dr. C. H. Desch, F.R.S., when 
the following three papers were discussed 
jointly. The official synopses are reprinted. 
“The Constitution of Basic Steel Furnace 
Slags,” by J. R. Rait and H. J. Goldschmidt. 


Systems of phase assemblages were deduced 
from the available phase-diagram data for basic 
electric reducing and oxidising slags and basic 
open-hearth slags. Accordingly, the constitutions 
of these slags were calculated and compared with the 
constitutions determined by the X-ray powder 
method. The agreement between the theoretical 
and observed results indicates that the systems of 
phase assemblages are essentially correct. Further 
confirmation was obtained by correlating the con- 
stitutions of a number of basic open-hearth slags, 
as observed by Mason (Journal of the Iron and 
Steel Institute, 1944, No. II, page 69P) with the 
theoretical results deduced from his analysis. The 
slags are classified according to their constitutions, 
the chief characteristics discussed and the various 
phases described. 

The occurrence of merwinite as the main phase in 
certain basic electric reducing slags and the mode 
of occurrence of fluorine and TiO, was also estab- 
lished. An X-ray method for the quantitative esti- 
mation of the amounts of phases was developed for 
reducing slags. 

In electric oxidising slags the (Fe, Mn, Mg) O solid 
solution, whose composition and amount varies 
from slag to slag, is a major phase. The lattice 
parameters of the RO phases were measured and 
correlated with their compositions, and the change 
of spacing during the oxidising stage was observed. 
An interesting feature is the appearance of a high- 
temperature form of 2 CaO . SiO,, as distinct from 
the £ form (denoted a’.2CaO.SiO,), and of 
merwinite liable to contain manganese-mirwinite in 
solution. 

Basic open-hearth finishing slags from a number 
of steelworks were examined and their constitutions 
established. The chief phosphate phase is nagel- 
schmidtite or fluorapatite, depending on whether 
fluorspar had been added or not. The solid solu- 
tion (Fe, Mn, Mg) O occurs in all the slags, and, 
in the more basic slags, co-exists with free (Ca, Mn) O. 
The co-existence of these two RO phases established 
by the X-ray method is believed to be a new dis- 
covery of considerable practical importance. The 
amount of the (Ca, Mn) O phase decreases with 
decreasing basicity until a limiting value is reached 
at which all the lime is in combination and only 
one RO phase (Fe, Mn, Mg) O remains. A practical 
X-ray method of slag control based upon the esti- 
mation of these two RO phases is proposed. 


“ The Phosphorus Reaction in Basic Open- 
Hearth Practice,”’ by Y. K. Zea. 


The practical applications of the equations for 
calculating the phosphorus content of the metal on 
the basis of the slag composition and the bath 
temperature, established by four investigators, are 
examined in relation to new temperature data and 
slag metal analyses obtained from fifteen casts of 
basic open-hearth steel. It is found that Schenck 
and Riess’s method gives the best results. 

The reversion of phosphorus from slag to metal 
during casting was studied on twenty-five casts of 
basic open-hearth steel, first, by graphical examina- 
tion of the slag and metal analyses, together with 
the bath temperature, and, secondly, by the appli- 
cation of Schenck’s equilibrium diagrams. It is 
found that for a given set of working conditions, 
the rephosphorisation likely to occur in the ladle 
may be estimated quantitatively by the use of 
Schenck’s equilibrium diagrams to establish a ratio 
of free lime to free iron oxide concentration in the 
final furnace slag from its composition and the bath 
temperature. 

The results of this investigation show that rephos- 
phorisation during casting is due to a change in the 
composition of the slag by enrichment of the silica 
content resulting from its reaction with the fire- 
clay lining of the ladle. It is found that rephos- 
phorisation does not occur when the ladle is lined 
with basic material, and that the degree of rephos- 
phorisation, when a fire-clay brick lined ladle is 
used, may be controlled to a large extent by keeping 
the temperature of the slag and metal in the ladle 
as low as possible, and, secondly, by adjusting the 
slag composition so that, in spite of the reaction 
with the ladle lining, the basicity of the slag will not 


phosphorus. The latter aim can be achieved, when 
circumstances permit, by increasing the lime content 
of the slag. 

“A Study of the Basic Open-Hearth 
Process, with Particular Reference to Slag 
Constitution,’ by A. H. Jay. 

An account is given of experiments carried out to 
investigate the constitution of basic open-hearth 
slags in relation to the mechanism of dephosphorisa- 
tion in the furnace and rephosphorisation in the 
casting pit. 

The work described involved the X-ray examina- 
tion and chemical analysis of slag samples taken 
during the refining period and the casting of the 
ingots. Differences in constitution were found, 
depending on the rate of cooling of the slag samples. 
Changes in bath composition have been studied by 
means of metal samples taken during the same 
period. The X-ray work has been supplemented 
by the examination of oxide mixtures prepared in 
the laboratory, the results of which have greatly 
contributed to the interpretation of the slag con- 
stitution. A hypothesis has been evolved to relate 
rephosphorisation in the pit to the composition of 
the tapping slag. A suggestion is made to explain 
the mechanism of dephosphorisation in the furnace. 


Discussion 

The Chairman said he hoped that the point 
raised by Dr. Jay that one of the active 
constituents was actually in suspension at 
steel-making temperatures would be fully 
discussed by the representatives of steel- 
makers. Ordinarily, the liquid phase in 
contact with the liquid metal was thought of, 
so that information given by the mineralogical 
constitution of the solid phase could only 
give indirect information as to the reactive 
substances in the liquid. It was generally 
agreed that a considerable degree of dis- 
sociation took place, and there had also been 
the suggestion in previous papers that a 
certain amount of electrolytic dissociation 
took place. If one examined a number of 
systems closely allied to one another, one 
should be able to infer from the degree of 
flattening of the maxima on the freezing 
point curve the degree of dissociation into 
the component parts, not, of course, the ionic 
dissociation, which would have to be deter- 
mined in some other way. He was not quite 
sure how far the freezing point work on these 
slags had been carried to allow any com- 
parison being made. Some of the diagrams 
in the paper by Rait and Goldschmidt were 
very incomplete, and there was one in which 
the maxima had been dotted in (Fig. 17), 
because the experimental work had not been 
done. There now existed a good deal of 
information about the liquidus surfaces of 
this system. As a mere chemist, he could 
only express admiration of the manner in 
which X-ray workers had worked out their 
technique. He hoped there would be a prac- 
tical discussion on rephosphorisation, for it 
would be interesting to hear what operators 
had to say on the question of using a basic 
lining for the ladle to avoid dephosphorisa- 
tion. 
Mr. A. Robinson (Scunthorpe), confining 
his remarks principally to Dr. Jay’s paper, 
said that the production of good basic steel 
could be approached only through a know- 
ledge of the basic slag—the vehicle through 
which the refining was done—and a new 
technique had been developed to give us 
that knowledge. It was shown by Dr. Jay 
that the mineral composition of the slag 
was not the same when molten as when cold, 
and that the fluorides present interacted 
with the silico-phosphates on cooling, form- 
ing apatites, and this might be important 
economically. The theory that silico-phos- 





fall below a certain minimum necessary for holding 


phates and excess lime might exist in the 








molten slag principally as a dispersed solid, 


was very interesting. The precipitation of 
silico-phosphates might explain the rapidity 
of dephosphorisation and the sluggishness of 


rephosphorisation. 
Dr. T. Fairley (Parkgate Iron and Steel 
Company, Ltd.), also expressed special 


interest in Dr. Jay’s paper, and said that 
experience told us that if the basicity and 
oxidising power of the slag were adequate, 
then there was little danger of appreciable 
rephosphorisation. Dr. Jay had analysed 
his results, but had not included a curve 
giving the lime, silica, P,O,;, and iron. With 
this in mind, he himself had analysed Dr. 
Jay’s results and drawn graphs, which he 
presented. 

Mr. F. L. Robertson, remarked that Tr. 
Zea had made a careful examination of the 
use of Schenck’s theories and constants for 
doing phosphorus sums and had found that 
within the ranges of P,O,; 3 to 10 per cent., 
SiO, 8 to 15 per cent., and CaO 49 to 55 per 
cent., and temperatures of 1550 deg. to 
1623 deg., Schenck’s formula worked. That 
meant that a steelmaker, knowing his tem- 
peratures and slag analysis, would know the 
phosphorus in his steel. Alternatively, if 
he knew the phosphorus in his steel, he would 
know how much lime to add to his charge to 
reduce his phosphorus to specification. Ax 
a rule, he had no free will over his iron oxides. 
That was fixed by other necessities of steel- 
making. But the steelmaker had free will 
to add or withhold lime, and so we came 
back to the old-fashioned way of making 
steel—with some moral support—and we 
could go on adding lime till the phosphorus 
in the steel dropped to specification. He 
asked Dr. Jay to help the poor furnacemen 
with a little more arithmetic. In the end, 
they had to do sums and if ir the past they 
had been doing the sums wrongly they looked 
to men like Dr. Jay to show them the right 
way. He also pleaded with Dr. Rait to help 
those in the melting shop and to connect 
the very great mass of work he published 
with arithmetic which the melters could 
apply. Dr. Zea taught melters how to use 
arithmetic in making steel, but Dr. Jay and 
Dr. Rait showed that he was doing it on a 
completely wrong foundation. Therefore he 
asked them to continue their studies and 
help them to do their sums easily and quickly. 

Mr. D. Manterfield, remarking that 
Schenck’s methods were not above suspicion, 
said that, nevertheless, in using that, method 
of computation the authors had found rela- 
tionships which suggested at once that lime 
and iron oxide did determine the equilibrium 
position of reaction, and as temperature also 
affected the equilibrium constant, obviously 
temperature played a part also. The question 
was how to assess these concentrations or 
activities. Personally, he did not think there 
was yet a reliable method of assessing them. 
When we got one, we should have a method 
whereby it would be possible quantitatively 
to calculate the equilibrium constants and 
the phosphorus composition of the steel or 
slag, and vice versa. 

Whilst agreeing with Dr. Jay that there 
were three stages of rephosphorisation, he 
did not agree that the first stage was due to 
turbulence, as was suggested, nor did he 
think Dr. Jay’s laboratory experiment simu- 
lated actual conditions. 
borne in mind that there was a difference in 
the conditions when the steel was in the 
ladle, as compared with when it was in the 
furnace, and that would account for the 
higher iron/manganese/oxide ratio quoted 
by Dr. Jay for high-manganese steels than 
for low-manganese steels. 

Mr. T. F. Pearson, referring to the paper 





by Dr. Rait and Mr. Goldschmidt, said he was 
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interested in the complex phosphorus com- 
pounds, especially from the point of view of 
the citric acid solubility of slags. 

Mr. D. A. Oliver welcomed Dr. Zea’s paper 
as the first on the physico-chemistry of steel- 
making since reliable temperature measure- 
ments had been available. With regard to 
the application of Schenck’s method and 
the alleged agreement, he believed that in 
Schenck’s work the temperatures must be in 
some error—how much he did not know 
precisely, but he would say at least 30 deg. 
(ent. He asked therefore, had Dr. Zea 
corrected for possible errors in one or other 
direction, and had he taken his own accurate 
temperatures and imposed them on Schenck’s 
data, assuming Schenck to be correct, 
because it might be found on further study 
that the agreement would not be quite so 
close. Another point was that Schenck had 
been quite honest and said he had put in 
various empirical and unempirical correc- 
tions to make his formula agree with a large 
amount of practical steel-making data. That 
was very important to bear in mind in 
discussing the physico-chemistry of steel- 
making. 

Dr. J. H. Whiteley confined his remarks 
chiefly to the paper by Dr. Zea, and said that 
any criticism on his part was in a friendly 
spirit, for he greatly admired Dr. Zea’s work. 
Reference was made in the paper to one by 
himself over twenty years ago on the dephos- 
phorisation of steel, and Dr. Zea had tried to 
improve on the curve given in that paper. 
That work, however, was only of a pre- 
liminary character, and it had not been 
followed up, but it was the first attempt any- 
body had made to get at the basis of dephos- 
phorisation. It came out from that work that 
the governing factor was the silica content 
of the slag ; the lower the slag the better the 
dephosphorisation. The lower the slag, the 
more dephosphorisation there was in the 
furnace—with all respect to Dr. Jay. Dr 
Zea now came along with a comparison with 
the work of three other investigators, and 
so far as he could see none of them were in 
very good agreement with the actual result. 
Schenck, perhaps, was in the best agreement, 
but there was no man who had given metal- 
lurgists more headaches than Schenck; he 
took some swallowing, and for his part he 
was going to leave him alone. He was a bit 
too thick ! 

Mr. A. J. Honeyman said the subject was 
very complex, and it was very dangerous to 
put forward even tentative conclusions unless 
statistical examination was made of a large 
number of slags. The composition of the 
ladle slag was very much to the point when 
dealing with dephosphorisation. The really 
important thing was that in the final ladle 
slag the lime/silica ratio dropped from 
3 down to 14, and surely that was the cause 
of dephosphorisation. That was due to action 
in the ladle and from the figures given by Dr. 
Zea the cause of dephosphorisation did not 
lie in the composition of the tapping slag, but 
in the condition in the ladle. 

The authors will reply in detail in writing. 

The meeting then closed. 








Peat CoaL FOR SwEDISH GasworKs.—Owing 
to the precarious fuel situation in Sweden, gas has 
had to be rationed since April, but efforts are being 
made to use the full natural resources. Peat is 
being used on a large scale to make peat coal, which 
has been found to yield gas of good quality and high 
calorific value. At Stockholm, Géthenberg, and 
Malmé the gasworks have formed a special company 
to develop peat coal at a fairly large plant erected 
near Ljungby, in South Sweden. Other smaller 
factories have also been started. It is expected to 
replace 10 to 15 per cent. of the coal used in gas- 
works by this new native product. 





The Welding of Doxford 
Engines* 
By J. L. BOTWRIGHT?+ 


INTRODUCTION 


Axsout twelve years ago it was decided by 
William Doxford and Sons, Ltd., to investigate 
the possibilities of substituting welded steel 
plate construction in place of iron castings for 
the main framing of the Doxford opposed- 
piston oil engine. Since that date practically 
all engines have embodied welded framing in 
their design and construction. The change 
has enabled a saving in weight of nearly 25 per 
cent. in the complete engine to be made, with- 
out in any way affecting the strength, rigidity, 
or reliability of the engines in service. 

The main parts affected were the bed plate, 
columns, and entablature, and although a 
number of other minor parts are of welded con- 
struction, iron castings have been retained, in 
cases, where the changeover to welded steel 
did not appear to offer any advantage. 

In general, it was found that the opposed- 
piston oil engine was highly suited for welded 
construction, since the main parts of the struc- 
ture are not called upon to bear the loads due 
to the combustion pressures on the pistons. 
The bed plate carries mainly the dead load of 
the crankshaft and running gear, and the 
columns need only be rigid enough to sustain 
the thrust on the engine crossheads and support 
the entablature. In its turn, the entablature 
supports the cylinders and their top guides, and 
carries platforms for the camshafts and valve 
gear. Its box formation enables it to be used as 
a receiver for the scavenge air. 


WELDING PROCEDURE 


The entire welded construction of the engine 
is carried out in mild steel of shipbuilding 
quality, having a tensile strength of 28 to 32 
tons per square inch. All the welding is done 
by the metal are process, using either direct 
or alternating current. The A.C. method 
was developed later, and it seems likely 
to be used more extensively in the future. 
The plates are flame cut to shape on an 
oxygen-coal-gas-cutting machine, but since 
all structural parts must be finished exactly 
to drawn dimensions, many of the straight 
edges of plates are machined, since the 
precise dimensions of bevels, &c., are more 
easily obtained by this means. The machining 
allowances on the completed parts are small, 
and are generally of the order of 6 mm. Since 
bed plates, for example, may be nearly 30ft. 
in length and 12ft. wide, the construction must 
be kept both square and level, in order that the 
finished parts may be machined to: correct 
dimensions. For this reason practically all the 
work is assembled on a machined marking-off 
table, and the greatest care is taken to avoid 
distortion. All welding, except the tack weld- 
ing required to hold the parts together in the 
early stages of assembly, is ‘‘down-hand ” 
welding. In order to enable this to be done the 
individual pieces are turned over on each of 
their six sides in turn. There is no stress- 
relieving or annealing after the welding opera- 
tion has been completed. Coated welding elec- 
trodes of 6 to 8 gauge are used generally, at 
least two runs being. made, on the principal 
joints, and in many cases three runs. 

From the two views reproduced in Figs. 9 
and 10, showing the three and four-cylinder 
engines, a general idea of the construction 
and appearance of the welded parts will be 
gained. 


BEep-PLATE CONSTRUCTION 


In order to obtain rigidity of the bed-plates 
the side plates, top plates, and bottom plates 
are continuous. The cross girders which carry 
the main bearings are continuous from side 
plate to side plate, and the semi-circular sump 
is intercostal between main bearing and main 
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bearing. The thrust block in all but the largest 
engines is carried from the aftermost bearing 
girder ; the turning gear is also carried from a 
bracket at the forward end of the engine. 

The construction of the bed-plate proceeds 
on the following lines :—The side plates are 
first planed on their top and bottom edges, 
and the lightening holes are next cut out by the 
profile-burning machine illustrated in Fig. 1 on 
page 94. The cross girder plates are planed 
on all edges, and are tack welded together with 
two straps, after which the semi-circular part 
which receives the main bearing housing is 
either slotted or bored out. 

The main bearing housings are flame-cut 
from rectangular steel billets on the profile 
cutting machine shown in Fig. 2. The circular 
template on which the cutting head works will 
be seen on the table. The housings are then 
machined to finished size, except in the bore, 
where a machining allowance is left for a 
finishing boring cut after the welding has all 
been completed. After slotting for the stiffen- 
ing ribs the circular bearing housing rings are 
next cut in half, each complete ring making two 
half-housings. 

The housings are next fitted into the cross 
girder plates by a fitter, care being taken to 
obtain close contact of the metal surfaces, so 
that the weight of the crankshaft and running 
gear is not carried by the welding line. The 
bearing housing after fitting—see Fig. 3—is 
clamped into position and tack welded on both 
sides. The clamps are then removed, and the 
girder is then laid on parallel strips on the 
marking-off table, and the main bearing hous- 
ings are tested with a surface gauge on both 
sides, and the high side marked for reference. 
The next step is to fit the narrow top plates 
which link up the column foot plates to the 
main bearings. These are fitted into slots in 
the bearing housings, and are tack welded, 
supporting plates being fitted to keep the top 
plate square. The main bearing stud blocks, 
which are sawn from scrap material obtained 
from the bearing housings, are next tack- 
welded into position. 

No heavy welding having been done to the 
cross girder, it is again laid on the marking- 
off table with the high side up, and two runs of 
welding are made around the bearing housings. 
This action helps to remove any slight buckle 
which may have developed in the girder, and 
it is generally found that when the girder is 
turned over to do the double weld on the other 
side, its flatness will not be disturbed. 
This welding having been done, the girder 
is again turned over and a third run is 
made around the bearing housing. Later, 
the other side of the girder is similarly dealt 
with. These operations having been completed, 
the heavy welding round the stud blocks and 
the top plate can be finished. The sequence of 
operations above described may at first seem 
to be complicated, but experience has shown 
that care taken to maintain the girders flat and 
true is well worth while, as it greatly assists 
in the assembly of the bed-plate true and 
square. It has been found that any careless 
work in these earlier operations is bound to 
bring troubles later on. 

The next operation is to prepare and fix the 
sump plates into position, which form the 
bottom of the bed-plate. They are machined 
on the forward and aft edges only, and are 
then rolled to the correct radius, care being 
taken that the fore and aft length is kept to 
dead size. As there are often as many as three 
sump plates in a bed-plate, it will be realised 
that any cumulative error in length will upset 
the bearing centres. Clearance between the 
crank webs and the main bearings, and any 
considerable error in length, entails the machin- 
ing of the full side of the main bearing housing, 
a practice which has to be followed in many 
cases with large cast iron bed-plates, owing to 
distortion having taken place. The sump 
plates, after bending, are placed on one of their 
machined edges on the marking-off table, and 
the fore and aft sides marked off, and then 
flame cut to the drawn dimensions. The 
necessary holes for the lubricating oil drain 
connections are burnt out where required. A 
view of the sump plate and cross girders 
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assembled on the marking-off table is repro- 
duced in Fig. 5. 

The next operations are concerned with the 
assembly and completion of the heavy flange 
plating, which carries the Michell thrust block. 
These parts are cut from templates, as are the 
various ribs which attach this plate to the 
aftermost main bearing girder. The support- 
ing plates are first welded to the thrust flange, 
as these welds could not easily be made after the 
flange is in place. The thrust plate with its 
supporting ribs is laid upon the heavy girder, 
set to centre lines and lightly welded—see 
Fig. 4. It is not possible to do all the heavy 
welding at this stage, as the girder would be 
certainly buckled, and this would be likely to 
cause trouble at a later stage in the bed-plate 
assembly. 

When all the cross girders have been carried 
to this stage, the assembly of the bed-plate on 
the marking-off table can be begun. The table 
is first marked off to show the centre lines of 
the cylinders and the outlines of the bearing 
housings. The bed-plate is supported on two 





welding, and the process repeated on the other 
girder after turning the section over. The 
section is then placed in its original position on 
the marking-off table, and the two remaining 
sump plates, Nos. 1 and 3, put into position 
at either side, after which Nos. 1 and 4 main 
bearing girders are placed in position, and are 
again secured by Warwick screws, bolts, and 
clamps. The two end bearing housings are 
checked for position with the try square, and 
when satisfactory the light welding of the sump 
plates to the adjacent girders is proceeded with. 
If every care has been taken with the machining 
of the sump plates, and the girders have been 
kept true and flat, then the overall length of 
the bed-plate will be within two or three milli- 
metres of the size shown on the drawing, and 
often it may be dead size. The final assembly 
of the remaining plates can now be proceeded 
with. The sump plates may often be found to 
have spread between the girders, and such 
spreading is corrected by welding on temporary 
lugs near the edges of the plate, and pulling 
them in with Warwick screws. ‘This must be 





In this position the main bearing centres may 
again be checked, and stiffening angle bars 
welded temporarily between them. The welding 
of all parts which can be done by the “ down- 
hand ” method is now carried out, after which 
the bed-plate is turned over on its other side and 
the process repeated. It is then inverted so 
that the after end rests on the floor, enabling 
any further ribs to be added and the “ down- 
hand ” welding in this position completed. The 
process is again repeated with th. forward end 
of the bed-plate on the floor. The next step is 
to lay the bed-plate in its normal position and 
to fit the top longitudinal plates. Before 
these plates can be tack-welded, it is necessary 
to check the straightness of the side plates in 
the plan view, and to correct any inaccuracy 
by applying jacks or draw bolts. While in this 
position any remaining “ down-hand ” welding 
is carried out on other parts. 

The bed-plate is then turned bottom side 
up and the top plate secured by ‘‘ down-hand ” 
welding. The side of the bed-plate with the 
pump facings is next placed on the top and is 





























Fics. 


long girders, 18in. in height, which raise the 
underside of the bed-plate above the table and 
enable the bearing housings to be correctly 
set by means of a square. The assembly of a 
three-cylinder bedplate proceeds by placing 
No. 2 sump plate in an inverted position on the 
long girders, stopper pins screwed into the gir- 
ders preventing the spreading of the plate. Next, 
the two main bearing girders are inverted and 
placed on either side of the sump plate, and are 
kept in position by Warwick screws and chains, 
and a long bolt through the drain holes, 
together with clamps on the supporting girders. 
A general view of the bed-plate at this stage 
is shown in Fig. 5. The athwartship position of 
the main bearing housing is then tested from 
the surface of the marking-off table by means 
of a try square. After the sump plate has been 
set true to the centre lines inscribed on the 
cross girders, the sump plate is lightly tack- 
welded to each girder plate. This section of 
the bed-plate is then lifted off the table, and 
the radial supporting ribs below the main 
bearing housings are fitted and strip welded 
into place. The sump plate can now be welded 
to one girder, with a double run of intermittent 





9 AND 10—Three and Four Cylinder Doxford Engines 


done before the intercostal plates are fitted. 
A view of the bed-plate at this stage of comple- 
tion is reproduced in Fig. 7. 

The side plates must now be added, and they 
can be placed in position and tack-welded 
to the main bearing girders and the inter- 
costals. Since all these plates have been pre- 
viously machined on both top and bottom edges, 
very little trouble is usually experienced when 
laying on the bottom plates, which are bolted 
down by service bolts and tack-welded to the 
vertical plates. Next the lubricating oil drain 
pipe sump, the bottom ribs on the sump, and 
the stiffening ribs behind the facings for the 
water and oil pumps are tack-welded into place, 
care being taken to ensure that the plate is flat 
in the way of these pump facings, as otherwise 
they may not machine up to the correct size 
after the bed-plate has been completely welded 
up. Fig. 6 shows this stage in the assembly 
process. 

Before lifting the bed-plate off the table one 
run of welding is put round the side and bottom 
plates in order to stiffen the job so that it can 
be safely lifted. It is then lifted off the table 
and placed on its side, as indicated in Fig. 6. 





welded, to the side plates, after which any 
welding required on the ribs below the main 
bearings is finished. The other side of the bed- 
plate is now turned on top, and the other side 
of the vertical ribs welded. The final turn is 
back to the normal position, in which the heavy 
welds between the girder top cross plates and 
the longitudinal top plates can be conveni- 
ently carried out. This final position is shown 
in Fig. 8. 

The procedure described may seem at first 
sight to be elaborate and tedious, but it has 
been found satisfactory in the making of nearly 
200 bed-plates for Doxford oil engines in the 
last ten years. 

(To be continued) 








Bie AMERICAN Friy1nc-Boat.—Brief particulars 
are given in Flight of what is claimed will be the 
largest flying-boat in the world. It is an American 
machine, the Hughes “‘ Hercules,”’ and will have a 
span of 320ft., the hull beihg 220ft. long, 30ft. 
high, and 25ft. wide. The craft, which is built of 
wood, will be driven by eight radial engines. 
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A New French Locomotive 


In March, 1936, the Chemin de Fer du Nord 
ordered from the Société Alsacienne, the 
Compagnie de Fives-Lille, and Schneider and 
Co., working in co-operation with the Société- 
Suisse pur la Construction de Locomotives at 
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DIAGRAM OF STEAM AND GAS FLOW 


Winterthur, a large locomotive, driven by 
several independent high-speed engines. This 
locomotive was completed at the Graffen- 









g ' Feed | 


t.p.m. 





the following description of it we are indebted to 
Le Genie Civil. 

The notable features of the design are the 
use of six separate three-cylinder reciprocating 
engines driving three axles, and a dual-pressure 
boiler. The diagram shows the arrangement. 
The fire-box is in the high-pressure part of the 
boiler, which is of tubular design. Passing 
the superheater c the hot gases enter the smoke 
tubes of a low-pressure 
boiler of normal loco- 
motive design, and are 
expelled in tbe usual 
manner by the blast. In 
the upper tubes of this 
low-pressure boiler feed- 
heater elements e for the 
high-pressure boiler are 
i arranged, and in the 
| lower tubes there are 






| i] superheater elements f 
for low-pressure steam. 
The six engines h, one 
at each end of the three 
driving axles, are fed 
with high - pressure 
steam through cam- 
operated poppet valves. 
@ “The cylinders have a 
central exhaust belt. At 
about 70 m.p.h. they 
make 800 r.p.m. and at 
about 80 m.p.h., 1000 
They are coupled to the driving axles by 


ce 
Auxiliaries 


reducing gear. 
The leading particulars of the locomotives 
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0-70 m. in diameter. The walls of the fire-box 


are tubular and made air-tight by a packing of 


refractory material, with, over all, an asbestos 
mattress. The superheater, of special design, 
comprises tubular elements—33/40 mm. tubes— 
uniting two upper collectors for saturated and 
two lower collectors for superheated steam. 


The collectors serve the motors on their side of 


the engine. 

The low-pressure boiler, whose primary duty 
is to preheat the feed water, presents no special 
features. In it any salts left in the water after 


Particulars of Locomotive 


Total length over tender buffers... ... 25 m. 

Rigid wheel base . -- 4°10m. 

Diameter of driving wheels... 1-55 m. 

Weight in running order 126 tons 

High-pressure boiler— 
Working siete Kas) ese, sae OO amas. 
Volume... Viera re 
Grate area pe. abe ade. cand ces! ane ne EA. 
Heating surface a 44 square m. 
Superheater surface 35 square m. 
Economiser surface ... 100 square m. 

Low-pressure Boiler— 
Working pressure 
Heating surface 


20 atmos, 
125-8 square m. 


Superheater surface ... 4-5 square m. 
Motors— 

Number (three cylinders sai ae 

Bore and stroke Sees Cl pe 

Horsepower per engine sas! etd. > ween 


treatment with trisodium phosphate, are 
deposited so that pure water is delivered to the 
high-pressure boiler. The high-pressure feed 
pumps, two in number, are of the Knorr type, 
having two steam cylinders, each working eom- 
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4-6-4 MULTI- ENGINED LOCOMOTIVE 





staden works of the Société Alsacienne in 1939,; are detailed in the table in the next column. pound, driving a single water cylinder. Speciu! 
but the war intervened, and it was not until 
1943 that it was put into normal service. 


The high-pressure boiler is composed entirely | devices are included for maintaining the proper 


For|of tubes and a chrome-molybdenum drum, } balance between the two boilers. 
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Since the driving wheels are of small diameter, 
about 5ft., the ratio of the reducing gear, of the 
Winterthur type, is also small—less than 2: 1. 








An Improved Clay Sampler 
By A. E. C. LONGSDON, B.A. 


Wirx the expansion in the application of soil 
mechanics to the solution of engineering 
problems, the need for carefully taken undis- 
turbed samples from trial pits and bore-holes 
increases. The usual type of clay sampler 
consists of a steel tube with detachable driving 
head and cutting shoe. The assembled sampler 
is attached to the boring rods, lowered down 
the hole and driven into the clay with a monkey. 
The clay at the leading edge of the cutting shoe 
is sheared off by rotating the whole sampler, 
which is then withdrawn. Such a procedure 
may be considered satisfactory, and the samples 
considered to be relatively undisturbed pro- 
vided that the area ratio of the sampler is small. 
The area ratio is the relation of the area of the 
steel to the area of the sample expressed as a 
percentage. 

When the sampler has been brought to the 
surface and the driving head and cutting shoe 

















SAMPLER WITH HEAD, SHOE, AND CAPS 


removed, the sample is obtained from the tube 
with a lever or screw type extruder, waxed, 
and packed in a tin container with damp sand. 
This extruding and packing of the sample is 
generally carried out by the foreman without 
supervision, and may easily degenerate into 
an operation in which the sample is subjected 
to undue stresses and deformation. This is 
especially true of soft clays and silts, which 
require great care in handling. To overcome 
this the use of a sheet metal tube as a sample 
container has been tried. In this sampler the 
outer tube contains a split shell, which, in 
turn, surrounds the sample container, the split 
shell being essential to permit the withdrawal of 
the container from the outer tube. When the 
sample has been taken and brought to the 
surface the ends are waxed in the container in 
which the sample remains till used for tests in 
the laboratory. Thus damage from unskilled 
handling is avoided, but this advantage is only 
gained at the expense of other disadvantages, 
for (1) the area ratio of thistype of sampler is 
perforce higher than that of the simpler type 
and cannot be considered satisfactory ; (2) the 
containers are not usually machined nor 
truly circular, and so are apt to cause dis- 
tortion ; (3) the container must be cut up to 
obtain the sample, resulting in a waste of 
material and no small amount of labour. 

It is thought that the type of sampler illus- 
trated herewith incorporates the advantages of 





both the above-mentioned forms without the 
disadvantages of either, and this has been 
borne out by experience in its use over the last 
two years. The samples are taken in the usual 
manner by the boring foreman, who on recovery 
of the sampler removes the driving head and 
cutting shoe, waxes the ends of the sample, 
leaving it in the tube, and screws on two caps, 
so protecting both the ends of the sample and 
the threads of the tube. A tube is required 
for each sample taken, as the sample still in 
the original tube in which it was taken is 
conveyed to the laboratory for tests. In the 
laboratory the sample can be extruded either 
as a 4in. diameter sample or as a number of 1}in. 
diameter samples by the use of a special multiple 
device described below. 

The sampler consists of an 18in. length of 
B.S. 4in. diameter water barrel, fitted with a 
detachable cutting shoe and driving head. The 
use of B.S. 4in. bore water barrel has the 
following advantages :—(1) Ease of supply of 
material, (2) standard pipe threads may be used, 
(3) standard 4in. caps may be used for closing 
the ends, (4) ease with which reproduction or 
expansion can be carried out, (5) cheapness. For 




















EXTRUDER 


field use at each boring rig there are required a 
number of sample tubes, each with two caps, a 
driving head, a cutting shoe—two of different 
internal diameter are an advantage in certain 
clays—and a set of ‘‘C” spanners. For 
laboratory use the requirements are an extruder, 
a special multiple sampler for taking ljin. 
samples from the 4in. sample, and a set of “‘C ” 
spanners. 

The driving head is threaded internally for 
lin. length with a standard 4in. diameter pipe 
thread and carries a non-return valve to permit 
the escape of air and water when the sampler is 
driven, and also to assist in retaining the sample 
in the tube during withdrawal by the formation 
of a partial vacuum. ‘Provision is made for 
attachment to the boring rods. The cutting 
shoe cannot be made satisfactorily from water 
barrel, but must be made either from solid- 
drawn pipe, if available, or else be machined 
from the solid. The cutting edge requires to be 
hardened, and care must be taken to avoid any 
distortion, for it is important that the bore 
4-150in., or in some cases 4:100in., should 





remain concentric with the thread, which is an_ 
internal 4in. diameter pipe thread for a length 
of lin. 

The sample tubes consist of 18in. lengths of 
4in. diameter water barrel, threaded at each 
end for ljin. externally with 4in. standard pipe 
thread, and bored to a diameter of 4-200in., 
care being taken that the threads and internal 
bore are concentric. Slots are provided on each 
tube and cap—as also on the driving head and 
cutting shoe—for the ‘‘C” spanners. The 
thickness of the tubes depends on the fluctua- 
tion of the water barrel, but it will be found in 
general that the walls are a full tin. and that 
there is a full jin. of metal at the base of the 
threads. The sample extruder consists of a 
head similar to the driving head which screws 
on to the sample tube in place of the caps. It 
carries a boss through which a lin. diameter 
screw, with Acme thread, operates to extrude 
the sample. When a sufficient length of sample 
has been extruded for test, the rest can again 
be waxed ‘and stored conveniently till further 
tests are required. 

The multiple sampler consists of a frame with 
cut-away sides and four interchangeable bases 
designed to hold in a vertical position either 
one, two, three, or four sample tubes, which are 
of brass jin. thick and of l}in. internal dia- 
meter, thus providing samples suitable for the 
triaxial compression and other tests. It will 
be noted that several samples can be taken side 
by side at the same horizontal for comparative 
tests under different conditions. Four samples 
may in some cases prove unsatisfactory, due to 
their proximity to the disturbed edge of the 
original 4in. diameter sample. 

The operation of this multiple sampler is 
carried out by setting up the required number 
of tubes on the appropriate base within the 
frame. The extruder for the 4in. diameter 
sample is fitted to the sample tube and both tube 
and extruder placed above the frame to which 
it is anchored by three rods. As the sample is 
extruded from the 4in. diameter tube, the lin. 
tubes are filled and the waste portion is free to 
peel away through the ports cut in the side of 
the frame. Without some such apparatus, an 
unknown error may be introduced. If a lfin. 
diameter sampler is pressed into the clay, 
either in or out of the 4in. diameter sampler, it 
is hard to ensure that the 1}fin. diameter sampler 
penétrates the clay without wobble, causing 
deformation of the sample, which may result 
in damage to the structure of theclay. Nor by 
hand methods can several samples be taken at 
the same horizon. 

It is worth noting that this multiple sampler 
can readily be adapted for taking samples from 
the standard Proctor Mold. This facilitates 
tests on re-compacted soil and soil compacted 
to predetermined densities. All that is required 
is to thread the top of the Proctor Mold 
externally with a 4in. diameter thread so that 
the compacted sample can be extruded into the 
1}in. diameter sample tubes. 

The author is indebted to Soil Mechanics, 
Ltd., and to John Mowlem and Co., Ltd., for 
permission to publish these details and the 
photographs reproduced herewith. 








Casting Cast Iron Test Bars* 





A SUB-COMMITTEE of the Technical Com- 
mittee of the Institute of British Foundrymen 
has formulated the following tentative recom- 
mended methods for casting cast iron test bars : 

It is recognised that many foundries are 
successfully using methods of casting test bars 
which may differ in many respects from those 
set out herein. It must be emphasised that 
the recommendations in this report are not 
intended as a standard, and, are for the guidance 
of those who may be in some difficulty and who 
desire information on the subject. 

The methods described are suitable for all 
sizes of bar required by the current British 
specifications. Details, such as sand mixtures, 





*The Institute of British Foundrymen, London, 
June 15th and 16th,'1945. 
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form of moulding box, &c., are left to the 
discretion of the individual foundry. 


RECOMMENDATIONS 


(1) Method of Casting.—All bars should be 
cast vertically in accordance with the details 
below. 

(2) Moulds.—Oil sand or dry sand moulds 
are preferable, but green sand moulds may be 
necessary to conform with the requirements of 
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Fic. 1—Section of Alternative Mould Arrangements for 
Top Pouring, with Two Methods for the Strainer Cores 


B.S. 321 and 786 when the moulds for the 
parent castings are in green sand. 

(3) Number in Box.—Bars may be cast simul- 
taneously one or more in a box or core block, 
but if more than one bar is included in the 
mould, each bar should not be nearer to any 
adjacent bar or to a down-runner than 1} times 
its diameter. 

(4) Feeding Heads.—The use of tapered 
feeding heads on all bars is reeommended. The 
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{Dimensions as for 1-2in. diameter bar) 
Fic. 2—Dry or Green Sand, Bottom-Poured Mould 


minimum dimensions of such heads should be 
as follow :— 


Inch diameter Inch Inch diameter 
bar. high. at top. 
ee ge ie sentl 
9-875... i} 1} 

So a 14 2 
1-6 BF Ads s85 oe 
2-1 peer 


(5) Mould Dressungs.—No dressing should be 
needed in oil sand core blocks or in dry sand 
moulds containing 10 per cent. mineral blacking. 
If, however, a dressing be required, any standard 
type of wet blacking or silica wash may be 
employed, but precautions must be taken to 





so as to avoid any interference with the dimen- 
sions of the cast bars. No dressing should be 
used on green sand moulds. 

(6) Patterns —The use of metal patterns 
without taper is recomménded. Patterns should 
preferably be in non-ferrous metal or alloy to 
ensure smoothness and cleanness. For solid 
core blocks, patterns may be used in conjunc- 
tion with a stripping plate and loose tapered 
collars may be employed to form the heads on 
the bars. 

If split patterns or pattern plates be employed 
these should be of metal and precautions must be 
taken to ensure—(a) Roundness of the bars, 
(6) absence of flash at the joint, and (c) freedom 
from cross jointing or other defective matching 
of the two parts of the mould. 

(7) Method of Running.—Top or bottom- 
pouring methods may be employed. 

(a) Dry sand moulds and solid core blocks : 
The methods shown in Fig. 1 should be em- 
ployed when top pouring dry sand or oil sand 
moulds. These call for running through a 
strainer bush. The strainer bush or core should 
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Fic. 3—. Recommended Method of Top Pouring Green 
Sand Test Bar Moulds 


be made from sea sand, with suitable binder, 
and should be provided with sufficient jin. 
or Zin. holes to give a total area about 30 per 
cent. greater than the area of the bar or runner. 
Alternatively, split moulds may be used as 
shown in the sketch, provided attention is 
given to precautions (a), (b), and (c) in para- 
graph (6). In this case, the mould is made 
longer than the bar, thus dispensing with the 
sand block at the base. The method shown in 
Fig. 2 is suitable for bottom running dry sand 
moulds. 

(6) Green sand moulds: The method shown 
in Fig. 2 is recommended. This covers bottom 
running and using a strainer bush on the runner 
and with dirt traps in the bottom cross runner. 
Table I indicates recommended dimensions for 


TaBLeE I.—Recommended Dimensions of Downrunner 
Sprue and Gates for Bottom Pouring Two Bars, as 














shown in Fig. 2 
Down- 

Test bar. runner. Sprue. Ingates. 
Diameter} Length | Di t Di t Dimen- 
in inches. | ip inches. | in inches. | in inches. | sions in in. 

0-6 10 7 a x? 
0-875 15 F x 
1-2 21 1 x 
1:6 21 1} 1 i xi 
21 27 1} 1} 1x¢ 

















Notr.—The area of the downrunner should be equal 
to or slightly greater than that of the sprue, which, in 
turn, should be slightly greater than the sum of the 
areas of the two ingates. 


the.down runner, sprue and in-gates. If top 
running be preferred, the method shown in 
Fig. 3 is suggested. 

(8) Temperature of Pouring.—For medium 
and light work the temperature of pouring 
should be the same as for the parent casting. 
For heavy work the temperature should be as 
high as conveniently possible, but with inocu- 
lated irons the bars should be run at the same 
time as the casting. Metal should be taken in 
a well-preheated ladle or spoon directly from 
the bulk ladle, and should not be taken at 
the cupola spout, as this metal may not be 
truly representative of the quality or tempera- 





ensure that it is applied uniformly and smoothly 





Cross Connections in Water 
Systems 


A sOURCE of widespread trouble in water 
supply systems is the “cross connection,” 
or a connection between a water supply for 
drinking and domestic purposes and any other 
source of supply that is not reasonably safe for 
human consumption. Such connections are 
made for various purposes, particularly for firg 
protection and for industrial uses. They are 
highly dangerous, as the secondary supply may 
be drawn into the drinking water pipes, and ag 
a result they have been a source of disease and 
death. Most American cities have undertaken 
campaigns to protect or preferably eliminate 
these connections, and at Los Angeles, Cali. 
fornia, some 50,000 have been eliminated, in 
sizes of lin. to 12in. pipes, at a cost of some 
£700,000. This includes the numerous war 
plants, shipbuilding yards, and Army and Navy 
camps and other establishments. This campaign 
began in 1942, when there was evidence of 
pollution getting into the mains in the harbour 
district, which was traced to an Army fort anda 
shipbuilding yard, and later to sewage pollution 
and salt water. An investigating committee 
discovered a number of dangerous cases, and 
after discussing the problem with the various 
jocal and Federal Government representatives 
and representatives of the various industries, 
it adopted a policy covering seven specific 
points: (1) back flow protection at the meter 
for all service lines to premises and plants along 
the harbour front ; (2) back flow protection at 
the wharves for all supplies to ships ; (3) segre- 
gation of domestic and fire protection pipe 
lines ; (4) elimination of all dangerous plumbing 
cross connections; (5) isolation of all pipes 
carrying processing water ; (6) colours and signs 
for designating or distinguishing safe and 
unsafe pipe lines; (7) organisation of water 
foremen at each plant or industry to supervise 
a uniform plan. These men are responsible for 
carrying out the regulations of the city’s water 
department. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





SCHEDULE OF NON-FERROUS METALS AND 
ALLOYS FOR THE SERVICES: GROUP 
VI—ALUMINIUM AND ITS ALLOYS 


B.S. STA.7 Schedule: Group VI. This group 
of specifications has been prepared by the Superin- 
tendent, Technical Applications of Metals, Ministry 
of Supply, in collaboration with Service Depart- 
ments and industry. The group comprises an 
up-to-date rationalised oats of aluminium and 
aluminium alloys, systematically arranged accord- 
ing to the general plan of the B.S. STA.7 Services 
Schedule of Non-Ferrous Metals and Alloys. A 
number of alloys not previously standardised are 
included. It is divided up into three sections, the 
first covering aluminium, the second aluminium 
casting alloys, and the third wrought aluminium 
alloys. The first section includes specifications for 
aluminium of four different degrees of purity, the 
second section contains fifteen specifications for 
casting alloys, the third section contains eighteen 
specifications for wrought aluminium alloys. There 
is a brief description of the specialised technique 
involved in the fabrication of aluminium alloys and 
their characteristic properties, for the benefit of 
designers. Price ls. post free. 


HIGH-PRESSURE SEAMLESS COPPER TUBES 


No. 3T.51. A revised specification for high- 
gw seamless copper tubes for aircraft purposes 

as been issued. The revision was undertaken in 
view of the necessity for including tube sizes which 
were not previously covered. Further, since some 
of the new sizes will not withstand internal proof 
pressures without some distortion, it may be 
necessary to leave a small amount of cold work in 
the tubes, and therefore the heat treatment clause 





ture of the bulk. 


has been amended. Price 1s. post free. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Steel Industry Research 


There have been a number of important 
ronouncements over the week-end which affect 
the future of the iron and steel industries vitally, 
but pride of place must be accorded to the new 
concern to be known as the British Iron and Steel 
Research Association. This Association is to con- 
duct research work designed to render the recently 
announced expenditure of £120,000,000 on the 
re-equipment of the steel industry fully effective. 
Co-operative research in the industry as a whole 
will be promoted, and the Association itself will 
conduct general research into scientific problems 
concerned with steel. The new organisation will 
receive up to £250,000 a year from the industry, 
and its total revenue will be in the neighbourhood 
of £400,000 a year. The head of the organisation 
will be Dr. C. F. Goodeve, F.R.S., at present 
Assistant Controller for Research and Development 
at the Admiralty. He has stated that the research 
centres would act in conjunction with the univer- 
sities. Teams are already working at many centres, 
including London, Birmingham, Cambridge, New- 
castle, and Glasgow. Full-scale development 
work will take place in or alongside works of member 
firms, and the headquarters of the Association will 
be in London. In the iron-making division the 
important problems aré concerned with coke and 
the use of British ores that are poor in quality. 
The steel-making furnace is a key to successful 
steel-making, and there are more advances to be 
made. A big programme of work is contemplated 
in the development of alloy steel. The Research 
Association will, on behalf of the industry, work 
with technical bodies studying the raw materials, 
such as coal and refractories, and the design of plant 
used in making iron and steel. It will also bring 
together the users, such as the railways, ship- 
builders, and constructional engineers, and the 


- makers of iron and steel, for the common study 


of their problems. 
Strip Mill 

Sir Samuel R. Beale, the chairman, pre- 
siding at the annual general meeting of Guest, Keen 
and Nettlefolds, Ltd., held at Birmingham, referred 
to the proposals for the erection in South Wales 
of a third continuous mill of the American type for 
rolling steel in hot strip form. That product, he 
said, was an essential for the manufacture of tin- 
plate. The proposal likely to be adopted was to 
base the new development of the hot strip mill on 
the steel production at the Margam works of Guest 
Keen Baldwins, and to expand the steel-making 
capacity there. At the Newport works of John 
Lysaght, Ltd., it was fortunate that some time ago 
a modern cold reduction plant for the finishing 
process of rolling strip from hot strip mills and to a 
width greater than possible in any other mill in the 
country had been installed. Schemes were now in 
hand for further expenditure on the finishing plant 
at the Newport works to enable the company to 
deal with the strip in coil form. 


Export 


Lord Aberconway, the chairman of John 
Brown and Co., Ltd., said at the general meeting 
of the company that it had to be recognised that 
the bulk of such capital expenditure as was incurred 
during the last six years was on specialised lines, 
and that it had been impossible to carry out improve- 
ments not specifically required for war production. 
Hence a substantial amount of capital expenditure 
will be required in the next two or three years, as 
labour and material become available, which, but 
for the war, would much of it have already been 
carried out. -As far as could be seen, there should be 
ample funds to carry out that work. The only 
disappointment in the company’s business during 
the war was the working of the collieries. That, he 
said, was not the fault of the management, but was 
due to the fact that absenteeism increased and that 
the output per actual man-shift worked decreased. 
Government control had made it exceptionally 
difficult to maintain that discipline which was 
essential for satisfactory coal production. Plans for 
extending the company’s export business are 
actively engaging attention, because it is felt that 
although our Dominions and Coloniés, as well as 
foreign countries generally, will concern themselves 
in the future in manufacturing much of what has 
been previously imported from this country, yet 
the demand for really high-class products should 
continue on a very substantial scale. Lord Aber- 
conway added that at Clydebank important con- 
tracts for the building of merchant ships were being 
arranged, and while the future of the shipbuilding 
industry might be influenced by the large amount of 





Export quotations are f.o.b. steamer 


existing tonnage resulting from wartime activity, 
he was confident that there was, and would con- 
tinue to be, a large demand for the types of ships 
upon which the company specialised at Clydebank. 


New Ships Ordered 


The British and Continental Steamship 
Company has placed a contract for three shelter- 
deck type cargo liners of 3000 tons deadweight with 
the Burntisland Shipbuilding Company. Two of 
the three vessels are to be built at the Burntisland 
yard, and one is to be built by the subsidiary com- 
pany, Hall, Russell and Co., Aberdeen. The pro- 
pelling machinery in all three vessels will consist 
of superheated steam triple-expansion engines, 
designed to give the vessel a speed of 12} knots. 
These new vessels are intended to operate in the 
owners’ Continental Line service, and are specially 
designed for the transportation of all kinds of 
general cargo. Contracts have also been placed 
with Vickers-Armstrongs for three vessels, to be 
built at Barrow-in-Furness. Two are to be passenger 
and cargo liners of about 10,700 tons gross for the 
Elder Dempster Lines’ West African service, and 
the third is to be a cargo vessel of about 6000 tons 
gross for the Union Steamship Company of New 
Yealand. The steamer ‘Empire Calshot,” of 
10,000 tons deadweight, has been launched by the 
Burntisland Shipbuilding Company for the Ministry 
of War Transport. Of other new steamship orders, 
the Johnston Warren Lines, Ltd., which is asso- 
ciated with Furness, Withy and Co., has ordered 
from Vickers-Armstrongs, Ltd., two steamers 
intended for the trade between Liverpool, New- 
foundland, Canada, and the United States. The 
ships are to replace the ‘“‘ Newfoundland” and 
** Nova Scotia,”’ both lost by enemy action, and are 
to take their names. They are to be built at 
Walker-on-Tyne and are to be of 6900 tons gross, 
and 415ft. long, with a beam of 60ft. Delivery is 
expected to be made in the autumn of next year 
and the spring of 1947. Spacious passenger accom- 
modation is to be provided, and the vessels are to 
have large capacity for carrying refrigerated cargo. 


Pig Iron Position 

In the pig iron trade there seems little 
doubt that business could be expanded if the 
necessary labour were available. Light foundries 
are working up to the capacity dictated by the 
number of workmen, and the increase in the number 
of men is very gradual. Work on light castings for 
house-building schemes, which are in the priority 
list, together with other needs, will make this 
section of the trade extremely active. A big increase 
in pig iron supplies will be called for, as at present 
the output of high-phosphorus foundry iron is only 
just sufficient to cover the existing demand. There 
is a greater amount of work in some sections of the 
general engineering and jobbing foundries, while 
some works are still occupied with Government 
replacements of war requirements. Thus, although 
at present pig iron supplies generally cover the 
limited needs, there is anxiety regarding the time 
when larger supplies will be required. It is under- 
stood that for current work requirements of refined 
iron and also of hematite are being met, and supplies 
of other grades are considered to be adequate. 


Scotland and the North 


On the resumption of work in Scotland 
after the July holiday there was no appreciable 
increase in activity in the basic iron and steel 
sections. There is one promising feature which is 
generally mentioned, the increasing number of 
export inquiries coming to hand. These export 
orders have tended to exceed the present capacity 
of manufacture, which is still under control. A 
considerable expansion in overseas trading seems 
merely to await the relaxation of restrictions. As 
regards orders in connection with shipbuilding 
there is a notable expansion in the number of speci- 
fications as a result of more steamers being ordered 
recently. This increase in activity is expected to 
continue, although the expansion may be irregular, 
in view of the uncertainties prevailing regarding 
taxation and prices as a result of the unexpected 
outcome of the General Election. Meanwhile, the 
transference of work to peacetime requirements 
has not made any great progress, but before long 
there should be a marked change in the activity 
prevailing. Sheet-making continues to be the most 
active section of the trade, there being a large 
amount of work proceeding in black and galvanised 
sheets. The outlook is also good in the case of 
work on boilers and power plants, which work 
should continue active for a long time to come. 


Unless otherwise specified home trade quotations are delivered f.o.t. 


of locomotives and wagons are receiving a steady 
flow of orders. Raw materials are received in 
ample quantities, and the chief difficulty in arrange- 
ing work is the fuel shortage. Employment at the 
coke oven plants is, in fact, being delayed through 
the lack of fuel. 


Lancashire 


The iron and steel market in Lancashire 
is reported as fairly active, although the effect of 
annual holidays at a number of céntres has tended 
to limit business. The demand for low-phosphorus 
pig iron is steadily maintained, and foundries are 
mostly employed up to the limit of the labour 
supplies available. Crown and best-quality bar 
iron is inquired for regularly, while there is a ready 
sale for most classes of mild steel bars, as well as 
steel plates and sheets. The output of colliery 
props and arches is moderate, and there is no change 
in conditions in the case of semi-finished steel. 
There has been a fair number of replacement orders 
for blooms, billets, and wire rods. 


North-East Coast and Yorkshire 


The volume of inquiries on the North- 
East Coast has shown a very considerable increase 
recently, interest being on both home and export 
account. As a result, there is now full activity in 
the case of a number of producing plants. The 
demands include all kinds of pig iron, while there 
is increasing interest in light castings. Foundry 
pig iron is wanted in much larger quantities, as 
recent supplies have been quite insufficient to cover 
current needs. As at other centres, the needs of 
low and medium-phosphorus iron are on a good 
scale, while the output of basic iron is easily cleared 
by local steelworks. There is also a lack of hema- 
tite iron. Although supplies have tended to 
improve, it is still necessary for engineering works 
to allot the amount made available carefully, so 
that adequate allocations are forthcoming for the 
most urgent orders. The call for semi-finished steel 
is such that deliveries have to be left on the maxi- 
mum level in order to prevent delays to the work 
inhand. Fairly large quantities of light and medium 
plates and material for railway and colliery equip- 
ment are being booked. 


The Midlands and South Wales 


The output of the grades of pig iron needed 
by the light castings section of the trade is sufficient 
for present requirements, but increased supplies 
would be welcome. Similarly, present require- 
ments of engineering and jobbing foundries are 
being covered, their activities being restricted by 
lack of labour, but any expansion in capacity would 
mean a corresponding increase in supplies of 
material. Meanwhile, special orders are being 
dealt with in some cases, while manufacturers of 
bar iron report a larger number of bookings for 
best and other grades of bars. The heavy steel- 
works also report a larger amount of business 
coming to hand in plates and sections than has 
been recorded for some time past. There is a 
moderate inquiry for small bars, strip, and light 
sections. The sheet trade is active, and makers 
are fully employed for several months ahead. The 
pressure for deliveries of sheet bars in South Wales 
continues unabated. The demand is of such large 
dimensions that makers are booked up until 
December. There is a good demand for tinplates. 
and the production is insufficient to meet require- 
ments. In most cases the output has been sold for 
the current period, and a fair amount also for 
forward delivery. Export business, however. 
moves very slowly. 


Iron and Steel Scrap 


The demand for iron and steel scrap differs 
considerably at the various centres. In the North- 
East, holidays have caused business to slacken, 
but there is evidence that there will be a brisk 
demand for many grades on the resumption of 
business. On the other hand, there is a strong 
demand in South Wales. The heavier and better 
grades of scrap are prominent in the orders, especially 
good, heavy, mild steel scrap, cut to either furnace 
or cupola sizes. Mixed wrought iron and steel scrap 
for basic steel furnaces is in fair demand, but light 
material sells slowly, with supplies in excess of 
requirements. In the Midlands the shortage of 
heavy wrought iron is the outstanding feature. 
There is a good demand for melting scrap, and offers 
are made steadily. Good-quality scrap is scarce in 
Lancashire, only small parcels being available. 
Holidays have interfered with business in York- 
shire, and also in Scotland, but a revival of demand 








Business in the tube trade is irregular, but builders 


is expected on the resumption of work. 
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Rail and Road 


Roap Transport LICENCES AND PERMITS.—The 
Minister of War Transport has made the Emergency 
Powers (Defence) Road Vehicles and Drivers 
(Amendment) (No. 2) Order, 1945, to extend, as 
it was done last year, for twelve months from the 
date that it would otherwise have expired. This 
has been done in order to save manpower and 
paper for both the Ministry and for the operators 
concerned. Copies of the Order, which came into 
force on July 31st, 1945, can be obtained from the 
Stationery Office. 


An L.M.S. Weep-Kitter Traix.—A tour of 
3500 miles along branch lines has just been com- 
pleted by an L.M.S. special *‘ weed killer ’’ train. 
The train, which travels at a speed of about 
20 m.p.h., consists of an engine, a number of rail 
tank wagons containing concentrated weed-killer 
solution, two specially constructed tenders, and a 
brake van fitted with spraying apparatus. Each 
of the tenders contains a tank of the concentrated 
chemical solution, the combined capacity of the 
two tenders being 7000 gallons of solution, in the 
proportion of one-third chemical concentrate and 
two-thirds water; 2700 gallons of chemical con- 
centrate are carried in reserve. 


R.E. ContTINENTAL LocoMoTIVE REPAIR SHOPS. 
—Great Britain supplied over 1000 engines built 
in the United Kingdom to the British Liberation 
Army, in order to enable the victorious advance 
from Normandy to Berlin to be continuously 
supplied by rail with all the sinews of war. Engines 
had to be maintained and repaired to enable the 
heavy duties with the B.L.A. to be carried out 
efficiently. Sappers of the 155th Railway Workshop 
Company, R.E., are working on the Continent in 
their own locomotive repair shops. This Company 
is a supplementary, reserve unit, and has already 
seen service in Persia, Iraq, France, and Belgium. 
It is well known in many of the famous British 
railway workshops. . 

SouTHERN Paciric TuNnNELS.—The Southern 
Pacific has for some years been carrying out a 
systematic policy of eliminating its railway tunnels, 
either by opening out or relocation work, states 
The Railway Gazette. Most of these tunnels have 
had a restrictive effect on motive power develop- 
ment, because of scant clearances, and it is the 
present availability of soil-moving equipment of 
various kinds which has made the operations 
possible. Six tunnels have been opened out on the 
San Joaquin Valley main line between San Francisco 
and Los Angeles, one on the coast route between the 
same cities, and one on the Sacramento division 
main line, and four remain to be dealt with. The 
San Joaquin Valley line originally had twenty-six 
tunnels, all situated in two short sections of line, 
one through the Tehachapi Mountains, and the 
other along the Soledad Canyon of the Santa Clara 
River. When built in 1876 the tunnels were lined 
with timber; some have been enlarged to new 
standard clearances and lined with concrete, and 
by 1942 only six restrictive tunnels remained, along 
one stretch of 16 miles in Soledad Canyon between 
Russ and Saugus, California. The work of opening 
out has been carried out by the Southern Pacific’s 


own labour and equiment. 
. 


Air and Water 


ProposeD NEw AtrPorT aT BUENOS AIRES.—A 
recent Journal of the British Chamber of Commerce 
in the Argentine Republic gives some particulars of 
the proposed new airport of Buenos Aires. Suffi- 
cient land has been acquired to build an airport 
to deal with the largest types of passenger 
aircraft. In the initiel stages three runways, 
2500 m. long, will be laid down. Later, it is 
expected that they will be extended to 6500 m., and 
doubled in number. The total cost of the airport, 
buildings, and other equipment is estimated at 
100 million pesos. 

THe Om Tanker “ Recent Hawxk.”—The oil 
tank steamer “‘ Regent Hawk ”’ has just been com- 
pleted by Swan, Hunter and Wigham Richardson, 
Ltd., and handed over to her owners, Trinidad 
Leaseholds, Ltd. She has the following dimensions : 
—Length between perpendiculars, 460ft.; breadth 
moulded, 54ft.; depth moulded, 34ft.; and loaded 
draught, 27ft. 5Zin. Her gross tonnage is 8169, with 
a net tonnage of 4644, and a loaded deadweight 
capacity of 12,180 tons. The capacity of the storage 
tanks is 530,501 cubic feet, and the trial speed 
12 knots, with a service speed of 11} knots. The 


ship is divided into twenty-four oil-tight compart- 
ments by two longitudinal and nine transverse 


Memoranda 


Hayward-Tyler duplex steam pumps and a stripping 
pump. The generating plant is of the Sunderland 
Forge type, one unit being steam engine driven and 
the other by a Ruston Hornsby oil engine. The 
main engine is of the triple-expansion type, the 
cylinders being 24}in., 40in., and 68in. in diameter, 
with a stroke of 45in. The full-power sea trial 
output is 3600 I.H.P. at 106 r.p.m., and the normal 
service output 3100 I.H.P. at 100 r.p.m. Superheated 
steam at 565 deg. Fah. is raised in three single- 
ended cylindrical oil-fired boilers, working at 220 lb. 
pressure, with Howden forced draught. The oil 
burners are of the Wallsend-Howden pressure type. 
A feature of the ship is the excellent accommoda- 
tion and the safety appliances. The latter include 
four all-steel fire-resisting Meechan lifeboats on 
Welin-McLachlan davits, two motor boats, and two 
hand-propelled, with Fleming gear. There are also 
four Acme life rafts arranged on skids. 


Miscellanea 


A LarGeE CENTRIFUGAL STEEI CASTING.—-A stee 
roll, weighing 1600 lb., has been cast by the centri- 
fugal method in the United States. 


NATIONAL CERTIFICATES IN MeTALLURGY.—The 
Iron and Steel Institute, the Institution of Mining 
and Metallurgy, and the Institute of Metals have 
combined together to establish, in co-operation 
with the Ministry of Education, a scheme for award- 
ing Ordinary and Higher National Certificates in 
Metallurgy to successful part-time students who are 
engaged in industry or other pursuits connected 
with the science of metallurgy. Further details 
can be obtained from the secretary, Joint Committee 
on National Certificates in Metallurgy, 4, Grosvenor 
Gardens, London, S.W.1. 


UNDERGROUND WatTerR StToraGeE.—During the 
winter, distilling firms in Louisville, Kentucky, 
have stored cold water for summer use. With the 
city’s co-operation, they have pumped 1000 gallons 
per minute into the ground. The operation was 
made necessary owing to the depletion of deep 
underground channels, which form the usual summer 
source of supply. The process, says the United 
States Geological Survey, is less expensive than 
installing water cooling plants, and it is likely to 
become common industrial practice, as underground 
cold water supplies are becoming critically short 
in many parts of America. 


AMERICAN BRANCH Factories IN Briraty.—Mr. 
Wallace B. Phillips, the President of the American 
Chamber of Commerce in London, stated at a 
meeting recently, that there had been a great 
demand for a brochure on ‘“ American Participa; 
tion in British Industry,” prepared by the Chamber, 
which had had to be reissued. so great had been the 
interest in it. More American firms, Mr. Phillips 
said, were considering the possibility of embarking 
upon new productive enterprises in Great Britain. 
Some were considering the question of starting 
branch factories in order to produce here the goods 
which had hitherto been imported from the United 
States. 


A HicH-StTRENGTH [LAMINATED  PHASTIC 
MaTERIAL.—-A new laminated plastic material, 
called ‘*‘ Conolon,” has, according to The Iron Age, 
been developed for use by the Consolidated Vultee 
Aircraft Company, for the fabrication of aircraft 
parts. It consists of cellulose or fine fibres of glass 
silk impregnated with a resin setting under heat, 
called N13p. When the parts are made, they 
are oven-dried or cured by high-frequency heating 
treatment. The resultant material, which is claimed 
to be lighter and stronger than aluminium alloys, 
has a specific gravity of 1-64, and a maximum 
tensile strength of 120,000 Ib. per square inch, and 
a strength in compression of about 56,000 Ib. per 
square inch. At present this material is being 
employed in the construction of complicated shapes 
which are costly when made in light alloy metals. 


An Inpustry Apvisory PaNneLt.—The newly 
formed Finance Corporation for Industry, Ltd., 
announces that invitations to serve on the Industry 
Advisory Panel have already been accepted by 
the following industrialists :—Sir Wilfred Ayre, 
chairman of Burnt-Island Shipbuilding Company, 
Ltd.; Sir G. E. Beharrell, director of the Dunlop 
Rubber Company, Ltd., and associated com- 
panies; Mr. John Brown, secretary of the Iron 
and Steel Trades Federation; Mr. Henry Clay, 
Warden of Nuffield College, Oxford; Mr. Samuel 
Courtauld, chairman of Courtaulds, Ltd.; Mr. 
Charles Dukes, general secretary of the National 
Union of General and Municipal Workers; Mr. 
G. H. Hall, 


Parliamentary Under-Secretary of} Mr. L. 


Hobson, Chairman of the Central Electricity | 
Mr. G. H. Latham, chairman of the Whitehex 
and Steel Company, Ltd.; Mr. C. Percy 

chairman of R. A. Lister and Co., Ltd.; Mr, \ndrey 
Naesmith, general secretary of the Amalgamated 


soard ; 
d Tron 
Lister, 


Weavers’ Association; Sir Frank Platt, Vico, 
Chairman and Managing Director of the Lancashire 
Cotton Corporation; Sir Harry Shackleton, Pre. 
sident of the Woollen and Worsted Trades’ Fedora. 
tion and Bradford Manufacturers’ Federation. 
Mr. J. W. Stephenson, secretary of the Plumbers? 
Glaziers’, and Domestic Engineers’ Union; \p 
A. E. Sylvester, governor of the Gas Light and Coke 
Company, Ltd.; and Mr. E. Fitzwalter Wright. 
chairman and managing director of the Bi tterley 
Company, Ltd. 

Proressor G. H. ForsytH.—The Court of the 

University of Durham has recently appointed My. 
George H. Forsyth to the Chair of Mechanical and 
Marine Engineering, tenable at» King’s College, 
Newcastle-upon-Tyne. Mr. Forsyth obtained First. 
Class Honours in Mechanical and Marine Engineering 
at the University in 1924, and the following vear 
proceeded to the degree of M.Sc. He was subse. 
quently employed for two years on researc! work 
with the North-Eastern Marine Engineering Com. 
pany, Ltd., and after a further period of three years 
spent at sea he joined, in 1929, the staff of Lloyd’s 
Register of Shipping, where he has been principal 
engineer surveyor since 1942. His published works 
are chiefly concerned with investigations into causes 
of failure in marine engines. 
Tue Factories Act, 1937.—The United Steel 
Companies, Ltd., Sheffield, have sent us a copy of 
a booklet written by Mr. E. L. Macklin, the com. 
panies’ consulting safety and welfare officer. The 
title of the booklet is ‘* The Factories Act, 1937,” 
and consists of a concise summary of the sections 
of the Act devoted to iron and steelworks. Copies 
of the booklet are being distributed to all officials 
of the company in any way responsible for the safe 
operation of plant in the firm’s steelworks. It 
has been found that other steel companies recognise 
the need for such simplification of the Factories 
Act, 1937, and arrangements have therefore been 
made to produce additional copies for sale to any 
company interested in these sections of the Act, 
The companies are prepared to receive orders in 
bulk only from such other companies, provided 
applications are made at an early date. The book 
can he supplied either in Rexixe at 2s. 6d. net per 
copy or paper covered at Is. 3d. Individual orders 
cannot be supplied, owing to the difficulty in handling 
them and the labour involved in distribution. 


y 


Personal and Business 


Dr. Henry Epwarp Merritt, formerly Director 
of Tank Design and at one time chief engineer to 
David Brown and Sons (Huddersfield), Ltd., has 
joined the Nuffield Organisation as a senior technical 
executive. : 

Mr. F. W. Spencer, M.I. Mech. E., M.1.P.E., has 
resigned his position as works manager of Thos. 
Smith and Sons of Saltley, Ltd., and will shortly be 
acting as representative for the company in Corn- 
wall, Devon, Somerset, and Dorset. 

ACCLES AND PoLtock, Ltd., announce that the 
business handled by their cold rolled metal sections 
department is being transferred to a subsidiary 
company, Metal Sections, Ltd., which will operate 
from Paddock Works, Oldbury. Mr. L. Gibbs will 
continue as works manager of the new company. 


Mr. W. C. Deverevx has arranged to relinquish 
his position as chairman and managing director of 
High-Duty Alloys, Ltd., in order to devote himself 
to the scientific development and application of 
aluminium alloys over a wider commercia! field 
than hitherto. He will retain the chairmanship 
of International Alloys, Ltd. 


BrrMasricuHt, Ltd., has opened a marine depart- 
ment at the London offices of the Birmid Industries 
Group, 20, Berkeley Square, London, W.1, with the 
object of providing information and assistance to 
naval architects and marine engineers who are 
interested in aluminium alloy as a material for 
marine construction. The department will be 
under the superintendence of Lieut.-Commander 
F. Merrett, R.N.R. (Ret.). Mr. T. ©. Scovell 
M.1.N.A., has been appointed as naval architect. 


THe British THomson-Houston Company, Ltd., 


announces that Mr. G. M. Campbell has relinquished 
the position of director of manufacture, but remains 
on the boards as adviser to the managing director 
(Mr. H. Warren). 
director of manufacture, has been appointed director 
of manufacture, and Mr. H. J. Armstrong has been 
appointed manager of Coventry works in succession 
to Mr. Vinsen. 
director, has relinquished the managership of 
transformer sales department, to which position 


Mr. W. W. Vinsen, assistant 


Mr. E. H. Ball, assistant sales 


G. Axe, B.Sec., A.M.I.E.E., has been 
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A Seven-Day Journal 


A Phantom Naval Fleet 


Iv can now be stated that for nearly two 
years of the war the Royal Navy used a phantom 
fleet of wooden warships, fitted with dummy 

ins, in order to hoax enemy reconnaissance 
aircraft and bombers. They were merchant 
ships with elaborate superstructures of plywood 
and canvas, which were painted to transform 
them into replicas of “ R ” class battleships and 
an aircraft carrier. Among these ships were 
three 7900-ton vessels belonging to the Shaw 
Savill and Albion Company, Ltd. They 
included the steamers “‘ Pakeha” and ‘ Wai- 
mana,’ which were turned into the 33,500-ton 
battleships ‘‘ Revenge” and ‘ Resolution,” and 
an aircraft carrier, the 12,000-ton ‘“‘ Hermes.” 
Their holds were filled with thousands of empty 
barrels, in order to give them greater buoyancy 
if they were hit with bombs and torpedoes. 
They were used as bait for U-boats and as 
acrial decoys, to draw the air attack from the 
pase ship at Scapa Flow, and in the Firth of 
Forth, when the fleet was away. They also 
served to dilute the air attack on the fleet when 
present and to keep the enemy guessing at the 
strategic disposition of our capital ships. It 
was left to a real battleship, H.M.S. ‘“* Cen- 
turion,” disarmed under the Washington 
Treaty, and in use as a repair and maintenance 
ship for local defence vessels at Devonport 
Dockyard, to carry this imposture into foreign 
waters. In a fortnight in 1941, while the dock- 
yard was under a heavy air attack, she was con- 
verted into a creditable imitation of the new 
battleship H.M.S. “ Anson.” With a crew of 
15 officers and 265 men she set out on a 20,000- 
mile trip round the Cape, which ended at 
Bombay. In June, 1942, she sailed in a convoy 
to Malta and was intercepted by the Italian 
fleet. In a monsoon in the Indian Ocean her 
dummy ‘‘ A” turret was swept overboard, and 
the astonished lookouts reported a l4in. gun 
floating down the fairway. The “Centurion,” 
we may recall, was finally sunk as a blockship 
off the coast of Normandy on D-day, and she 
took a worthy part in the Mulberry harbour 
scheme by serving as a breakwater for landing 
craft. 


The Telecommunications Conference 


Ir is announced by the Treasury that 
the Commonwealth Telecommunications Con- 
ference, which opened at 5, Old Palace Yard, 
$.W.1, on July 16th, 1945, has concluded its 
deliberations. It was attended by repre- 
sentatives from the Governments of the United 
Kingdom, Canada, Australia, New Zealand, 
South Africa, India, and Southern Rhodesia, 
and Lord Reith was its chairman. Repre- 
sentatives of Cable and Wireless, Ltd., and its 
associated overseas Companies were present at 
some of the meetings. The Conference assembled 
to review in detail the recommendations made 
by Lord Reith after his visit to the Dominions 
and India early in the year, which had followed 
the recommendations of the Commonwealth 
Communications Council last year. It examined 
a great variety of problems, including the 
question of rates, improvement of services, and 
technical matters, with a view to a strengthen- 
ing and better ordering of the Commonwealth 
telecommunications system. The Conference 
also made a preliminary examination of 
subjects, such as radio frequencies, which are 
likely to be discussed at the first post-war inter- 
national telecommunications conference. 


The Bristol Aeroplane Company 
and A.F.N., Ltd. 


Ir is announced that the Bristol Aeroplane 
Company, Ltd., has recently acquired a sub- 
stantial interest in A.F.N., Ltd., the company 
which has been responsible for the long series of 
successful high-performance Frazer-Nash tour- 
ing and sports cars. Two Bristol directors, 
Mr. G..8. M. White and Mr. W. R. Verdon 
Smith, have joined the board of A.F.N., Ltd. 
Continuity of policy and prospects of a successful 





future can be expected from A.F.N., Ltd., since 
Colonel H. J. Aldington remains its managing 
director and will retain responsibility for 
design. His brothers, Messrs. D. A. and W. H. 
Aldington, also continue their association with 
the company. This extension ‘of activity on the 
part of the Bristol Aeroplane Company was fore- 
shadowed in the chairman’s remarks at the 
recent annual general meeting of the company, 
when he said: ‘‘ We have endeavoured to lay 
the foundations upon which we oan establish a 
broad and well-conceived engineering business 
based primarily on aircraft and aero-engine 
design and construction but extending also to 
various related branches of high-class engi- 
neering.” A statement will be released shortly, 
it is expected, about the manufacturing policy 
and the types of Frazer-Nash cars which may be 
expected from this new alliance. 


Employment Problems on the North- 
East Coast 


In the course of a speech recently made at 
Whitley Bay, Mr. R. W. Mann, the managing 
director of Victoria Engineering Products 
and founder member of the North-East Engi- 
neering Bureau, dealt with the post-war 
problem of employment in the North-East 
Coast area. He rejected the idea that the engi- 
neering industry was necessarily controlled by 
big business. It had been shown, he went on to 
say, that 85 per cent., or nearly 5,000,000 people, 
were employed in factories which employed 
fewer than 500 workpeople each. In his 
opinion, the stability of large industrial engi- 
neering areas depended upon the diversity of 
trades. The high reputation of the North-East 
Coast for heavy industry was not enough, nor 
were the recent schemes for trading estates and 
Government factories to employ 30,000 people. 
The likelihood was, Mr. Mann continued, that 
some 150,000 workpeople would require employ- 
ment when post-war conditions were established. 
Many concerns, he said, were prepared to move 
into the North-East Coast area, but they were 
stopped by the lack of factories, and the lack of 
facilities to build them. Further, there were 
no homes to accommodate their executive 
staffs. If permanent employment was to be 
established in the North-East Coast area, and 
the pre-war conditions avoided, it would be 
necessary to give priority to the building of 
factories and homes for staff. 


Radio for Civil Aviation Conference 


THE Commonwealth and Empire Conference 
on Radio for Civil Aviation opened at the 
Ministry of Civil Aviation, Ariel House, Strand, 
London, W.C.2, on Tuesday, August 7th, and 
will last about a fortnight. All Commonwealth 
countries have sent delegations, and, in addi- 
tion, delegates from America and Russia will 
exchange views on the operational needs for the 
civil aviation user and technical possibilities, 
with the object of selecting for international 
discussion the most promising systems for use 
on international air routes. The Conference 
began with a speech made by the new Minister 
of Civil Aviation, Lord Winster, who then 
called upon Lord Swinton to open this third 
C.E.R.C.A. Conference. Lord Swinton stressed 
the need for intimate and constant partnership 
between the scientists and designers, on the 
one hand, and the civil aviation administration 
and airline operators, on the other. After the 
opening of the plenary session it is expected 
that the Conference will divide into two com- 
mittees. The provisional agenda will include 
a review and revision of radio aspects of the 
Appendix V of the final act of the Chicago 
Conference, the technical competence of civil 
aviation signals operating and maintenance 
personnel, radio airworthiness requirements, 
preferred standards for aircraft radio equip- 
ment and other accessories, and terminology. 
Other items for discussion are standard radio 
systems for the immediate post-war period, 
operational requirements for international 





standard radio systems, and proposals for 
international standard systems, to include com- 
munication, short-distance aids to navigation, 
presentation, long-distance aids to navigation, 
aids to obstacles marking and avoidance (includ- 
ing air-to-air collision warning), aids to final 
approach and landing, aids to rescue operations 
and airway and airport control: The civil 
aviation long-term development programme and 
proposals for radio frequency allocation will 
also receive attention. 


Enemy Owned Patents and Patent 
Applications 


THE Chartered Institute of Patent Agents has 
had under consideration for some time the 
position of enemy owned patents and patent 
applications, and certain other matters arising 
from wartime conditions. It has now issued its 
recommendations in the form of a printed 
memorandum. These recommendations may 
be briefly summarised as follows :—No action 
to deny Convention rights ‘after the war ; 
denial of any moratorium to enemy owners of 
British applications pending at the outbreak of 
war, which should remain dead, subject to an 
exception which is fully discussed in the memo- 
randum ; denial of any moratorium to enemy 
owners of lapsed British patents ; no’ extension 
beyond ordinary term for enemies to file Con- 
vention applications here; enemy-owned 
British patents retained in force by British 
licences, to be taken over by the Custodian of 
Enemy Property, with power to assign patents 
to exclusive licencees ; dating of patents filed 
under an extended Convention period, allowed 
by moratorium to be for purposes of Section 17 
(Term of Patent) twelve months from the date 
of basic application ; Section 27 (2) (d) (Abuse 
of Monopolies) to apply after the date of sealing 
of a British patent, where delayed Convention 
filing is granted under a moratorium or 
Emergency Act. Copies of the printed memo- 
randum can be obtained on request from the 
Acting Secretary of the Chartered Institute of 
Patent Agents, Staple Inn Buildings, High 
Holborn, London, W.C.1. 


The Port of Southampton 


Ir can now be stated that the port of South- 
ampton is again ready to receive the world’s 
largest liners, the Cunard White Star liner 
“Queen Mary,” of 81,000 gross tons, and her 
sister, the ‘“ Queen Elizabeth,” of 85,000 gross 
tons. The “Queen Mary” is at the present 
time on her way from America with Service and 
civilian passengers, and is expected to arrive at 
Southampton some time to-morrow, August 
1lth, when she will be accorded a civic welcome. 
The dredging of the approach channel from the 
Solent to the Ocean Dock, which has been 
carried out by the Southampton Harbour 
Board, in collaboration with the Ministry of 
War Transport, has now been completed. Pro- 
vision has also been made by the dock authority 
and the Southern Railway Company for the 
large liners to use the new docks, should two of 
them ever be in port together. The great dry 
dock, which was used for the preparation of 
concrete work in connection with the construc- 
tion of the Mulberry fabricated harbours, is now 
again ready to take its place in the carrying out 
of routine maintenance and repair programmes. 
During their wartime service these two great 
Cunard White Star liners were equipped as 
troop-carrying ships, and were fitted out to 
carry 15,000 to 20,000 men. They will now be 
used to return American troops to the United 
States, and it is not unlikely that they will 
eventually be joined by other ships, including 
perhaps the “ Europa,” of the North German 
Lloyd Line, which is being inspected and pre- 
pared with a view to trooping work. It is now 
reported that the port of Cuxhaven has been 
again put into service, which should greatly 
facilitate the more rapid handling of troops by 
avoiding the hitherto long Continental railway 
journeys with their unavoidable delay. 
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Historic Researches” 


(Continued from page 83, August 3rd) 
No. XI—THE ETHER DRIFT EXPERIMENTS 


‘Albert Abraham Michelson, 1852-1931, was 
born at Strelno, in Poland, but two years after 
his birth his parents emigrated to the United 
States, where in due course he began his educa- 
tion at the San Francisco High School. There- 
after he entered the Naval Academy, from which 
he graduated in 1873. In 1875 he was appointed 
instructor in physics and chemistry at the 
Academy and continued in that post until 1879. 
After spending a year in the Nautical Almanac 
Office at Washington, he proceeded abroad and 
studied at the universities of Berlin and Heidel- 
berg, the Collége de France, and the Ecole 
Polytechnique at Paris. On returning to the 
United States in 1883 he was appointed Pro- 
fessor of Physics at the Case School of Applied 
Science, Cleveland. Six years later, he was 
given a similar position at Clark University, and 
in 1892 he was selected for the Professorship of 
Physics at the newly opened University of 
Chicago, He resigned from that post in 1929 
and retired to Pasadena with the intention of 
continuing his research work. His chief contri- 
butions to physical science were in the fields of 
optics and astronomy. His interferometer, of 
which the ether drift apparatus was a develop- 
ment, was used by him to measure the velocity 
of light to an extreme degree of accuracy and, 
later, to measure the diameters of certain large 
stars. The 1881 ether drift experiment was 
made at Potsdam. The 1887 experiment was 
carried out in conjunction with Professor 


Morley at the Case School of Applied Science, 
Cleveland. Michelson seems never to have 
resigned himself fully to the null result of these 
and other ether drift experiments. To the end 
of his life he appears to have believed that it 
should be possible to measure the earth’s 
velocity relatively to the ether and never to 
have accepted the theory of relativity, which 
denies that possibility and insists that all ether 
drift experiments must give a null result. Ina 
letter to Lord Rayleigh in 1887 he sought to 
explain the zero result of his 1881 experiment on 
the supposition that a pocket of ether was 
dragged along with the earth in the cellar at 
Potsdam, where he had worked. When later in 
1887 he repeated the experiment at Cleveland 
and again obtained a “decidedly negative 
result he still appears to have clung to the ether. 
pocket explanation. Even when Miller, in 1921, 
fallowing a similar argument, transferred his 
apparatus to the high altitude of Mount 
Wilson and once again failed to obtain a con- 
vincing indication of the earth’s velocity rela- 
tively to the ether, Michelson still continued to 
believe in the possibility that the earth as a 
whole or locally drew a cloud or pockets of ether 
along with it. When in 1929 he retired to Pasa- 
dena, one of his main objects was to repeat the 
experiment at Mount Wilson Observatory. He 
died on May 9th, 1931, before more than pre- 
liminary arrangements for the experiment 
could be made. 





CCEPTANCE of the ether as the medium 

whereby light, radiant heat, and electro- 
magnetic forces were transmitted through 
space automatically entailed the assignment 
to it of sundry specific properties and charac- 
teristics. For example, it was an established 
fact of Newtonian mechanics that the velocity 
of propagation of a wave motion in any elastic 
substance was a function of its elasticity 
divided by its density. If therefore light were 
a wave motion in the ether its known high 
velocity of about 186,000 miles a second 
implied that the ether must be of very high 
elasticity or very low density or both. Elas- 
ticity is here used in the scientific sense. A 
hody of high elasticity is one which develops 
a great force against a small change of length, 
volume, or form. On this basis, the ether 
appeared as a medium possessing a modulus 
of rigidity many times greater than that of 
steel and a density many times less than that 
of hydrogen. 

Other inferred properties of the ether were 
added to it in order that it might be capable 
of fulfilling the duties thrust upon it. As a 
fluid, it had to he ‘“ perfect ’—that is, 
devoid of viscosity—it had to extend uni- 
formly throughout all space, whether empty 
of or occupied by matter, and, while capable 
of having a wave motion imparted to it 
under appropriate excitation, had otherwise 
to be completely quiescent and at absolute 
rest. - The last-named requirement: evoked 
gome controversy. Eventually, however, it 
was agreed that all material bodies must be 
capable of moving through the ether without 
disturbing its state of absolute rest and with- 
out dragging along with them an adherent 
envelope of the medium. 

In the main, the arguments on which these 
and other deductions concerning the nature 
of the ether were based were drawn from the 





* Nos. I, II, and III on “ Friction ’”’ appeared July 
14th, 21st, and 28th, 1944. Nos. IV, V, and VI on “ The 
Mechanical Equivalent of Heat ”’ ag September 
29th, October 6th and 13th, 1944. os. VII, VIII and 





1X on “ Electro-dynamics "’ appeared March 9th, 16th, 
and 23rd, 1945. 


science of optics. We will mention one in 
order to indicate their general nature. If it 
were supposed that bodies moving through the 
ether drew an adherent envelope of it along 
with them, then it was found impossible to 
explain certain optical phenomena, in par- 
ticular, the aberration of light. If, however, 
it were supposed that they could, and invari- 
ably did, move through it without an accom- 
panying envelope, the difficulties of explana- 
tion disappeared. This fact decided the 
opinions of physicists in favour of non- 
adherence. 

The more the ether was studied, the more 
extensive and remarkable became the pro- 
perties with which it had to be endowed in 
order that it might serve as a basis for the 
detailed explanation of observed physical 
phenomena. At one time the complexity-— 
and, in some respects, the contradictory 
nature—of its assigned properties seemed to 
some physicists seriously to suggest the 
possibility of the simultaneous existence of 
six different ethers side by side or interwoven 
throughout all space, each possessing indi- 
vidual characteristics which adapted it to the 
transmission of particular phenomena. The 
development of the electro-magnetic theory 
of light by Clerk-Maxwel!—in particular, the 
establishment of the fact that electricity and 
light were propagated with the same velocity 
—and the experimental demonstration of the 
close relationship between radiant heat and 
light, did much towards removing the doubts 
and ‘difficulties of the earlier nineteenth- 
century physicists. The luminiferous ether 
became accepted as the single ultimate 
vehicle responsible for the transmission of 
all phenomena assumed to be ether-borne. 
The transmission, it was believed, was 
affected either by the setting up of a strain 
in the ether or by the propagation of a wave 
motion through it. In the case of phenomena 
ascribed to wave motion it was agreed that 
one phenomenon differed from another, not 
because of a difference in the transmitting 
medium or in the speed of the transmission, 


but because of a difference in the wave lenvth 
of the undulatory motion. This conception 
freed the ether of the impression of being 
overcrowded. Since there were no objections 
to the supposition that vibrations of an 
infinite number of wave lengths could be set 
up in the ether, it could clearly accommodate 
the transmission of a wide range of pheno. 
mena differing from one another funda. 
mentally only as regarded their wave lengths, 

Belief in the existence of the ether owed 
its origin, it will be seen, almost entirely to 
dogma, the seed being sown by Newton when 
he refused to accept the possibility of “ action 
at a distance.”” Young’s experiment on the 
interference of light was almost the sole item 
of practical evidence that could be adduced 
in support of the belief. Even in that cele. 
brated instance the evidence was largely 
inferential. If light behaved as if it were a 
wave motion and not a stream of particles, 
then the existence of a medium in which the 


| wave motion could be set up had, it seemed 


obvious, to be postulated. 

It will also be seen that the transmission of 
radiant heat and electro-magnetic forces 
were assigned to the ether, not on the strength 
of independent experimental evidence, but 
predominantly because of the plausibility of 
the existence of the ether which had been 
established in the case of light. 

Growth of belief in the ether thus centred 
round the study of light, and drew its main 
stimulus from Young’s experiment. Very 
naturally, physicists turned their thoughts 
towards obtaining confirmatory experimental 
evidence of its existence. 

Well over a hundred years have elapsed 
since the first of many experiments designed 
for this purpose was performed. The basis 
of all these ‘ether drift ’’ experiments is 
simple. If the ether exists as a wholly stag- 
nant medium pervading all space and the 
pores of all bodies, then it provides a datum 
of absolute rest and a zero from which to 
measure the absolute velocity of a body 
moving through it. On the assumption that 
the body moves through the ether without 
dragging an envelope of it along with it, the 
absolute velocity of the body ought to be 
revealed by studying any ether-borne pheno- 
menon and the manner in which it varies 
with changes of alignment relatively to the 
direction of the body’s motion. Thus proof 
of the existence of the ether has been sought 
on the basis of detecting the absolute velocity 
of a body moving through it. 

The ether-borne phenomenon most com- 
monly—but not invariably—selected for 
study, has been light. The body of which 
the velocity relatively to the ether was to be 
measured has invariably—for fairly obvious 
reasons—been the earth itself. Accordingly, 
the experiments have consisted of attempts 
to detect and measure the apparent changes 
in the velocity of light—or in the optical or 
electrical behaviour of bodies—-with changes 
of alignment of the measuring apparatus 
relatively to the direction of the earth’s move- 
ment through space. The fact that the 
direction of that movement is initially un- 
known might seem at first sight to present a 
bar to the possibility of carrying out the 
experiments. In practically every instance, 
however, the experiments were designed to 
reveal simultaneously both the magnitude 
and the direction of the earth’s absolute 
velocity. 

The first of the ‘‘ ether drift ’’ experiments 
was performed by Arago in or about the 
vear 1818. His experiment may be described 
as an effort to detect an optical effect analog- 
ous to the Doppler effect in acoustics, in 
accordance with which the pitch of a note 
rises or falls with the velocity of approach or 
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source of the sound. According to New- 
tonian mechanics, the deviation of a ray of 
light passing through a prism ought to vary 
with the velocity of the prism towards or 
away from the source of the light ray. As 
sources of light, Arago selected a number of 
stars at widely varying positions in the 
heavens. His argument was that the earth, 
for all he knew, might be moving directly 
towards or away from one of the selected 
stars, but it could not be so moving simul- 
taneously relatively to more than one of 
them. He therefore anticipated that as he 
turned the prism from one star to another, 
the deviation of the ray passing through it 
would change, and that by analysing the 
variation he would be able to determine both 
the magnitude and the direction of the earth’s 
velocity relatively to the ether—its absolute 
velocity. His apparatus possessed sufficient 
refinement to detect quite a small variation 
of the deviation with change in the alignment 
of the prism. It completely failed to reveal 
any variation, large or small. 

To explain this unexpected result, Fresrel 
suggested to Arago that the index of refrac- 
tion of the prism was not an absolute quan- 
tity, but depended upon the velocity of the 
prism through the ether. To anyone brought 


ether. Indeed, it was during the fifty or 
sixty years following Arago’s experiment that 
analytic studies of the properties and mechan- 
ism of the ether reached the height of their 
development. 

It was not until 1881 that the subject was 
again taken up experimentally. In that year 
A. A. Michelson performed the first of a series 
of investigations by different workers, which 
was to extend over the next forty years. The 
term “ ether-drift ’’ is applied to these experi- 
ments because if the earth is really moving 
through a stagnant ocean of ether at absolute 
rest, an observer on the earth’s surface should 
perceive it as a drift or wind of ether flowing 
or blowing past him with a velocity equal 
and opposite to that with which he and the 
earth are in reality moving through space. 

Before describing the Michelson type of 
ether drift experiment, we may record that 
in 1887 Michelson, assisted by E. W. Morley, 
repeated it with increased care. In 1905, 
Morley, in conjunction with D. C. Miller, 
again performed it with still greater care. 
Finally in 1921, Miller working alone carried 
it out with an extreme degree of refinement. 
Apart from the philosophical and historical 
interest of this series of experiments, we may 





to-day profitably study them as examples of 




















MORLEY AND MILLER’S APPARATUS OF 1905 


up in the tenets of the Newtonian philosophy, 
this suggestion of Fresnel’s was startling. If 
one property of matter—specifically the 
index of refraction of a transparent body— 
was quantitatively affected by the velocity 
of the body and of the observer through the 
ether, was it not probable that other pro- 
perties were similarly affected? Was our 
conception of mass—and, for that matter, of 
length and of time—quite unaffected, as 
Newton taught, by the fact that we inhabited 
and made all our observations on or from a 
particular portion of the universe moving 
through the ether with a particular velocity ? 
Were the so-called “laws of nature ’’—the 
conservation of mass and energy, the laws of 
motion, the law of gravitational attraction—- 
really universal, as Newtonian philosophy 
held them to be, or were they conditioned by 
the velocity of our observation platform 
through space and therefore only of local 
applicability ? ‘The day was still . distant 
when these ideas were to be seriously debated, 
but we can now see that Fresnel’s suggestion 
contained the first hint of the theory of 
relativity. 

Arago’s results and Fresnel’s suggested 
explanation of them made little impression 
upon contemporary physicists. They con- 
tinued to believe implicitly in the Newtonian 





system of philosophy and in the reality of the 


remarkable experimental technique. They 
are particularly worthy of being recalled by 
reason of the fact that most previously pub- 
lished accounts of them are incomplete, and 
in some instances, misleading. 

In broad outline the Michelson method 
consisted of splitting a ray of light into two 
components, turning one through a right 
angle relatively to the other, and, after the 
two components had travelled equal distances, 
reflecting them back to the splitting point and 
reuniting them. If one of the components 
were aligned parallel with the earth’s velocity 
through the ether it should take longer than 
the other to execute the outward and return 
journey. Hence on being reunited the two 
components should interfere optically with 
one another and from a study of the inter- 
ference the time lag of the one component 
behind the other should be determinable. 
From this time lag and a knowledge of the 
length of the outward and return journeys of 
the components the velocity of the earth 
through the ether should be calculable. 

The adjoining sketch represents the appa- 
ratus diagrammatically. A beam of light 
from a source § is directed on to a half- 
silvered mirror M aligned at 45 deg. to the 
beam. This mirror splits the beam into two 
components, one of which travels straight 
on to a reflector R, at a distance 1, from M, 


while the other is deflected through 90 deg. 
towards a reflector R, at a distance /, from 
M. The two distances |, and /, are nominally 
equal. After reflection at R, and R, the 
two components return towards M, where the 
first—that reflected by R,—is deflected 
through 90 deg., while the second passes 
straight on. The components, now reunited, 
are received in an eyepiece E through which 
any interference between them can be 
studied. 

Two points, one theoretical and the other 
purely practical, have to be noted. In the 
first place, the direction of the earth’s velocity 
through space is just as much unknown as its 
amount. Hence it is impossible to set the 
apparatus with one of the arms—say, /,— 
parallel with that direction. Secondly, the 
two arms |, and /, are supposed to be of 
equal length. Since the quantity to be 
observed—--the extent of the interference 
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DIAGRAM OF THE MICHELSON EXPERIMENT 


between the two components—is of the 
order of a fraction of a wave length of light, 
it is obvious that any minute difference 
between the lengths of the two arms /, and 1, 
may by itself be responsible for a certain 
amount of interference between the com- 
ponents, quite apart from the interference 
which it is the prime object of the experi- 
ment to observe and measure—that arising 
from the fact that the two arms are aligned 
differently with respect to the earth’s absolute 
velocity through space. In actual fact, the 
degree of equality between the lengths of the 
two arms required to ensure that the acci- 
dental interference does not wholly swamp 
the intentional interference is far beyond the 
capacity of any engineer or instrument maker 
to guarantee. If the arms are nominally 
each a metre long, then a difference in their 
lengths of one millionth of an inch would 
jeopardise the whole experiment. 

Both these difficulties were eliminated by 
the adoption of a simple experimental tech- 
nique. The apparatus was mounted so as to 
be rotatable about a vertical axis, coincident 
with the point at which the arms cross at M. 
Initially, the setting was quite arbitrary— 
say, with the arm /, pointing to the east. The 
apparatus was then rotated slowly about the 
axis through M, the rate of rotation being 
such as to complete a full turn in about 6 min. 
During this movement continuous observa- 
tion of the interference fringes were made at 
the eyepiece E. 

Those who wish to follow the mathematics 
of the experiment will find the treatment 
outlined in the attached note. The result 


may be expressed verbally as follows :— 
Interference fringes will be observed at the 
eyepiece during the whole. of the rotation. 
They will be caused in part by the accidental 





difference between the length of the arms 
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1, and /,, and in part by the true time lag of 
the one component ray behind the other. 
The first cause has a constant effect at all 
angular settings of the apparatus. The 
second cause has a maximum effect when the 
arm 1, is aligned parallel with the direction 
of the earth’s velocity through the ether 
and a minimum effect when it is at right 
angles to that direction. The position of the 
interference fringes as observed against the 
scale in the eyepiece will, at any angular 
setting of the apparatus, be determined by 
the joint effect of these two causes, but as the 
first effect is constant while the second is 
variable, the shift in the position of the 
fringes—the difference between the maximum 
and minimum positions—will be determined 
solely by the second cause—the movement of 
the earth through the ether. 

The experimental procedure therefore con- 
sisted of taking continuous observations at 
the eyepiece while the apparatus was rotated, 
noting the setting at which the fringes 
occupied the maximum position—thereby 
obtaining the direction of the earth’s velo- 
city through the ether—rotating the appa- 
ratus through a further 90 deg. and measur- 
ing the shift of the fringes—thereby obtaining 
the measure of the magnitude of the velocity. 
A simple inspection of the mathematical 
formula governing the shift shows that 
extreme accuracy of knowledge concerning 
the absolute lengths of the arms /, and /, or 
the realisation of an extreme degree of 
equality between them is not necessary. The 
percentage error in the value of the earth’s 
velocity deduced from the shift of the fringes 
will not be greater than the percentage error 
in the assumed length of the arms. 

An important point commonly ignored in 
descriptions of the Michelson experiments 
must be noted. A single isolated experiment 
proves nothing. Let us suppose that such 
an experiment is performed, and that no 
shift of the interference fringes is observed 
as the apparatus is rotated. The superficial 
inference would be that the earth’s absolute 
’ velocity is zero. This inference as a general 
statement would be unjustified. The earth’s 
orbital velocity round the sun is about 
18-6 miles per second. Its absolute velocity 
at any instant is the resultant of this orbital 
velocity and the absolute velocity of the sun. 
The absolute velocity of the sun is unknown, 
but it is quite reasonable to suppose that it 
may be equal to or closely the same as the 
earth’s orbital velocity, and that over a 
period it may be regarded as rectilinear. On 
these assumptions, it is clear that at one 
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date in the year—D,—the orbital velocity of 


the earth and the absolute velocity of the 
sun will be equal, but oppositely directed. 
Hence if the experiment happened to be 
performed at this particular season, it ought 
to yield a zero result; the interference 


fringes ought to exhibit no shift. Six months 
later, however, —-D,—the two velocities will 
be similarly directed, and the experiment 
ought to indicate an absolute velocity of the 
earth of about 37-2 miles per second, twice 





its orbital velocity. It follows, then, that it 
is quite within the competence of Newtonian 
mechanics to explain an isolated zero result 
of the Michelson experiment. The experi- 
ment must be repeated six months later before 
any deduction can be drawn from it. 

A minor point which may cause some mis- 
understanding should also be noted. The 
experiment should reveal not the earth’s 
absolute velocity, but the absolute velocit; 
of the point on the earth’s surface at which 
the experiment is conducted. That velocity 
is the resultant of the sun’s absolute velocity, 
the earth’s orbital velocity, and the velocity 
due to the earth’s diurnal rotation on its axis. 
Even at the equator, however, the third- 
named component is less than 0:3 mile per 
second or about one-sixtieth of the orbital 
velocity. Its influence is therefore negligible. 
The fact that the experiments of the Michel- 
son series were performed in latitudes remote 
from the equator makes the diurnal velocity 
component of even less importance. 





Mathematical Note.—Let two waves or 
particles of light, a, 6b, leave the source S simul- 
taneously. At the mirror M let a proceed along 
arm 1, to reflector R,, and b, after deflection 
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through 90 deg., along J, to Rz. Let the arm i, 
be aligned at an unknown angle 6 to the direc- 
tion of the earth’s absolute velocity v. Fig. 1 
represents the positions of 1, at three successive 
instants (1) when a leaves the mirror M, (2) 





when, after an interval t,, it reaches the reflector 
R,, (3) when, after a further interval ¢,, it 
returns to the mirror, now at M”. While the 
mirror is moving in space from M to M” with 
velocity v, the light wave or particle thus moves 
along the path M R, M’ with velocity c. From 
the geometry of the figure, it is easy to show 
that the total journey time of a is 


Ve—v sin? § .1 
t=t,+t,=2 ee ss 





Fig. 2 is the corresponding diagram for arm 
1, and wave or particle b. In this case the total 
journey time is 

Vc?—v? cos? 0. tl 


c?— y? 





t=t,!’ +t,’ =2 


The difference between the two journey times 
is thus 


Si=t—v’ 
2 eer corey Stee 
“i _w (Vc?#—v? sin? 0 . 4—Ve—v? cos? 6 . J.) 


The time lag of a behind 6 therefore varies with 
the angle 6. At 6=0 deg., it will have one 
extreme value 


2 Seat 
8 t= a_i (e L—-Vea—v . 1), 
and at 0=90 deg., another extreme value, 


2 aren 
(Ye?—v? .l,—cel 
Ce—Ve Vv a 2) 
The difference between these two extreme values 
is ’ 





8 tyg= 


1 airs 
A t=8 t,—B y= 2 tw . (c—Ve—v8) 


This difference determines the shift of the 
fringes during the rotation. The linear amount 
of the shift is a simple function of Aé and of 
the wave length of the light employed. The 
value of A ¢ is relatively insensitive with respect 
to the exact values of 1, and/,. If At is zero, 
that is, if no shift is observed, the only inference 
that can be drawn is that v is zero, provided the 
arms do not change their lengths with their 
alignment. If they do change their lengths in 
the manner suggested by Fitzgerald—see the 
next part of this article—then both $¢, and 
8t,, will be proportional to 1,—l,, or sub- 
stantially zero, and therefore no shift will be 
observed. 

(To be continued) 








Hams Hall ““B”’ Generating Station 


No. Il—(Continued from page 86, August 3rd) 


TURBO-ALTERNATORS 


Te turbines are of the two-cylinder 
tandem reaction type, running at 1500 
r.p.m., driving a main alternator of 50,000 kW 
output capacity at a voltage of 33 kV, 
and a direct-coupled auxiliary alternator of 
3500-kW generating at 3:3 kV. The steam 
conditions at the turbine stop valve are 
650 lb. per square inch and 825 deg. Fah. 
Four stages of feed heating are employed, 
giving a final feed temperature of 340 deg. 
Fah., with a vacuum at the turbine exhaust 
of 28-5 Hg. The surface condenser is of the 
two-pass type, and requires 40,000 gallons of 
circulating water per minute at 75 deg. Fah. 
to obtain the above vacuum. The auxiliaries 
are on the unit system. Two 600,000 lb. per 
hour feed pumps are installed, one steam and 
one motor driven, and three 50 per cent. duty 
circulating water pumps are installed for each 
machine. Air is ejected from each condenser 
by a set of three two-stage steam jet air 
ejectors, two of which are sufficient to deal 
with the maximum load. 


Cooting TOWERS AND CIRCULATING WATER 
SYSTEMS 


Make-up water from the River Tame is 





pumped by electrically driven vertical-spindle 
pumps housed in a riverside pump house. 
The purge water from the cooling tower 
system runs by gravity from the overhead 
discharge troughs to the ash sluice system. 
Each cooling tower has a nominal cooling 
capacity of 5,000,000 gallons per hour, and is 
of circular ferro-concrete construction, each 
being 209ft. in diameter, at the base, 31(ft. 
high, capable of cooling sufficient water for 
75,000 kW of generating plant. The vertical 
and horizontal supports for the timber laths 
are of pre-cast concrete, water being distri- 
buted within the tower by means of an 
annular concrete trough around the peri- 
phery of the tower shell. 
Works Suppiy 

The works supply is generally taken from 
the direct-coupled auxiliary alternators at 
3-3 kV, all motors above 100 H.P. being 
operated at this voltage. Stand-by supply 
at the same voltage is obtained through works 
transformers, one being associated with each 
turbo-alternator. Smaller motors operate at 
400 volts A.C. 

SWITCHGEAR 
The main 33-kV switchgear is installed in 
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three separate houses, one for each 50,000-kW | be approximately £30 per kW, inclusive of 
turbo-alternator, and is designed for a| wartime increases. 
It is of |}entire cost of the power station, including 


rupturing capacity of 1500 MVA. 


the small oil volume metal-clad type, the! civil engineering works and railway sidings. 








MAIN 33KV SWITCHGEAR 


insulating medium being Freon gas. The 
bus-bars are arranged in the form of a ring 
with accommodation for the generator and 
seven outgoing 33-kV feeders. Isolators 
are interposed in the bus-bar between each 
circuit breaker to permit complete and inde- 
pendent isolation of any unit. The switch- 
gear is normally controlled from the remote 
control room, but a duplicate control board 
in each switchhouse provides for local con- 
trol in emergency. 

In the second half of the station all main 


switching will be carried out at 132 kV. Air- 
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THERMAL” PERFORMANCE 


blast circuit breakers of 2500 MVA rating 
will be employed with 132-kV transmission 
circuits to the city area. 


Controt Room 


The control room, circular in plan and 
remote from the main building, contains a 
diagram type board with shadowgraph instru- 
ments and desk type control panels for the 
generators. In addition to the usual indicat- 
ing instruments required for electrical control, 
shadowgraph instruments indicate the boiler 
loads, steam, and vacuum conditions in the 
power station. 


Costs 
It is estimated that the capital cost of the 














The works costs for the years 1943 and 
1944 are given below :— 
1943. 1944. 

Pence per unit Pence per unit 
sent out. sent out. 
Coal oon - eo O-1862 0-2188 
Coal and ash handling .. 0-0078 0-0099 
Oil, water, and stores ... 0-0018 0-0016 
Salaries and wages, operation 0-0098 0- 0080 
Repairs and maintenance 0-0070 0-0102 
Total works cost ... 0-2126 0- 2495 
Coal consumed, tons 251,080 ... 383,882 
Price per ton... 7s. Od. ... 308. 1}d. 


As the use of pulverised fuel is one of the 
outstanding features of the station, details 





regarding operating and maintenance costs 
of the pulverising plant are given below :— 


Pence per ton. 
Operation (wages) ...  ... ee. see vee 1-00 
Repairs and maintenance. eee -. 3°86 
Power (twenty-six units per ton) . we «64°84 
Total . Dies dex ace, cee ose, O89 


Gitex Reeve 
The diagram shows the actual thermal 
performance of the power station under 
operating conditions, as compared with the 
specified Parsons line, from which it will be 
observed that the actual results compare 





first half of the station when completed will 





This figure includes the 


The following table gives the principal 
operating statistics for two years of opera- 
tion :— 


1943. 1944. 

Station sapeetin million 

watts . aan 53-3 P 107 

(i07- 0 ot June) 

Units sent out sce tee GOGS 634,291,000 
Units used in works * 34,167,900 51,580,100 
Units generated 471,573,800 685,871,100 
Units generated used on 

works, percent....  ... 7°36... 7-54 
Maximum demand sent 

out, kW... «- 104,000 103,100 
Overall thermal effi - 

ciency, per > yee ose 26-79 26-70 
Coal consumed, to .. 261,080 383,882 
Calorific ‘value, * Th. U. 

per po . 9,900 ... 9,439 


Average gy 'pres- 
sure at turbine ex - 
haust, lb. per sq. in.. 0-69 ... 0-72 

Average inlet tempera- 
ture of cooling water, 
deg. Fah. ... ... 

Average outlet tempera- 
— of cooling water, 

g- Fah, ... 76-4... 77-3 

‘snags outlet flue gas 
temperature, deg. Fah. 262 ese 278 

Average feed water tem- 
perature to economiser 
deg. Fah. ... . 347 tee 345 

Average steam tempera- 
ture at boiler stop 
valve, deg. Fah. oss 834 ax 836 

Average steam tempera- 
ture at turbine stop 
valve, deg. Fah.... ... 821 oss 822 


Average steam ’ pressure 

at boiler stop valve, , 

Ib. per sq. in. gauge ... 652 ne 657 
A steam pressure 


at turbine step valve, 
Ib. per sq. in. gauge . 620 iss 625 
Total water evaporated, 

Ib. . 4,364,820,000 ... 6,403,833,000 
Make-up: to water evapo- 


rated, per cent... 3-9 ae ¥ 3-3 
Average CO, in outlet 
flue gas, per cent. ... 13-5 ae 13-5 
AVAILABILITY 


The station has so far been operated under 
base-load conditions, and therefore the availa- 
bility of the plant has not been restricted by 








favourably with the design conditions. 





external circumstances. The following table 





MAIN STEAM PIPES AND COAL BUNKERS 


gives the boiler availability expressed as a 
percentage of the total hours over which the 
plant has operated :— 





1943. 1944. 





Date in- ee g | Exclud’g} Includ’g} Exelud’g 





Boiler. | stalled. surve surve survey 
yaa period. partied. period. 

No. 1 | 24/4/42} 78-1 86-6 71°65 86-2 

No. 2 " ~ = 71-9 86-1 79-0 87+1 





No. 3 79-6 | 79-6-| 68-6 | 89-5 
11a 100-0 | 100-0 | 78-8 | 82-8 














In a similar manner the following table 
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SSS eee ee 
EFFECTS OF EXPLOSIONS ON LOCOMOTIVE BOILERS IN AMERICA 


(For description see opposite page) 





FIG. 1—EXPRESS LOCOMOTIVE AFTER EXPLOSION FIG. 2—INTERIOR OF FIRE - Box 














FiG. 3—FiRE- Box AND CROWN Fic. 4—BOILER OF FREIGHT LOCOMOTIVE 





Fic. 5—BOILER OF FREIGHT LOCOMOTIVE Fic. 6-CROWN SHEET TORN LOOSE 

















FiG. 7—CROWN SHEET FAILURE FIG. 8-CROWN SHEET FAILURE 
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gives the turbo-alternator availability :— 


Turbo- Date 1943. 1944, 
alternator. installed. Percent. Percent. 
No. 1 ... 27/4/42 19-4 ... 89°65 

19/6/43 87-8 ... 89°5 


No. 2.. és ex 
It should be pointed out that the outage 
in the case of the turbo-alternators is not 
directly attributable to the main unit, but 














required by boilermakers, which is of the 
order of 26 per cent. for an increase in tem- 
perature above 825 deg. Fah. and from 650 lb. 
to 12001lb. pressure respectively. Turbine 
prices for the same increase in steam con- 
ditions are more modest, being about 9 per 
cent. Not until the pioneer plants now 





CONTROL ROOM 


was in the main due to minor steam range 
leaks, switchgear, and other indirect causes. 


CONCLUSION 


Mr. F. W. Lawton, chief engineer and mana- 
ger, remarksthat high steam temperatures and 
pressures are likely to be employed in future. 
Even with present fuel prices, however, it is 
difficult to justify economically the use of 
higher steam conditions with the average 
load factor obtained throughout the life of 
the plant, owing chiefly to the price increase 





installed in this country have been in service 
for at least two years are we likely to have 
sufficient reliable operating data on which 
to assess the practical and economic value 
of employing higher steam conditions than 
used in the Hams Hall “ B”’ power station. 


Marin CONTRACTORS 


C. A. Parsons and Co., Ltd. ... Turbo-alternators 

International Combustion, Ltd. Boilers and ash-han- 
dling plant 

Main switchgear 

Electrostatic flue gas- 
cleaning plant 


A. Reyrolle and Co., Ltd. 
Lodge-Cottrell, Ltd.... ; 








Accidents to Locomotives on 


American 


Railways 


By E. E. RUSSELL TRATMAN 


XPLOSIONS of boilers constitute a minor’ 

but continuing class of accidents to loco- 
motives on the railways of the United States, 
and with few exceptions they are all due to 
overheating of the fire-box crown sheets as a 
result of failure to maintain a proper water 
level in the boilers. No case of “ shell explo- 
sion’ has been recorded for several years, 
and cases of “‘ miscellaneous fire-box failures” 
are few. It appears that on English railways 
boiler explosions are rare, although three 
which have occurred under war conditions 
have been the subject of official inquiry. 

For American railways the records of the 
Bureau of Locomotive Inspection, Interstate 
Commerce Commission, show totals of 13, 25, 
and 19 boiler explosions for the fiscal years 
1942, 1943, and 1944, or a grand total of 57 
for the three years. These accidents caused 
the deaths of 59 persons and injuries to 136. 
In most cases the explosions were extremely 
violent, the boilers being torn from the 
frames and thrown to considerable distances. 
In one unusual case, in 1943, the explosion 
was a secondary feature of the accident. As 
a result of a train collision the engine was 
derailed, and came to rest with its front end 
at the foot of an embankment slope. In this 
position the fire-box was drained of water, 
with consequent overheating which led to 








the explosion. The engineman, who had 
jumped to safety when the collision 
occurred, was killed while trying to reach 
the engine and prevent the explosion. 
Another explosion was caused by overheating 
of parts of all the fire-box sheets owing to 
foaming of the water in the boiler. And ina 
third exceptional case the explosion was 
caused by failure of a fusion-welded joint in 
a crown sheet patch. Apart from such few 
exceptional cases, however, the great majority 
of boiler explosions have been caused by 
overheating of crown sheets owing to low 
water level in the boilers. 

Typical examples of accidents of this class 
are shown in the accompanying photographs, 
which also testify to the violence of the 
explosions. The official reports state that 
the boiler explosions have been reduced 
materially since the passage of the Boiler 
Explosion Act. They point out also that 
many locomotives are provided with such 
protective devices as siphons, multiple drop 
or fusible plugs, and low-water alarms, all of 
which have no doubt prevented explosions or 
at least minimised their severity. Railways 
are continuing and extending the use of such 
safety devices. With reference to mainten- 
ance of water level in locomotive boilers, the 
report of 1944 includes the following warning : 





“‘ Occurrence of explosions caused by over- 
heating of crown sheets due to low water, 
with consequent loss of life and serious 
injuries and damage to locomotives, clearly 
points to the hazard brought about by any 
relaxation of the vigilance normally exercised 
in the maintenance of safe water level, 
or in the promptness with which the 
fire is extinguished in the event that a 
safe water level cannot be maintained. 
All employees whose duties include 
responsibility for the maintenance of safe 
water level should see that water glasses 
(including water glass cocks and all connec- 
tions) are properly blown out and gauge 
cocks tested, and that al] are known to be in 
good working order before each trip. 

“The water level shown in the water 
glasses should be carefully observed at all 
times, and the glasses should be blown out 
sufficiently often during each trip, and move- 
ment of the water in the glasses carefully 
noted at that time and thereafter to ensure 
that the level in the glass moves up and down 
freely with the water level in the boiler, 
which is subject to practically constant 
motion over a narrow range when the loco- 
motive is working. It should be specially 
stressed that those observing the water level 
should always be guided by the lowest indi- 
cation of any of the water-level indicating 
devices, if there is any variation in the indi- 
cations. In other words, the least favourable 
indication should be considered as the correct 
indication. Gauge cocks should be tried 
frequently to check the level shown in the 
water glasses. If the water is below the 
line of sight in the glass, emergency measures 
to protect the crown sheet from overheating 
should be taken at once. Interpretation of 
a ‘ flutter’ of water from the bottom gauge 
cock as indicating safe water level in the 
boiler : will in all probability result in 
disaster.” 

Returning now to a brief description of the 
illustrations, Fig. 1 shows the overturned 
locomotive of a train after the boiler exploded 
while the engine was hauling a troop train 
at about 50 m.p.h. Two employees were 
killed and two seriously injured. The boiler 
was torn from the frame fastenings, but 
remained attached to the cylinders, the 
frames being broken at the rear of the 
cylinders. All wheels were derailed, and the 
boiler and running gear came to rest about 
250ft. beyond the point where the explosion 
occurred. A curious feature is that the 
tender stands ahead of the engine, having 
apparently overrun it. 

An interior view of the fire-box, in Fig. 2, 
shows the top part of the back tube sheet, 
with tear and folds where the crown sheet 
failed. And Fig. 3 shows the fire-box and 
crown sheet in the shop, with part of the 
tube sheet at the left. 

The locomotive shown in Fig. 4 had been 
hauling a freight train, but was standing at 
a water tank when the boiler exploded and 
broke loose from the frames. In its flight 
it wrecked the approach to a concrete high- 
way bridge spanning the tracks, as shown at 
the left, and it alighted on the slope of a 
cutting, 116ft. from where the engine had been 
standing. In Fig. 5 is seen the fire-box of 
the second engine of a double-header freight 
train which was running at 15 m.p.h. when 
the boiler exploded. Two employees were 
killed and three seriously injured. In Fig. 6, 
the boiler explosion tore the crown sheet 
loose from the welded seam at the fire-door 
sheet and pulled away from all the crown 
stays, inverting itself and landing against the 
tube sheet. The right back corner of the 
mud ring or foundation ring was broken and 





driven inwards 30in., downwards 30in. out 
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of line, and 30in. forwards, leaving it in an 
approximate diamond shape, The engine 
was standing at a water station about 44 miles 
from where it had been uncoupled from a 
freight train on account of low water in the 
boiler. 

An interior view of a fire-box after a crown 
sheet failure, due to overheating, is shown 
in Fig. 7 ; and in Fig, 8 is a somewhat similar 
view. Here the overheated door sheet has 
a small pocket at the centre and another near 
the corner of the crown sheet, which sheet 
also has a bag or pocket at the left. There 
are also bulges between the stays in the crown 
sheet, and a bulge in the upper central part 
of the door sheet. In this case the locomotive 
was hauling a freight train at about 25 m,p.h. 

As an instance of the violence of such 
explosions and the curious occurrences that 
attend them, reference may be made to the 
boiler explosion on the locomotive of a 
passenger train running at 70 m.p.h. The 
boiler was hurled directly ahead, turning a 
summersault in its flight and landing on the 
track, 700ft from the train, from which point 
it bounded about 200ft. further. 


PREVENTION 


Prevention of accidents to locomotives, 
with resultant safety in railway operation 
and safety to employees, is the main purpose 
of the Bureau of Locomotive Inspection. To 
accomplish this purpose it conducts periodical 
and systematic inspections of the engines, 
and careful investigation of all accidents, 
major and minor, and their causes, as a means 
of accident prevention. Special stress is 
laid upon the humane side of accidents, and 
for every accident the number of persons 
killed and injured is recorded and published. 
Employees killed and injured are classified 
as to their occupations, thus distinguishing 
between train crews and men in the shops 
and running sheds or round-houses. These 
investigations are distinct from those relative 
to train accidents. 

The inspection as provided for by the 
law are conducted on a detailed and compre- 
hensive basis, covering all parts and appur- 
tenances involving a list of more than sixty 
individual items. The results are recorded for 
each inspection and for each railway, 
although, of course, no one railway has 
defects in all of these items in any one year. 
Inspectors have authority to order engines 


Tasty I.—Accidents and Casualties Caused by Failure of 
Some Part of Locomotive, Boiler, or Tender 





1942. 1943. 1944, 





Steam locomotives— 
Number inspected... ...| 113,451 | 116,647 | 117,334 
Number found defective | 10,970 


11,901 | 12,710 

Number ordered out of 
_ eae 474 487 630 
Number of defects found} 44,928 | 51,350 | 56,617 
Number of accidents ... 222 319 403 
Number of persons killed 34 27 25 


Number of persons in- 
ee ees ae 227 373 466 
Number of boiler acci- 
GOT on ese ges ieee 81 129 141 


Number of persons killed)* 30 25 17 
Number of persons in- 
j 83 173 194 


Locomotives other than 
steam— 
Number inspected... ... 6,728 6,847 7,711 
Number found defective 358 298 378 
Number ordered out of 
Ss “shee wey ese 12 . 6 9 
Number of defects... ... 928 849 1,026 














* Caused by failure of some part or appurtenance of 
locomotive boiler, 
out of service if any serious defect or danger- 
ous condition is discovered. This power has 
been a difficult factor in railway operation 
under war conditions, which comprise short- 
age of locomotives, shortage of materials and 
equipment for repairs and renewals, impossi 
bility of procuring new engines, necessity of 


their full capacity, shortage of men for main- 
tenance and repair work, and the imperative 
necessity of handling exceptionally heavy war 
traffic. During 1944, there were 630 engines 
thus ordered out of service on account of 
defective parts or conditions. 


CAUSES 


Accidents and casualties caused by failures 
of some part of a locomotive, boiler, or tender 
during the three years noted above, are sum- 
marised in Table I. Accidents are classified 
as to their causes, and the number of acci- 
dents and casualties are recorded. Thus 
in the report for 1944 there were tabulated 
nearly sixty different parts which were found 
defective, some of which are given as examples 
in Table II. Furthermore, in addition to 
TaBLe II.—Acoidents and Casualties Resulting from 

Failures of Steam Locomotives and Tenders and their 
Appurtenances, 1944 (Abbreviated) 








Number | Number 
of of Number 
accidents} killed. | injured. 
Air GE dae nee - ase 3 — 4 
Arch tubes ... ee 1 -— 2 
Boiler explosion, crown 
sheet aia Sete) heat pee 19 12 62 
ta aa a <= pee ieee ” — 12 
uplers ... . eee — 9 
Crank pins ... pes 7 --- 9 
Flues ... ... aah 8 — 9 
Grate shakers ... ... . 19 —_ 19 
Pistons and piston-rods ... 3 — 3 
Pl in fire-box sheets ... 1 — 1 
Rods, main and side ; 7 2 9 
oo ae re 4 1 4 
VERUG GONE cc. ss nk ase 10 1 9 














detailed investigations and reports on serious 
accidents, every accident attributed to a 
defect on a locomotive is given a brief 
description. A few examples of these state- 
ments are quoted below :— 

Western Pacific Railroad; September 
19th, 1943 ; locomotive ‘‘ No. 330” ; Smoke 
Creek, Nevada. — Flames from fire-box 
entered the cab when the main throttle was 
closed, owing to insufficient action of the 
steam blower. Apparently the feed-water 
pump was accidentally operated instead of 
the blower, as the hand wheels of these 
appurtenances were adjacent and identical, 
and neither was marked for identification. 
One injured. 

Seaboard Air Line Railway ; September 
2nd, 1943; locomotive ‘‘ 820”; Catawba, 
South Carolina.—Crown sheet failure caused 
by overheating owing to low water. Water 
passage through bottom water glass valve 
was reduced to approximately one-half of its 
original diameter by hard scale adhering to 
its walls, and was further reduced by a flake 
of hard scale. Flow of water through left 
tank hose strainer was reduced by an accumu- 
lation of grass and weeds. Numerous work 
reports concerning cleaning the tank hose 
and strainers indicate that considerable 
trouble had been experienced owing to foreign 
matter in the feed water. One killed; two 
injured. 

Pennsylvania Railroad; June Ist, 1944; 
locomotive “5377”; Columbus, Ohio.— 
Main driving wheel axle broke ; progressive 
fracture extended through approximately 
80 per cent. of cross-sectional area. Driving- 
boxes pounding or engine riding rough were 
reported on May 19th, 22nd, 29th, and 31st. 
One injured. 

Missouri and Arkansas Railway ; Decem- 
ber 9th, 1943 ; locomotive “ 50”; Marshall, 
Arkansas.—Crown sheet failure caused by 
overheating due to low water. Bottom water 
glass cock was completely clogged with boiler 
sediment, causing water glass to have 
incorrect reading. Water in boiler was very 
dirty, and water glass had not been properly 





working all engines, including old ones, to 


blown out. ‘“ Wash out boiler ” was reported 


on December 2nd and 6th, though this was 
not done. Locomotive was due for monthly 
inspection and boiler wash before departure 
on this trip. Two injured. 

Chicago, Rock Island and Pacific Railway ; 
October 4th, 1943; locomotive “2103 as 
Burr Oak, Illinois,—Wash-out plug blew 
out when attempt was made to tighten it 
while under steam pressure. Threads on the 
outer end of plug were corroded and wasted 
away, and the remaining threads were defec- 
tive owing to the plug having been applied 
cross-threaded. One injured. 

Kansas City Southern Railway ; February 
24th, 1944; locomotive ‘‘ 532”; Leesville, 
Louisiana.—Broken radial stay blew out of 
wrapper sheet (inside of cab) while being 
caulked with an air hammer while boiler was 
under 155 lb. steam pressure. Stay broke 
through an old fracture near crown sheet ; 
stay was improperly applied, and threads on 
stay did not enter wrapper sheet sufficiently 
for proper thread ae. Threads on 
stay and in wrapper sheet were badly deterio- 
rated. One killed, one injured. 

Northern Pacific Railway; June 3rd, 
1944; locomotive “1265” ; Auburn, Washing- 
ton.—Water gauge glass burst, breaking the 
rearandright glass panelsinshield. One killed. 

Illinois Central Railroad ; June 8th, 1944; 
locomotive ‘‘ 2410”; Otto, Illinois.—Cross.- 
head shoe broke through sections between 
the bolt holes, and came off crosshead. Bolt 
holes were worn and elongated and bolts were 
sheared and badly bent. One injured. 

Erie Railroad; June 24th, 1944; loco- 
motive “132”; Port Jervis, New York.— 
Mechanically operated fire door did not open 
properly. One injured. 

Gulf, Mobile and Ohio Railroad ; January 
15th, 1944; locomotive “472”; Carroll, 
Tennessee.—Arch tube pulled out of inside 
throat sheet. Tube was entered in hole in 
throat sheet at an improper angle, and tube 
was not beaded or flared on the water side of 
the sheet. Two injured. 

Mechanical stokers are required for all 
coal-burning locomotives having a weight 
of 160,000 lb. or more on the driving wheels 
and used in fast or heavy passenger service. 
Also for engines in similar freight service and 
having 175,000 lb. or more on the driving 
wheels. These requirements are largely for 
the benefit of the firemen on such large and 
powerful engines, but are also in the interest 
of efficient operation, as hand firing under 
such conditions cannot be maintained effec- 
tively. Another ruling requires periodical 
removal of boiler tubes. Two important 
recommendations are renewed in the 1944 
report, in order to expedite compliance by 
the railways :—First, all steam locomotives 
should be equipped with a brake pipe valve 
at the rear of the cab or front end of the 
tender for use in accidents where, due to 
failure of steam pipes or other causes the 
cab is suddenly filled with steam, forcing 
the occupants to leave without opportunity 
to close the throttle—or regulator—or apply 
the brakes in the usual manner. Secondly, 
all steam road or train engines should be 
equipped with devices at the cab or tender 
deck for ascertaining the depth or quantity of 
water in, the tender tank, as accidents occur 
where the fireman, has to make his way back 
over the tender to the filling hole. These 
recommendations are in line with the activity 
of the Bureau in protecting the safety of the 
men operating the train service. 








2000-kW Om Eneive GeneRATING SEeT,—In our 
article on the 2000-kW oil engine generating set, 
published in our issue of July 20th, the alternator is 
of the E.C,C. type and not of the E.E.C. type, as 
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A New G.W.R. Locomotive 





THE first locomotive of a new 4-6-0 type has 
just been completed at the Swindon works of 
the Great Western Railway Company. It 
incorporates a number of modifications, tried 
out in the 6959 series of the “‘ Hall” class loco- 
motive, which proyed satisfactory in service. 
Numbered 1000, it closely resembles the 
“Hall” class, as may be seen from the accom- 
panying illustration. 

The boiler has a working pressure of 280 lb. 
per square inch, and is just over 12ft. 7in. long, 
with outside diameters of 5ft. and 5ft. 8%in.; 
the fire-box outside dimensions are 9ft. 9in. by 
5ft. 10fin. at the top, and 9ft. 3in. by 4ft. at the 
bottom, with heights of 6ft. 8}in. and 
5ft. 1#Jin. A new design of superheater gives a 
higher degree of superheat than hitherto. The 
1979 square feet of total heating surface is made 
up as follows :—Superheater tubes, 265 square 
feet ; fire tubes, 1545 square feet ; and fire-box, 
169 square feet; the area of the grate is 
28-84 square feet. 

An ashpan of the hopper type has been fitted 
to facilitate quick removal of ashes at depéts. 
This first engine has a double blast pipe and 
chimney for experimental purposes. 

The two 18}in. by 30in. cylinders have 10in. 
diameter piston valves, and are cast separately 
from a fabricated steel saddle between the steel 
plate main frames. A plate frame type bogie 
is independently sprung and has 3ft. diameter 
wheels, 

The engine has an overall length of just over 
38ft., its total load of 76 tons 17 cwt. being 
distributed as follows :—Bogie, 17 tons 15 cwt.; 
each coupled wheel, 19 tons 14 cwt.; with the 
tender the total fully laden weight is 125 tons 
17 owt, 

At 85 per cent. boiler pressure the tractive 
effort is 32,580 lb. With a view to simplifying 
construction the tender has been redesigned, 
and the tanks, which carry 4000 gallons of 
water, are built up entirely by welding. 





—— 





Retrospect—J. Parkinson and 
Son 


Mr. Ernest Parkinson has been good 
enough to send us a copy of a booklet which 
he has written for circulation amongst his own 
people at the Shipley works to give them the 
historical background of a firm now over fifty 
years of age. The story he has to tell is instruc- 
tive and entertaining, and it is told with admir- 





able simplicity, Every successful achievement 
is the scaling of a peak, and there is the same 
fascination in following the path of the climber 
as of retracing the steps of great mountaineers. 

It would seem a wide gap between a young 
man of nineteen years canvassing orders for 
sewing machines and a machine tool firm of the 
present standing of J. Parkinson and Son, but 
such manner of man was Joseph Parkinson that 
he bridged this gap prior to his death in 1910, 
in his sixty-seventh year. With little technical 
training and only his ‘canvassing experience 
behind him, he started a business for the sale 
of domestic sewing machines in Bradford in 
about 1867. A natural sequence was the repair 
and overhaul of machines, and at a later date 
the manufacture of one of his own design. From 
that time the vicissitudes of the business were 
many, and in an interesting and entertaining 
manner the author deals with selected out- 
standing points of note. With outside financial 
assistance, Joseph, with his brother Thomas 
Parkinson, began the manufacture of multiple- 
needle sewing machines for the stitching of 
parallel rows of crinoline skirts. Crinolines 
ceased to be the fashion, the financial assistance 
was withdrawn and the brothers faced liquida- 
tion. After a period of adversity, chance 
brought them an order for temple rings for 
power looms. Joseph knew nothing about 
temple making, but as a newcomer to the 
industry he brought an original mind, which 
helped him to succeed where his more experi- 
enced predecessors had failed. As a result, 
the firm achieved some renown in this class of 
work, which was carried on till 1900, and by 
which time various other parts of textile plant 
were being made. Throughout the earlier days 
a trend towards the production of machine tools 
is evident. In the early sewing machine days 
an employee, W. Allen, designed and made a 
universal milling machine, because there was 
not sufficient capital available to purchase one. 
A casual introduction of an amateur mechanic 
to the workshop in 1880 resulted in the produc- 
tion of a simple treadle lathe, which, although 
not successful on the market, resulted in an 
improved redesigned machine. It was found 
that a vice attached to this latter machine was 
more attractive than the lathe—to the extent 
of another firm copying.and selling it. Joseph 
Parkinson, on finding this out, designed and 
patented the original of the firm’s now well- 
known “‘ Perfect” vice. By 1887 the firm was 
making a range of lathes and the author gives 
an entertaining insight into the working 
methods and difficulties experienced as a result 
of finances, equipment and unsuitable premises. 
In 1893 the establishment was moved to the 
old Prince of Wales Foundry at Shipley, and 
shortly afterfaced another period of acute depres- 





sion. The growing popularity of cycling then 
saved the firm, as ‘that industry rapidly 
expanded and placed increasing orders for 
machine tools. Thereafter the firm’s story is 
one of steady industrial progress. 








Floating Machine Shops 





To increase the effective service of its 
far-flung naval forces, the United States Navy 
has converted a number of modern cargo 
steamers and motor liners into floating repair 
shops for service at advanced bases and for ships 
at sea. Separate shops are equipped for repair- 
ing internal combustion engines, general repairs, 
machine shop, electric shop, fitting shop, sheet 
metal, coppersmith, blacksmith, welding, pipe, 
radio shop, and instrument repair shop. Other 
equipment includes plate-bending rolls, shears, 
heat treatment furnace, brass melting furnace. 
At the stern is a powerful winch for towing dis- 
abled vessels, and large motor launches provide 
for taking repair crews and materials to and 
from the warships. Quarters and hospital 
facilities provide accommodation for crews 
removed temporarily from ships under repair. 
Various structural alterations had to be made 
for the several shops. Masts were strengthened 
and equipped with hoisting booms of 25-ton 
and 10-ton capacity. An electric generator of 
350-kW provides for ship service and shop 
operations. There are also two of 60-kW capa- 
city and one of 100-kW for serving ships along- 
side, and three air compressors of 100 lb. and 
600 lb. pressure. Both the engine repair shop 
and the machine shop have overhead travelling 
cranes for 3-ton hoists, with span of 18ft., 
runway 56ft., and clear lift of 24ft. The smaller 
shops have monorail hoists of 1 to 3 tons capa- 
city. Storage space includes steel plates, bars, 
pipes, timbers, &c. For fire protection there 
are steam turbine and oil engine pumps, with 
smoke detector system, and visible, audible, 
and olfactory detector devices in a fire control 
station on the bridge. For its own protection in 
service, the ship carries 5in. and 3in. guns and 
anti-aircraft A complement of 600 
includes the ship’s deck and engine-room crews, 
and a well-assorted group of mechanics for the 
varied shop operations. 








UNDERGROUND Ratuway For Krev.—According 
to a report by the Soviet News Agency, Kiev, the 
capital of the Soviet Ukraine, has started con- 
struction on the first 6 miles of its planned under- 
ground railway. 
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new | We may therefore infer that during the past 


has now been suddenly broken to reveal an 
unimagined degree of progress. It has 
emerged from the speculative, almost meta- 
physical, stage and in the space of six years 
has produced practical results as hard as any 
ever yielded by any branch of science. The 
blow struck at Japan on Sunday of this week 
has undoubtedly shaken the world by its 
unexpectedness. It is to be feared that for 
some time to come there will be a general 
feeling of disquiet and regret at the fact that 
the labours of so many brilliant men, living 
and dead, have found their first application in 
the forging of a new and most terrible means 
of destroying life. 

For the time being scientific information 
concerning the “atomic bomb”’ is wholly 
insufficient to enable us to comment upon its 
real significance. It is officially described as 
operating by the release of energy resulting 
from atamic fission. The element uranium, 
one of the naturally radio-active group, 
enters into the composition of its charge. So, 
too, it would appear, does ‘“‘ heavy water” 
—that is to say, water in which the hydrogen 
or oxygen is present in an isotopic form— 
for example, hydrogen with an atomic weight 
of 2 or 3 instead of the usual 1. In what 
manner these substances are manipulated or 
combined to produce an explosive effect at 
will remains to be disclosed. It is familiar 
knowledge that an atom of matter is supposed 
to have associated with it a minute quantity 
of energy bnt that the number of atoms in 
even a small piece of matter is so great as to 
make the total energy content very large. 
The process known as “ splitting the atom,” 
first demonstrated by Rutherford, releases 
some or all of the associated energy, but it 
was commonly understood that the quantity 
of external energy required to accomplish the 
splitting greatly exceeded that released by 
the process and that the equipment required 
for the purpose was highly elaborate, expen- 
sive, and bulky. Obviously if the “ atomic 
bomb ” relies upon the release of energy from 
the atoms of its charge, the splitting process 
must take place at or just before the 
instant of impact of the bomb with its target. 
Yet the bomb is stated to be relatively small. 


six years some new method of splitting the 
atom has been discovered, a method which 
renders unnecessary complicated equipment 
and a large supply of external energy. Some 
form of “trigger’’ process suggests itself ; 











THE ATOMIC BOMB 


IF we may judge from our own feelings, the 
first reaction of many people to the news of 
the use of an “‘ atomic bomb ” against Japan 
must have been one of horror at this exten- 
sion of the destructive power of science. Up 
to 1939 atomic physics seemed to be a 
supremely academic subject of study, in 
which speculation and theorising played 
almost as large a part as experimentation. 
The history of man’s efforts to probe into the 
ultimate structure of matter had many 
fantastic passages in which freedom of the 
imagination appeared to run riot. Not even 
the work of J. J. Thomson and Lord Ruther- 
ford quite succeeded in divesting the subject 
of its sense of unreality and its remoteness 
from the practical affairs of everyday life. 
The silence which fell upon the atomic 
physicists’ work at the beginning of the war 


that is to say, the initiation of the splitting 
of one or two atoms at a controlled instant 
and the employment of the energy so 
released to effect the splitting of the surround- 
ing atoms with cumulative effect. The mind, 
however, boggles at this suggestion because 
of the seeming possibility that the trigger 
effect, once begun, might not confine itself to 
the charge of the bomb. 

No apology need be made by anyone for 
feeling disquiet and even a measure of alarm 
in connection with this new and devastating 
application of scientific study. At the same 
time, we must endeavour to maintain a 
rational outlook upon it and not allow our- 
selves to be swept off our feet by its night- 
marish appearance. It would, we think, 
repay us if we sought first to discover the 
extent to which the mere words “ atomic 
fission’ are being allowed to influence our 
minds. Applied in connection with a bomb, 





supernatural, about them. But do they 
really mean anything else, anything more, 


than an “explosion”? We are familiar 
with the idea of an explosion consisting of 
extremely rapid combustion. If, however, 
we ask ourselves what we mean by com. 
bustion, we get into an endless play of words, 
out of which emerges only one clear con. 
ception, the release of locked-up energy, 
During the combustion of coal, solid carbon 
disappears and a gas, said to consist of carbon 
atoms united with oxygen atoms, is left in 
its place. Is it not possible that during the 
process the carbon atom is disrupted and that 
since man first made fire he has, without 
knowing it, been warming himself and his food 
by a natural process which fundamentally ix 
nothing but atomic fission ? 


Locomotive Boiler Explosions 


SERIOUS locomotive boiler explosions on 
British railways are extremely rare. Particu- 
lar interest therefore attaches to the Ministry 
of War Transport’s report on the accident 
on the Southern Railway in April last, 
recorded in our issue of August 3rd. The cause 
of that accident was the bursting of the 
crown of the fire-box, owing to lowness of 
water. In America explosions are more fre- 
quent, and all are due to fire-box failures, 
“shell ” explosions being unknown in recent 
years. On another page one of our American 
correspondents—Mr. Russell Tratman—gives 
particulars of accidents reported upon by the 
Bureau of Locomotive Inspection and illus- 
trates many of them. The pictures show 
very dramatically that crown failures are 
often characterised by great violence. In 
three years there were no less than fifty-seven 
failures of that kind in the United States, 
causing the deaths of fifty-pine persons and 
injuries to one hundred and thirty-six. 

In Mr. Moore’s report on the Southern 
accident the drivers and firemen are held to 
be responsible. They nearly always are, but 
defective equipment may contribute con- 
siderably to human negligence. For example, 
in the fatal accident with an American 
locomotive on the G.W.R. near Honey- 
bourne in 1943, an undesirable design 
of valve in the gauge glass led to a 
deceptive water level reading, and in his 
report on the Southern accident Mr. Moore 
alludes to the difficulty there may be 
in telling whether a gauge glass is full or 
empty, and expresses doubt that the fusible 
plugs are as effective as is desirable. There 
is a good deal of difference of opinion about 
plugs, some engineers going so far as to argue 
that they encourage negligent driving, and 
should not be fitted. In British practice they 
are always used, but there is no generally 
accepted design. At one time a taper body 
with a rather fine thread was generally fitted. 
It has the disadvantage that the height of 
the projection of the end of the plug into the 
water space cannot be specified. On the 
G.W.R. and L.MS. the plug body has a 
flange which is screwed up tight ageinst the 
inside of the crown sheet. As a rule the plug 
itself is solid lead—that is to say, it has no 
hard metal core, as in some proprietary 
plugs, but a so-called “drop” plug, one in 
which a gun-metal core is held in place by a 
very little fusible metal, is being adopted on 
the Southern Railway. Occasionally, the lead 








they seem to have something sinister, almost 


is tempered with tin or antimony, and some- 
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times the inner or outer ends or both are pro- 
tected against the corrosive effects of the water 
orthe gases. The behaviour of plugs is peculiar. 
In theory they should melt out if the fire-box 
crown becomes overheated. In practice they 
do not invariably do so. The reason is not 
far to seek. In a locomotive when running, 
the water is in continual agitation, with the 
result that the plugs may be alternately 
covered and uncovered. The result in many 
cases is that sometimes the lead melts par- 
tially allowing a jet of steam to enter the 
fire-box. The jet then may lower the tempera- 
ture of the lead and prevent general fusion. 
In that event a noise of escaping steam is 
heard—it was by the driver of the Southern 
engine—and if the cause of it is attributed 
correctly the crew is warned that something 
is amiss. The men in the Southern accident 
appear to have had difficulty in deciding 
upon the cause of the noise, and Mr. Moore 
is ied thereby to observe that “‘a fusible 
plug to be fully effective, should give un- 
mistakeable warning immediately it becomes 
uncovered, so that the men may have time 
to take appropriate action.”” It must be 
remembered that the plug is a warning 
device in locomotives; it is not intended to 
damp the fire, as in small fire-boxes. 

Hence when all is said and done about 
plugs, one comes back to the fact that they 
are only emergency safety .devices, and that 
it is to the gauge glass and the men on 
the footplate that we must look for 
safetv. In the past few years three fire- 
box failures have occurred on American loco- 
motives in Great Britain, and all of them 
were attributable to the drivers’ and firemen’s 
unfamiliarity with the American type of 
gauge glass. They did not know that in 
certain circumstances it might give a false 
reading. In the Southern case that excuse 
did not hold. The gauge glass was of a form 
familiar to the men, and yet they appear to 
have read it incorrectly. They took it to be 
full when, in fact, it was empty. They had 
some excuse for so thinking, because it was 
the practice to start the run with a full glass 
and they assumed therefore that the water 
was out of sight at the top. That they ought 
to have satisfied themselves that it was so, 
goes without saying. But we are still left 
with the fact that the glass could and did give 
a false reading. Mr. Moore suggests for con- 
sideration the adoption of glasses fitted with 
striped back plates of a type largely used in 
stationary practice. We are not aware that 
they have ever been used extensively in rail- 
way practice, and the railways may feel 
that reliance on tbe experience and 
vigilance of the enginemen is better. The 
freedom of British locomotives from serious 
crown failures supports that view. 


Disunions 

THE atmosphere in which the Labour Party 
has taken over the reins of Government is 
bad enough to cause the new Government no 
little anxiety and to present Mr. Isaacs, the 
new Minister of Labour and National Service, 
with an immediate test of his mettle. There 
can be no question at all that labour is 
out of hand. The trade union executives 
have lost their power and the control 
that was exercised by shop stewards has 
practically ceased to exist. In defiance of 
their own leaders and of the principles which 


own will strike committees and seek to 
enforce demands formulated without the 
approval of their executives by the exercise 
of power. There has been and still is trouble 
at the docks with a “ go slow” strike, there 
is trouble on the railways with worse troubles 
in the balance, there is trouble in the mines. 
And in not a single instance have the leaders 
publicly approved the strikes; not a single 
instance in which they have not condemned 
them. But to no avail. The men do as they 
will, free alike from the discipline of their 
employers, and of their unions, and regardless 
of their duty to the public. 

It is not surprising that, in these circum. 
stances, the Executive Committee of the 
A.E.U. has addressed to the branches a letter 
which is in essence a homily on the duties 
and responsibilities of trade unionism. It 
reminds the members that they must expect 
“temporary inconveniences” and _ that 
“some members may not for a time be able 
to do precisely the job they prefer”; it 
touches upon the duties of shop stewards and 
branch officers and declares that “full 
democracy means that every citizen shares in 
government.”” The purpose of the letter, it 
will be seen, is to impress upon the members 
that they are now all responsible people and 
therefore, it is easy so to read between the 
lines, they must give up such irresponsible 
actions as setting up strike committees, 
electing their own local leaders, and in fact 
doing what they like, when they like, and 
how they like. Not even the Executive Com- 
mittee of the A.E.U. or the Government will 
be more anxious that this appeal should be 
successful than the employers. They want 
contented shops and supported trade union 
and shop committees, because they saw in 
them the means of securing contentment. If 
the unions can no longer ensure employers 
against strikes, if collective bargaining 
becomes impracticable, if the men will not 
follow their leaders, then, as the leaders 
themselves have pointed out, the whole fabric 
of trade unionism is in danger and, we venture 
to add, a Socialist Government is as likely as 
not to be more severe in its condemnatior 
and more stern in execution than a Conserva- 
tive or a Liberal Government. The principles 
to which the Socialist Government is com- 
mitted is the control of everybody and every- 
thing for the common good. It is no more 
likely to tolerate recalcitrant workpeople 
than recalcitrant employers. : 

The A.E.U. letter may have a useful effect 
in a direction that is sometimes overlooked. 
Under the conditions of war production 
thousands of men and women, boys and 
girls, who had no previous experience of 
factory life, were drawn into industry. They 
earned good money and were without any 
anxiety about their jobs. They had no sense 
of responsibility and no sense of the team 
work that is a part of factory life. Many of 
them had no intention of remaining in 
factories and had no desire to fit themselves 
for that class of work. Hence the body of 
men who had learnt the importance of factory 
discipline was diluted by a large proportion 
who knew next to nothing about and 
resented it. Probably many of the present 
troubles are due to these newcomers and are 
likely to pass if ordinary industrial conditions 
are allowed to return and men have to hold 
their jobs by steady work and observan:e of 





made trade unions useful, men set up at their 





shop discipline. 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


STEEL GOLF BALLS 


Sir,—As an engineer who is also a golfer, the 
thought occurs to me that the golf ball shortage 
might be met by using hollow steel spheres. 
The thickness of the steel would have to be such 
"as to make a ball of the same external diameter 
and weight as the standard golf ball. Steel is a 
highly elastic substance, and I should imagine 
that such balls would be quite satisfactory when 
used with iron clubs. Wooden clubs would no 
doubt have to have steel faces. 

Possibly some of your readers may know if 
the idea has been tried, and, if so, what are the 








snags. W. E. Govau. 
Sanderstead, August Ist. 
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SHORT NOTICES 

Photography in Engineering. By C. H. S. 
Tupholme. London: Faber and Faber, Ltd., 
24, Russell Square, W.C.1. Price 42s. net.— 
With the accurate and reliable cameras now 
available, photography is playing an increas- 
ingly important part in the engineering and 
allied industries. The author of this book in his 
foreword points out that the field is too wide to 
permit a full description of all the uses to which 
the camera is now put, and he has wisely con- 
centrated in giving full comprehensive details 
of eight applications of primary interest. These 
applications are as follows :—Photography of 
drawings and documents ; photography in the 
laboratory ; high-speed photography ; radio- 
graphy; X-ray and electron diffraction and 
microradiography ; processing and storing 
X-ray material; infra-red photography ; and 
instructional motion pictures. As might well 
be expected, the numerous illustrations are*of 
the highest standard, and they are supple- 
mented with many detailed diagrams and 
drawings. All who are engaged or interested 
in industrial photography will find the book 
of considerable value. 





Worked Examples in Electrotechnology. By 
W. T. Pratt, B.Se., A.C.G.I., &. London: 
Hutchinson’s Scientific and Technical Publica- 
tions, 47, Princes Gate, S.W.7. Price 12s. 6d. 
net.—The primary object of this book is to 
supplement the reading of students preparing 
for the preliminary and intermediate grade 
examinations of the City and Guilds Institute, 
Part I of the associate membership of the 
Institution of Electrical Engineers, and the 
Ordinary National Certificate in Electrical 
Engineering. The syllabuses of these examina- 
tions are similar, and all the problems have been 
taken from past examination questions or are 
of equivalent standard. Some 200 problems 
have been selected, and, if the book is used in 
the right way, the student will find it a valuable 
supplement to his class work. 
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London: Sir Isaac Pitman and Sons, Ltd., Pitman 
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3s. 6d. net. 


Boiler Plant Technology. By R. L. Batley and 
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FABRICATION OF COLUMNS AND ENTABLATURE OF THE DOXFORD ENGINE 


(For description see opposite page) 
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Fic. 17—Bottom Section of Entablature and Sides Fic. 18—OComplete Welded Entablature 
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The Welding of Doxford 
Engines* 
By J. L. BOTWRIGHT? 
(Continued from page 95, August 3rd) 
CoLUMN CONSTRUCTION 


Tue finished columns are of hollow box 
section, but are built as two H section columns, 
in order to get full welding on each side of each 
main plate. Afterwards the two halves are 


Se? a 4 
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radii. One wall plate is then placed on the 
marking-off table resting on blocks, the height 
of which is equal to half the distance between 
the plates of the finished column—see Fig. 12. 
The side strips and top plates are set against 
the edges of the wall plate, trued up with a try 
square, and tacked to the wall at points about 
lft. apart. The bottom arch stiffener is then 
placed in position and tack welded, followed 
by the column foot plates. Corner plates at 
top and bottom are added, with which the half 
column can be lifted from the table, turned over, 





and welded on the other side, which will be the 


1 1 hacia 


Fic. 19—LEzhaust Manifold 


welded together, and the various stiffening 
tubes, side plate brackets, &c., are added. 

The operations proceed as follows :—The 
main wall plates for a complete engine are 
clamped together, the top plate is marked off, 





inside, and the finished column is fully welded. 
If it has been well tacked, on the table, the side 
strips will be found to remain square, This is 
important, as the two half columns must match 
neatly when finally welded together. The same 





FIG. 20—Column Standing on Top Edge for Welding 


and all plates are machined to drawn sizes on 
their four edges. The plates are then separated 
and the necessary inalen, &c., are cut out to 
templates by the profile burner, as shown 
in Fig. 11. The various edging strips 
are machined on the edges, bevelled where 
necessary, cut to length, and those which 
require bending are rolled to the necessary 





*Institute of Welding, North-Eastern (Tyneside) 
Branch, February 15th, 1945, 

' Engine works manager, William Doxford and Sons, 
utd. 
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procedure is followed for all the other half 
columns. : 
CotumMn ASSEMBLY 

Assembly of the columns is commenced as 
follows :—One half column is placed on the 
surface table supported on the parallel strips 
on the edges, and the other half laid on top. 
The parallels must be high enough to permit 
the guide brackets to be fitted in place, as 
these are somewhat wider than the columns. 
The two halves so assembled are shown in 


The two halves are carefully set, and the 
guide apertures checked for squareness. [If all 
is found in order, the halves may be clamped 
together and tack welded round the outside 
joint. The guide bracket, which has been 
already constructed, is of simple form, and no 
description of this is necessary. 

The guide plate bracket is now tried in the 
aperture, which may require chipping in order 
to get the parts to fit closer. The guide bracket 
must be set true with the column centre line 
by trying the upper face with a surface gauge, 
and when satisfactorily bedded in, the bracket 
is tack welded in place. The remaining 
stiffener plates round the guide apertures can 
now be fitted and tack welded, followed by the 
tubular stiffeners, which are fitted into their 
respectivecircular holesand tack welded to joints, 
and the tube walls are at this stage kept open. 

The column can now be removed from the 
marking-off table, stood on edge and the side 
seams completely welded. Next it is laid flat 
with the face which was below for assembly 
purposes now on top, and this face can be 
completely welded. Care should be taken when 
welding in the guide bracket to start in the 
centre of the back and work outwards towards 
the ends. The welding of the remainder of the 
stiffeners must start from the middle of the 
corner radii and work towards the butts, 

For some reason in manufacture, the weld 
marked X in Fig. 21 carried some locked-up 
stresses, and occasionally this weld broke 
away when the finished column was being 
planed, Two butts straps have entirely cured 
this trouble. 

Having finished one side, the column is 
turned over to bring the tack-welded side on 








Fig. 13. 





top, and all welds on that side completed. The 





Fic. 21—Engine Being Erected in Pit 


column is now turned so that the feet come on 
top—see Fig. 20—and the V weld on the feet, the 
joints in the cylindrical stiffening tubes, and the 
ribs behind the guide bracket, are finished with 
“downhand ” welding. Finally, the column is 
stood the correct way up and the V weld on 
top finished, together with the butt welds on 
the guide plate aperture, and the reinforced 
butt straps referred to. 


ENTABLATURE CONSTRUCTION 
The entablature is the hollow box structure 
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which carries cylinder and exhaust belts, cam- 
shaft platform for valve gear, chain wheels for 
camshaft drive. The lower portion forms the 
air receiver into which the scavenge air pump 
discharges. A considerable amount of machin- 
ing is required, and since cylinder liners and 
valve gear parts must be interchangeable, the 
drawn dimensions must be strictly adhered to. 
For that reason, the drawing-office must care- 
fuly calculate the exact widths of the sloping 
sides and ends and the machining of widths 
and bevels must be accurate. 

The operations proceed as follows :— 

The bottom plate is marked out and machined 
square and true on the edges to drawn sizes, 
since the edges are used as datum lines to 
check the. truth of the hollow structure as 
assembly proceeds. The necessary holes for 
cylinders and side rods are marked out and 
burnt in the profile burner. The middle deck 
is then planed square and the edges bevelled, 
after which the cylinder holes and side rod 
holes are burnt out. The middle deck is laid 
on top of the bottom plate, set true to centre 
lines and the holes used for locating the bar 
stays which act as supports ‘marked out and 
drilled through both plates. 


position and the middle deck is laid on top and 
the intermediate bulkhead plates in the air 
chamber placed in position and secured by 
clamps. The middle plate is then set true to 
centre lines and held down by tap bolts into the 
heads of the stays—see Fig. 16. This portion 
can now be completely welded, first on the 
bottom plate and then, by turning completely 
over, on the underside of the middle deck. The 
pads for the governor gear are next set in 
position on the side plates and welded, after 
which the side plates, end plates, intermediate 
bulkheads, &c., can be put into position on the 
lower assembly, which is then placed on the 
marking table without parallels, as illustrated 
in Fig. 17. The side plates, however, are tack 
welded only to the bottom plate at this stage, 
no welding being done to the middle deck until 
the end plates and deck support plate are tacked 
in position. The side plates are then pulled in 
close to the edges of the other plates and tack 
welded. 

The camshaft platform and its supporting 
brackets are then added, great care being taken 
that the brackets are correct in height, since 
the finished machined height of the camshaft 





pump casing practically completed, and in the 
right foreground the forward end girder of a bed. 
plate. Fig. 21 shows a three-cylinder engine of 
welded construction in course of erection in 
the erecting pit. 

Micro-photographs of a typical welded butt 
joints show that the multilayer technique 
adopted results in a fine grain structure. They 
clearly indicate that the method of welding 
used has prevented overheating, with conse. 
quent coarse structure in the parent weld at the 
junctions. This, it is claimed, is one of the 
important advantages associated with the multi- 
layer welding process. The refined structure 
referred to possesses the best physical charac. 
teristics, particularly in respect of Izod impact 
values. 








A New Rotating Centre 


THE accompanying illustration shows a new 
rotating centre, designed for high-speed and 
heavy-duty precision work, which is now being 
supplied by A. A. Jones and Shipman, Ltd., 





All necessary 





platforms must be to dead size. 





FIG. 22—VIEW OF WELDING BAY 


tubes for side rods and the bar stays are 
machined to dead length, and the bar stays are 
tapped centrally for locating tap bolts at both 
ends. 

Side plates and bulkhead plates are planed 
on the edges and are bevelled where required, 
afterwards having all lightening holes and access 
openings burned to shape, as illustrated in 
Fig. 14. The top plate is burned out to tem- 
plate—Fig. 15—care being necessary that the 
openings are to drawn sizes, since there is not 
much clearance for lowering the cylinders with 
their steel jackets into place in the lower part 
of the finished entablature. The spectacle 
plate for the chain drive is machined on the 
bottom edge only, and the remainder flame-cut 
to shape. The camshaft platforms are planed 
true and square on the outer edge and are 
bevelled as necessary on the inner edges. They 
are cross planed near the end which joins the 
chain drive spectacle plate, for tool clearance 
when doing the final planing of the top surface, 
after the whole structure is completely welded. 
The necessary ribs for supporting the cam- 
shaft platforms are flame-cut to template, and 
the governor gear pads are sawn from mild 
steel scrap and a suitable allowance on one 
face for final machining is provided. 


ENTABLATURE ASSEMBLY 


When assembling, the bottom plate is placed 
on parallel strips on the marking-off table, and 
the bar stays are positioned and secured by tap 


forms are welded on too low, they will not 
machine up, and if too high they will lack 
rigidity after machining. 

The top plate is now placed in position and 
tack welded, after setting to the centre lines, 
and the after end spectacle plate is then set to 
lines and tacked to the side plates and the cam- 
shaft platforms. The welding can now be com- 
pleted by turning the entablature on each of 
its four sides in turn—see Fig. 18. 

In Fig. 19 the exhaust manifold is shown, 
which, it will be seen, is of welded construction, 
and is made up of sections corresponding to the 
number of engine cylinders. 

Fig. 22 is a view showing the general lay-out 
of the welding department at the engine works 
of William Doxford and Sons, Ltd. In this 
engraving quite a number of engine parts in 
course of welding and assembly can be seen. 
On the marking-off table in the background are 
two halves of a column set together, and in 
front of this the centre section of a bedplate 
on end, in course of assembly. In front of 
the table stands a pump lever stay on end, and 
further to the right a bedplate about three- 
quarters finished and resting on its side. In 
front of the bedplate are some half columns 
lying on the floor in the first stages of welding. 
On the machine table also on the right is an 
entablature, which is three-quarters completed, 
and in the foreground is another entablature 
in the early stages of construction. The middle 
deck, with its tube and bar supports, will be 





bolts. 


The spacer tubes are then placed in 


clearly seen. On the left-hand side is a scavenge 


If the plat- 


East Park Road, Leicester. 

The spindle and housing of the centre are of 
heat-treated alloy steel, ground to precision 
limits to combine strength and long life with 
consistent accuracy. In order to compensate 
automatically for any expansion caused by 
heat, the spindle is mounted in the housing on 
preloaded bearings. In centres intended for 
high-speed, fine-limit grinding, the main head 
bearings are of the angular contact ball type, 
whilst for heavy turning, such as with tipped 
tools, the taper type of roller bearing—shown 
in the illustration—is used. It will be appre- 

















ROTATING CENTRE 


ciated that thrust on these bearings tends to 
increase the journal support. The close-coupled 
ball bearing behind the main bearing in the 
head does not carry any of the working load. 
The independently preloaded bearings carrying 
the rear end of the spindle are also designed to 
compensate automatically for heat expansion. 
Lubrication of the spindle is effected by means 
of a grease gun, and the lubricant is retained 
by a centrifugal type seal mounted on the front 
of the spindle housing. This seal at the same 
time excludes coolant, chips of swarf or grit, 
from the rotating parts within the housing. 
The spindle has a replaceable, hardened 
chrome steel centre, which is ground true in the 
spindle, whilst it is rotating in its own bearings. 
To regrind the centre, a flexible driving shaft, 
with an adapter, is coupled to the rear end of 
the spindle, and it is thereby rotated during the 
regrinding operation. 








New NortuH-WeEst MIDLANDS POWER STATION. — 
With the laying of the foundation stone, work 
recently began on the construction of the new power 
station of the North-West Midlands Joint Elec- 
tricity Authority at Meaford, near Stone, Staffs. This 
station is part of the Central England development 
programme of the Central Electricity Board. Cost- 
ing some £5,000,000, the station will have four 
30,000-kW turbo-alternators, half of which capacity 
will be in commission by the end of next year. 
Steam will be supplied by six pulverised fuel-fired 
water-tube boilers, at a pressure of 650 lb. per 





square inch at 850 deg. Fah. 
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The Atomic Bomb 





OLLOWING its use in Japan, the Prime 
Minister has released the following statement 
by Mr. Churchill on the atomic bomb :— 


By the year 1939 it had become widely recog- 
nised among scientists of many nations that 
the release of energy by atomic fission was a 

ssibility. The problems which remained to be 
solved before this possibility could be turned 
into practical achievement were, however, 
manifold and immense, and few scientists would 
at that time have ventured to predict that an 
atomic bomb could be ready for use by 1946. 
Nevertheless, the potentialities of the project 
were so great that His Majesty’s Government 
thought it right that research should be carried 
on in spite of the many competing claims on our 
scientific manpower. At this stage the research 
was carried out mainly in our universities, 
principally Oxford, Cambridge, London 
(Imperial College), Liverpool, and Birmingham. 
At the time of the formation of the Coalition 
Government, responsibility for co-ordinating 
the work and pressing it forward lay in the 
Ministry of Aircraft Production, advised by a 
Committee of leading scientists presided over 
by Sir George Thomson. 

At the same time, under the general arrange- 
ments then in force for the pooling of scientific 
information, there was a full interchange of 
ideas between the scientists carrying out this 
work in the United Kingdom and those in the 
United States. 

Such progress was made that by the summer 
of 1941 Sir George Thomson’s Committee was 
able to report that, in their view, there was a 
reasonable chance that an atomic bomb could 
be produced before the end of the war. At the 
end of August, 1941, Lord Cherwell, whose duty 
it was to keep me informed on all these and other 
technical developments, reported the sub- 
stantial progress which was being made. The 
general responsibility for the scientific research 
carried on under the various technical com- 
mittees lay with the then Lord President of the 
Council, Sir John Anderson. In these circum- 
stances (having in mind also the effect of 
ordinary high explosive which we had recently 
experienced), I referred the matter on August 
30th, 1941, to the Chiefs of Staff Committee in 
the following minute :— 


“General Ismay for Chiefs of Staff 
Committee,—Although personally I am quite 
content with the existing explosives, I feel we 
must not stand in the path of improvement, 
and I therefore think that action should be 
taken in the sense proposed by Lord 
Cherwell, and that the Cabinet Minister 
responsible should be Sir John Anderson. 

**T shall be glad to know what the Chiefs of 
the Staff Committee think.” 


The Chiefs of the Staff recommended imme 
diate action with the maximum priority. It 
was then decided to set up within the Depart- 
ment of Scientific and Industrial Research a 
special division to direct the work, and Imperial 
Chemical Industries, Ltd., agreed to release 
Mr. W. A. Akers to take charge of this Direc- 
torate, which we called, for purposes of secrecy, 
the Directorate of ‘Tube Alloys.’ After 
Sir John Anderson had ceased to be Lord 
President and became Chancellor of the 
Exchequer, I asked him to continue to supervise 
this work, for which he has special qualifications. 
To advise him, there was set up under his 
chairmanship a Consultative Council composed 
of the President of the Royal Society, the 
Chairman of the Scientific Advisory Committee 
of the Cabinet, the Secretary of the Department 
of Scientific and Industrial Research, and Lord 
Cherwell. The Minister of Aircraft Production, 
at that time Lord Brabazon, also served on this 
Committee. Under the chairmanship of Mr. 
Akers there was also a Technical Committee, on 
which sat the scientists who were directing the 
different sections of the work, and some others. 
This Committee was originally composed of Sir 
James Chadwick, Professor Peierls, and Drs. 
Halban, Simon, and Slade. Later it was joined 





by Sir Charles Darwin and Professors Cock- 
croft, Oliphant and Feather. Full use was also 
made of university and industrial laboratories. 

On October llth, 1941, President Roosevelt 
sent me a letter suggesting that any extended 
efforts on this important matter might usefully 
be co-ordinated or even jointly conducted. 
Accordingly, all British and American efforts 
were joined and a number of British scientists 
concerned proceeded to the United States. 
Apart from these contacts, complete secrecy 
guarded all these activities and no single person 
was informed whose work was not indispensable 
to progress. 

By the summer of 1942 this expanded pro- 
gramme of research had confirmed, with surer 
and broader foundations, the promising fore- 
casts which had been made a year earlier, and 
the time had come when a decision must be 
made whether or not to proceed with the con- 
struction of large-scale production plants. 
Meanwhile, it had become apparent from the 
preliminary experiments that these plants 
would have to be on something like the vast 
scale described in the American statements 
which have been published to-day. 

Great Britain at this period was fully 
extended in war production and we could not 
afford such grave interference with the current 
munitions programmes on which our warlike 
operations depended. Moreover, Great Britain 
was within easy range of German bombers, and 
the risk of raiders from the sea or air could not 
be ignored. The United States, however, 
where parallel or similar progress had been 
made, was free from these dangers. The decision 
was therefore taken to build the full-scale 
production plants in America. 

In the United States the erection of the 
immense plants was placed under the responsi- 
bility of Mr. Stimson, United States Secretary 
of War, and the American Army Administra- 
tion, whose wonderful work and marvellous 
secrecy cannot be sufficiently admired. The 
main practical effort and virtually the whole of 
its prodigious cost now fell upon the United 
States authorities, who were assisted by a 
number of British scientists. The relationship 
of the British and American contributions was 
regulated by discussion between the late Presi- 
dent Roosevelt and myself, and a Combined 
Policy Committee was set up. 

The Canadian Government, whose contribu- 
tion was most valuable, provided both indis- 
pensable raw material for the project as a whole 
and also necessary facilities for the work on one 
section of the project which has been carried out 
in Canada by the three Governments in 
partnership. 3 

The smoothness with which the arrange- 
ments for co-operation which were made in 1943 
have been carried into effect is a happy augury 
for our future relations and reflects great credit 
on all concerned—on the members of the Com- 
bined Policy Committee which we set up, on 
the enthusiasm with which our scientists and 
technicians gave of their best—particularly Sir 
James Chadwick, who gave up his work at 
Liverpool to serve as technical adviser to the 
United Kingdom members of the Policy Com- 
mittee and spared no effort ; and not least, on 
the generous spirit with which the whole United 
States organisation welcomed our men and made 
it possible for them to make their contribution. 

By God’s mercy British and American science 
outpaced all German efforts. These were on a 
considerable scale, but far behind. The posses- 
sion of these powers by the Germans at any 
time might have altered the result of the war, 
and profound anxiety was felt by those who were 
informed. Every effort was made by our intelli- 
gence service and by the Air Force to locate in 
Germany anything resembling the plants which 
were being created in the United States. In the 
winter of 1942-1943 most gallant attacks were 
made in Norway on two occasions by small 
parties of volunteers from the British Com- 
mandoes and Norwegian forces, at very heavy 
loss of life, upon stores of what is called “‘ heavy 





water,” an element in one of the possible pro- 
cesses. The second of these two attacks was 
completely successful. 

The whole burden of execution, including the 
setting up of the plants and many technical 
processes connected therewith in the practical 
sphere, constitutes one of the greatest triumphs 
of American—or indeed human—genius of 
which there is record. 

Moreover, the decision to make these enorm- 
ous expenditures upon a project which, how- 
ever hopefully established by American and 
British research, remained,nevertheless, a heart- 
shaking risk, stands to the everlasting honour of 
President Roosevelt and his advisers. 

It is now for Japan to realise in the glare of 
the first atomic bomb which has smitten her 
what the consequences will be of an indefinite 
continuance of this terrible means of maintain- 
ing a rule of law in the world. 

This revelation of the secrets of Nature, long 
mercifully withheld from man, should arouse 
the most solemn reflections in the mind and 
conscience of every human being capable of 
comprehension. We must, indeed, pray that 
these awful agencies will be made to conduce 
to peace among the nations, and that instead of 
wreaking measureless havoc upon the entire 
globe they may become a perennial fountain of 
world prosperity. 


THE CANADIAN CONTRIBUTION 


Canada has also undertaken, as part of the 
co-operative effort, to build a pilot plant for the 
purpose of investigating one of the methods of 
making material which is required for the 
atomic bomb, and 10,000 acres west of the 
Petawawa Military Camp were expropriated 
and the necessary industrial facilities, town site, 
and laboratories are nearing completion. 

As part of the overall enterprise and in order 
to guarantee a Government supply of uranium, 
which is the raw material on which this new 
source of power at present depends, the Govern- 
ment, with the knowledge and approval of the 
Governments of the United Kingdom and of the 
United States, took over the Eldorado Mining 
and Refining Company. 

The Government also took steps to provide 
for new surveys and, explorations in search of 
uranium ores. Arrangements were made with 
most of the provinces to the end that all sup- 
plies of uranium might be obtained for the 
Crown and ultimately used under whatever 
arrangements are made for controlling the 
release of atomic energy in the interest of 


Canada has been associated with scientific 
development in this field since the days when 
Rutherford made his first discovery at McGill 
University. Until recently scientific activities 
were confined to the work of individual uni- 
versity professors and some small-scale experi- 
ments at the National Research Council in 1940, 
but our scientists had followed the work done 
in Europe, where the phenomenon of fission was 
discovered in 1939, and the subsequent develop- 
ments which took place in many different 
countries. 

When it became apparent that the production 
of a bomb for use in the present war was a 
distinct possibility if sufficient effort could be 
focused on the problem, the U.S. authorities 
decided to put forth their utmost endeavours, 
and the magnitude and effectiveness of their 
efforts during the last three years has’ been 
almost unbelievable. 

The British, who had taken an active and 
leading part in the research from the beginning 
and were in close contact with the corresponding 
research being done in America, proposed 
towards the end of 1942 that one important 
section of the work should be carried on in 
Canada as a joint enterprise. An agreement 
was made whereby a research laboratory was 
organised under the administration of the 
National Research Council, and, as already 
stated, a large and distinguished group of 
British and Canadian scientists have been 
operating in Montreal for the past two and a 
half years. 

By 1943 progress had been so successful that 
it became probable a bomb could be produced 
and during that summer the three partner 
Governments—the United States, the United 
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Kingdom, and Canada—regarding the closest 
co-operation to be in the interests of the Allied 
Powers, agreed that all work should be more 
intimately integrated, and a Combined Policy 
Committee was set up under the chairmanship 
of Secretary of War Stimson to exercise general 
supervision of the joint effort of the countries 
concerned. The Honourable Mr. C. D. Howe 
was named as Canada’s representative on this 
Committee. A Joint Technical Sub-Committee, 
consisting of Sir James Chadwick, of England ; 
Major-General L. R. Groves, of the United 
States; and the President of the National 
Research Council, of Canada, was appointed to 
assume responsibilities for the scientific policy 
of the project in Canada, which became a joint 
United States, United Kingdom, Canadian pro- 
ject with responsibility for one phase of the 
overall project. Steps were then taken to 
design and construct the pilot plant mentioned 
above. The National Research Council staff 
was made responsible for the basic design data. 
Defence Industries, Ltd., undertook the general 
engineering on a no-fee basis, and the Fraser 
Brace Company were awarded the construction 
contract ; the work has gone on at a rapid rate 
and the plant is now nearing operation. 


AMERICA’S Part 


The following notes are taken from Mr. 
Truman’s and Mr, Stimson’s account of the 
development of the atomic bomb :— 

On Sunday, August 5th, an American aircraft 
dropped one of the new bombs on Hiroshima, 
an important Japanese Army base, west of 
Kobe. The bomb had more power than 20,000 
tons of T.N.T. and more than 2000 times the 
blast power of the British “grand slam” 
(22,000 Ib.) bomb, which until now was the 
largest bomb ever used in the history of warfare. 
It isan atomic bomb. It is the harnessing of the 
basic power of the universe. The new bomb is 
now in production and even more powerful 
forms are being developed. 

With American and British scientists working 
together, the Allies had entered a race of dis- 
covery against the Germans. There were now 
two great plants and many lesser works devoted 
to the production of atomic power. America 
has spent 2000 million dollars on the work. 

Mr. Truman said he would recommend that 
Congress should consider the establishment of 
an appropriate commission to control the pro- 
duction and use of atomic power, so that it 
could become a powerful influence for the main- 
tenance of peace. Atomic energy might be 
harnessed to supplement the power that came 
from coal, oil, and waterfalls, though at present 
it could not be produced on a basis to compete 
with them commercially. 

The centres of production were at Oakridge 
(Tennessee), Richland (Washington), and Santa 
Fé (New Mexico). The number of people 
employed at one time on these projects was 
125,000, and more than 65,000 were still engaged 
in operating plants. Only a few of these people 
had known what they were producing, and, 
although they were making materials for the 
greatest destructive force ever known, they had 
been in no more danger than attended many 
other occupations. 

The Secretary of War, Mr. Stimson, said that 
uranium was the essential ore in the production 
of the new bombs, and steps had been taken, 
and would continue to be taken, to ensure 
adequate supplies of that mineral. 

Mr. Stimson also stated that scientists had 
already discovered means of releasing atomic 
energy other than explosively—that is in regu- 
lated amounts—but the necessities of war had 
so far precluded a full exploration of the peace- 
time application of these new discoveries. 








American Engineering News 





American Turbine Locomotives 
The first steam turbine locomotive for 
American railways, built by the Pennsylvania 
Railroad, is a powerful high-speed machine, 
having four driving axles and leading and trail- 
ing six-wheel bogies. Through double-reduction 


the others being driven by means of side or 
coupling-rods. The driving wheels have a 
diameter of 5ft. 8in. A boiler of Belpaire type 
is designed to furnish 95,000 lb. of steam per 
hour at 310 lb. pressure. The tractive force is 
70,000 lb., and the rate of acceleration is higher 
than that of a locomotive with a normal recipro- 
cating engine, while the turbine can use steam at 
much higher temperatures than the reciprocat- 
ing engine, and the power delivered at the shaft 
is 7000 H.P. The turbine system permits of 
smaller driving wheels and consequently larger 
boilers, and in post-war developments a shaft 
horsepower of 10,000 is anticipated. Coal or 
oil fuel may be used, according to the con- 
ditions of individual railways. While this 
steam turbine locomotive has been actually 
built, designs have been made for @ gas turbine 
locomotive, which is estimated to have many of 
the advantages of the steam turbine machine, 
and to eliminate the troubles of water supply 
and water treatment. This 4800 H.P. machine is 
composed of two duplicate units, each having a 
2400 H.P. gas turbine driving through reduction 
gearing, D.C. main and auxiliary electric gene- 
rators serving motors on the driving axles. A 
generating set of 150 H.P.+is provided to start 
the gas turbine power plants by motoring the 
main generators. Each unit is mounted on a 
pair of three-axle bogies with driving wheels 
4ft. 4in. in diameter, and 16ft. wheel base, the 
distance between bogie centres being 58ft. Oil 
fuel is to be used, as preferable to plain or pul- 
verised coal. While electric transmission is 
used, an alternative design is based on hydro- 
mechanical transmission. 


Highway Foundations 


While stone foundations of the mac- 
adam and telford types are little used in the 
construction of American roads, great attention 
is being paid to means of consolidating or 
stabilising the earth base or formation. This 
includes both mechanical treatment by rollers 
and tampers, and chemical treatment by addi- 
tions of cement, bituminous compositions, and 
other materials. In earth or other ground finer 
than coarse sand, the proportions of both air 
and water should be closely restricted, since 
they tend to hold apart the particles of solid 
matter. On the other hand, water is a neces- 
sary component, to assist in the exclusion of 
air, and without it even clay particles cannot be 
made to stick together. According to a recent 
report, density of the mass can be improved by 
increasing the compacting force, and thus 
decreasing the pore space. Pore space will be 
filled with either air or water, their proportions 
varying with variations of wet and dry weather, 
while the smaller the space the more constant 
will be the water content. This last-named 
condition is very generally overlooked in the 
study of bases for road paving. For adequate 
consolidation, two types of material are essen- 
tial :—First, a hard durable aggregate, well 
graded from coarse to fine, and, secondly, a 
glue-like material, such as bitumen or clay, 
to coat the aggregate and bind it into a dense 
mass. The proportion of such binder must be 
such that the load will be carried only by the 
aggregate. A conclusion reached is that failure 
of such base or formation occurs through flow 
or plastic distortion rather than through planes 
of rupture. Pore spaces must be minute and 
isolatéd, so that the movement of water into or 
out of these spaces will be restricted by mole- 
cular forces. Clay binders are recommended, 
with their consolidation effected by sheep’s-foot 
rollers exerting pressures of 300 Ib. to 700 Ib. 
per square inch. 


Sanitary Districts in the United States 
The sanitary district is a class of local 
governmental unit that has increased largely 
in the United States within recent years and is 
likely to have a great expansion in the post-war 
period. Such districts are created and organ- 
ised under State laws; that is, the laws of the 
several States as distinguished from laws of 
the Federal Government. Their purpose is to 
finance, construct, and operate works for the 
collection and treatment of sewage, including 
industrial wastes amenable to joint treatment, 
and also to provide adequate final disposal of 


ment processes. The principal works involved 
are sewers of all classes, connections from houseg 
to sewers, sewage pumping stations, and sewage 
treatment plants. Some districts have bound. 
aries coinciding with those of a city; others 
may serve & group of cities, but provide only 
the intercepting sewers, purnping stations, and 
treatment plants. Still others may have a 
specific watershed or valley. The district may 
have powers of taxation or of charging for 
service rendered; in some cases they have 
both these powers. Financing methods vary 
widely and success in operation and manage. 
ment depends largely upon the character and 
ability of members of the administrative board 
and upon the employment of competent pro. 
fessional service. The members may be desig. 
nated in the local law or may be appointed by 
@ mayor, @ municipal council, or the governor 
of the State. In a report by the American 
Society of Civil Engineers it is pointed out that 
public benefit is to be considered in relation to 
the population actually connected with the 
sewers, and also to the municipality as a whole, 
Since the sewers and other works contribute to 
genera] sanitation and public health, the public 
benefit is an important factor, but not subject 
to actual computation in a study of values and 
costs. 


Steel Lining for Tunnels 


In the driving of many rock tunnels 
in the United States steel lining is frequently 
used both to resist the pressure which is likely 
to develop through disturbance of the rock 
formation, and also to protect the work from 
spalls or falling rocks. A complete system of 
this kind, now in extensive use, consists essen- 
tially of arch ribs, in two or more segments, 
supported either upon steel posts at the sides 
or upon longitudinal beams set in pockets or 
grooves in the rock at the springing line. In 
some cases the beams are outside of the face 
of the tunnel or heading, and are supported on 
steel posts or columns. The size and weight of 
the steel members are selected on the basis of 
study as to the pressures likely to be encoun- 
tered, the probability of faults or danger 
points, and also upon the use of the steel as 
temporary construction equipment or as 4 
feature of the reinforcement of the concrete 
lining. The ribs and posts are usually rolled 
joists, which are less likely to twist or be dis- 
torted. The longitudinal beams are usually 
pairs of rolled joists having stiffeners welded 
between the webs at the bearing of the ribs. 
An alternative arrangement, however, is to 
place a single beam laid flatways, with the arch 
ribs seated on the web. The spacing of the ribs 
varies according to the character and condition 
of the rock. Outside of them is lagging of 
various kinds to hold the rock or to divert 


steel lining is a preliminary for the engineering 
and construction work of each tunnel to ensure 
both facility and safety of progress. Tunnelling 
will develop rapidly in the post-war period, in 
view of the great number of irrigation and hydro- 
electric projects, as well as city underground 
railways. 








Arr CONDITIONING FOR Bawu-BEeaRInG Fac- 
TORIES.—The American company, S.K.F. Indus- 
tries, Inc., of Philadelphia, Pennsylvania, has pro- 
vided air conditioning in three of its factories. A 
total of 550,000 cubic feet of cool filtered air a minute 
is circulated through the factories, by means of a 
chilled water system, combined with electro-static 
air cleaners. Improved production and a reduction 
of spoiled parts are reported. The air-conditioning 
plant performs four services. It reduces humidity 
and prevents highly finished parts from being 
attacked by stain, either when stored or when being 
handled in assembly and final inspection ; it helps 
dimensional control ; gives clean air throughout the 
factory; and avoids fatigue and lowered efficiency 
of workers which are likely to occur during the 
summer through excessive temperature. One of 
these plants is a windowless factory, which is now 
kept at a constant temperature of approximately 
80 deg. Fah. and at a humidity of 45 per cent. 
Before the air conditioning plant was installed 
the factory temperatures rose as high as 94 deg. 
Fah., making inspection and assembly work very 
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Markets, Notes and News - 


The prices quoted herein relate to bulk quantities. 


Commercial Conditions in Mexico 


The Department of Overseas Trade has 
recently completed a review of commercial con- 
ditions in Mexico, and it has now been published by 
H.M. Stationery Office at a price of ls. This review 
has been prepared on lines similar to those followed 
by the Department in dealing with commercial 
conditions in other countries, and contains notes 
on Mexico’s pre-war economy, pre-war external 
trade, and pre-war Anglo-Mexican trade. Changes 
in Mexico’s external trade and economy are noted, 
and there is also a chapter on the wartime growth 
of Mexican industrialisation. Information given in 
this chapter reveals that the most important con- 
cerns which have lately started operations in 
Mexico are a new blast-furnace erected at Monterrey, 
and blown in in July, 1943, with a daily capacity of 
500 tons of pig iron ; a blast-furnace, three Siemens 
open-hearth furnaces, and a rolling mill at Mon- 
clova; a factory producing rayon at the rate of 
2000 lb. daily; a tinplate mill which began on a 
small scale in 1943; a factory established at 
Monterrey for making fluorescent electric light 
bulbs; and several new cement factories which 
began operations in 1943. Other industrial activities 
which have started or developed during the war 
include the manufacture of machinery for the glass 
industry ; parts for agricultural machinery and 
lorries ; various kinds of hardware and metal pro- 
ducts; glass bottles and laboratory and surgical 
glassware; threshing and separating machinery ; 
flour milling machinery; and shipbuilding. It is 
pointed out in the review that the bulk of these 
industries have already received, or will receive, tax 
concessions in one form or another, and that the 
control of imports, introduced in May, 1944, will be 
used to protect Mexican industries from foreign 
competition. Surveying Mexico as a post-war 
market for imports, the review says that, apart from 
two or three iron and steelworks producing rails, 
structural steel reinforcing rods, wire and nuts and 
bolts, and one rolling mill, there is no heavy industry 
in the country, and there are few factories highly 
organised or Brae poy of a large capital. Some of 
the smaller factories which have come into being 
during the war will be unable to compete under 
normal conditions, but in any case, on quality 
grounds, it is thought that their market will be found 
mainly among consumers who cannot afford 
imported goods. In the field of capital goods, there 
is likely to be, in view of the difficulty of obtaining 
machinery during the war and in the absence of 
local production, a considerable demand in the 
immediate post-war period for machinery and equip- 
ment of all kinds, not only for industry, but for 
agriculture, the oil industry, and the railways, as 
well as in connection with public works contracts. 
The textile industry, in particular, should offer a 
good market for United Kingdom exporters, both 
for new machinery and replacements, provided that 
these can be made available for export sufficiently 
promptly to compete with the U.S.A. machinery 
now being offered to Mexico. The mining industry 
is also in need of new, modern equipment, but it is 
doubtful whether this industry as a whole has been 
able to accumulate the necessary capital reserves 
during the war. Mexico’s long-term requirements 
of capital goods appear likely, therefore, to exceed 
the scale of her pre-war imports. 

Pig Iron 

The maintained demand for high-phos- 
phorus iron is @ prominent feature of the pig iron 
market. The light castings foundries continue to be 
as busy as the labour situation permits, and will 
obviously be faced with increasing demands as 
building schemes make progress. They are not at 
present employed to their normal capacity, and 
consequently the current output of high-phosphorus 
pig iron is just about sufficient to their n , but 
there is little margin left for building up stocks. The 
desirability of putting more furnaces into operation 
1s well realised, but fuel supplies have to be borne 
in mind, and the matter of sufficient labour at the 
furnaces has also to be considered. Amongst the 
general engineering and jobbing foundries, variable 
conditions may be noted. Some of them have a fair 
amount of work in hand in the production of castings 
for military vehicles and armaments, but others are 
now less busy. Activity is gradually increasing in 
the textile machinery foundries. All these foundries 
use principally low and medium-phosphorus pig 
Iron, as well as refined iron and hematite, and 
supplies of these grades are easier. In the case of 
hematite, careful control continues to be exercised, 
but allocations have recently improved, and foreign 
ore consignments are increasing. The foundry coke 
position is less acute, and supplies are such that 
some foundries are now able to put some coke into 
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Scotland and the North 


Business in the Scottish iron and steel 
industries is showing signs of improvement now that 
work has been resumed followi the annual 
holidays. It cannot be said that all p Bree Hears of 
the industry have yet benefited by the upward 
trend which is becoming more marked, but there are 
indications that fuller development will take place 
as progress is made with reconstruction and replace- 
ment programmes. Steelworks continue to be 
hampered by fuel shortages, and this is one matter 
which causes @ good deal of concern in considering 
the expansion of orders which may be expected. 
Export business is active, but the present limitation 
of tonnages permitted for overseas dispatch makes 
it difficult for producers to accept all the orders that 
are coming forward. Now that many Government 
contracts have been completed, and the demand for 
war material has grown smaller, home civilian busi- 
ness is gradually reviving, and new mercantile ship- 
building orders will undoubtedly increase the 
activity of the steelworks. Over the past few months 
the plate mills, for instance, have been affected by 
@ lack of shipbuilding specifications, and will 
welcome additions to their order books. Loco- 
motive and wagon builders are also taking up good 
tonnages of plates. The demand for heavy structural 
steel has not improved to any extent, but producers 
of rails and other permanent way material are 
busy, and steel required for maintenance work in 
the collieries is also an active feature. Resumption 
of work in the re-rolling departments has not 
brought about increased activity and orders for 
small bars and light sections are scarce. The nature 
of the limited amount of orders at present being 
handled is such that re-rollers experience a good deal 
of difficulty in arranging their programmes, and, so 
far, they have not received much assistance from 
the export business which is coming forward. Sheet 
makers, on the other hand, have extensive contracts 
to fulfil. The demand for light-gauge black sheets 
is not slackening in any way, and most mills are 
fully committed for several months to come. Some 
of the sheet makers are now not able to promise 
delivery until the beginning of next year. This 
demaud extends also to galvanised sheets, but the 
output of these continues to be restricted on account 
of labour shortages in the galvanising departments. 
Holiday stoppages have influenced the activity of 
the Lancashire iron and steel trades in recent 
weeks, but there is, nevertheless, a fair amount of 
business being transacted in both finished and semi- 
finished steel. Most grades of mild steel bars are 
in demand, and, as well as deliveries against existing 
orders being maintained, a certain amount of fresh 
buying is taking place. Business in plates is 
moderately good, the boilermakers especially 
keeping up a regular demand. Sheet mills continue 
to be busy, and there is also considerable activity at 
the mills producing colliery arches and props. 
Special alloy steels are not at present in very much 
request, and many makers are able to offer quiek 
delivery of orders being placed. Orders for pig iron 
continue to be placed to the full extent of the 
licences granted. Both foundry and special refined 
irons are being taken up in good quantities, and there 
seems little doubt that increased buying would take 
place if the present allocations could be extended. 
In finished iron, business in Crown and best-quality 
bars is maintained on a good scale, but Nos. 3 and 4 

uality bars are not in great demand at the moment. 

he North-West Coast steelworks have a great deal 
of work in hand and are turning out big tonnages of 
rails, billets, bars, and other products. 


North-East Coast and Yorkshire 


An expanding demand for iron and steel 
products is noticeable on the North-East Coast, and 
there are indications of good employment in most 
departments for the remaining months of this year. 
Contracts for war material are now declining, but 
home and overseas civilian demands are gradually 
resulting in new orders to replace those that are 
being completed. There are many export inquiries 
being made, and, furthermore, orders being placed 
with the North-East Coast shipbuilders will result 
in additional business for the iron and steelworks. 
Works holidays in this area are being staggered, 
and naturally affect output, although operations at 
the blast-furnaces are continuing without inter- 
ruption. Some improvement in supplies of raw 
materials may be noted, but the shortage of skilled 
labour presents a difficulty in the development of 
the iron and steel industry. As the light castings 
foundries continue to be very busy, the demand for 
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all grades of foundry pig iron is increasing, and with 
a restricted local output users have to depend upon 
supplies from other producing districts. The output 
of low and medium-phosphorus pig iron and of 
hematite is fairly well maintained, and is taken up 
steadily. The steelworks, generally, are active. and 
many departments have been experiencing better 
conditions since the beginning of the present period. 
The plate mills are receiving better bookings, owing 
principally to larger tonnages being allocated for 
export, and to an increase in the number of ship- 
building specifications now coming forward. In 
recent months the demand for heavy joists and 
sections has been restrained, but is now beginning 
to show signs of improvement. Colliery arches and 
props are in regular request and business in steel 
rails and other permanent way material is also 
brisk. The sheet makers have big contracts in hand 
for light-gauge black and galvanised sheets, and a 
high rate of activity is assured for several months to 
come. Big tonnages of sheet bars are called for, and 
the demand for billets is also very active. As stocks 
of imported semis have now diminished, home pro- 
ducers are busily employed, and users are ready to 
accept defective material to eke out their supplies of 
primes. The steel industry in the Sheffield area does 
not show any special features, and during the last 
week or two has been affected by holidays. With 
the declining demand for war materials, more 
capacity is becoming available for production of a 
civilian nature, and some departments have a sub- 
stantial amount of work in hand. Firms producing 
shipbuilding and railway material are well booked, 
and export business is developing steadily. Basic 
steel makers are active, and a satisfactory business 
in acid carbon steel is maintained. In alloy steels, 
the more expensive grades are again in better 
demand, and there are indications of increasing 
development of export business. The cheaper 
grades of alloy steel continue to find a good market. 
Tool steels are in moderate request and the demand 
for stainless steel is improving, although shortage of 
labour impedes production. 


The Midlands and South Wales 


Taking into account the effect of holiday 
periods, business in the Midlands iron and steel 
industry is steadily expanding, and although the 
change-over to civilian production seems likely to 
be gradual, and not without its difficulties, there are 
fair prospects of further improvement. Pig iron 
supplies, though not plentiful, are for the most part 
sufficient to meet the present needs of consumers. 
Hematite is allocated rather more freely, and refined 
and low and medium-phosphorus irons are more 
readily available. Some general engineering and 
jobbing foundries are becoming busier, and the light 
castings foundries are as actively employed as the 
labour position permits. The current output of 
high-phosphorus iron is just about adequate to the 
requirements of the light foundries, but does not 
permit any surplus. In finished iron, business is 
increasing, and producers of best and Crown quality 
bars are well employed, while there is a continuing 
steady demand for Nos. 3 and 4 quality bars. The 
steelworks are also beginning to experience busier 
conditions in departments which have slackened in 
the past few months. The call for heavy joists and 
sections is strengthening, and orders for plates are 
improving. A brisk demand continues to be made 
for light-gauge sheets, and mills have as much work 
in hand as they can accommodate. Consequently, 
there is heavy pressure for sheet bars, which are 
being rapidly absorbed in considerable quantities. 
Re-rollers producing bars, strip, and light sections 
have a moderate amount of work in hand, and area 
little concerned over supplies of billets. Stocks are 
decreasing and, in addition to primes, there is an 
active business in defective billets and other 
material suitable for re-rolling. In South Wales the 
steelworks are being kept busy by the prevailing 
demand for semi-finished products. War demands 
are declining, but are still on a considerable scale, 
and quantities allocated to civilian purposes are 
steadily increasing. The request for soft and other 
steel billets is very active, and most users would 
welcome the opportunity to procure larger tonnages. 
A similar demand prevails for steel sheet and tinplate 
bars and takes up all the available steel. In the 
finished steel departments improvement continues 
in orders for heavy plates, but there is little increase 
in the request for heavy sections. Business in light 
plates and sections is active, and there is a strong 
demand for steel sheets, which keeps all the mills 
fully occupied. Tinplate business is very moderate 
just at present, but most makers are now well 
booked for this period, with the result that they 
have little to offer. Very quiet conditions prevail 





in the export market for tinplates. 
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Notes and Memoranda 





Rail and Road 


NaMING oF §8.A. Locomotives.—The South 
African Railways and Harbours Administration has 
decided to adopt the British and American practice 
of giving names to the locomotives used on main 
line passenger trains. The Railway Gazette says 
that engines of classes “ 23” and “‘ 15F ”’ will bear 
the names of cities and towns in the Union of South 
Africa. 


Swiss Rattway ELectriFicatTion.—In the early 
part of July, electric traction was introduced on the 
Langethal-Huttwil 1l-mile standard-gauge line of 
the Vereinigte Huttwil Bahnen, Switzerland. It is 
stated that this is the first section of the 584-mile 
standard-gauge system of the company to be elec- 
trified, and enables the number of weekday trains 
to be increased from eight to eleven in each direction. 


SwEDISH Raltway ExTeNnsion.—An extension of 
the Government-owned East Coast Railway (Ost- 
kustbanan) to the town of Umea in the most 
northerly coastal district of Sweden, has been 
suggested by the Budget Committee of the Riksdag. 
The East Coast Railway unites Stockholm with 
Harnésand on the east coast over the coast towns of 
Gavle, Séderhamn, Hudiksvall, and Sundsvall, 
covering a total distance of 300 miles. The new 
stretch, which would probably run through the coast 
town of Ornskéldsvik, would be of about the same 
length as the distance between Gavle and Sundsvall, 
i.e., about 150 miles. 


Air and Water 


MANCHESTER WATERWORKS SCHEME.—Approval 
has been given by the Manchester City Council to a 
waterworks extension scheme costing £8,358,000. 
The Ministry of Health will be asked to sanction the 
scheme, which includes the construction of an 
aqueduct from Haweswater. It is stated that the 
project will increase Manchester’s water supply by 
21 million gallons a day. 

Swepisu Sxipprnc Lossres.—According to the 
statistics of the Swedish Board of Trade and 
Shipping, the total war losses of the Swedish 
Merchant Marine up to the day of the German 
capitulation amounted to 227 vessels of 588,600 
gross tons. In these figures are included 25 vessels 
of 45,700 gross tons seized by the Germans. In 
addition, 29 Swedish fishing vessels of 1689 gross 
tons were lost as a result of warlike action. 


CarGco-CaRRYING CRANE Sxips.—Particulars have 
now been released of a special series of multi- 
purpose ships designed by the Merchant Ship- 
building Department at the Admiralty to serve, 
according to requirements, as crane ships for lifting 
cargo weights up to 80 tons, as cased-oil carriers, as 
colliers, or as general-purpose cargo vessels, or for 
carrying heavy vehicles. The design was adapted 
from previous series of crane ships fitted with two 
50-ton derricks or one 50-ton and one 80-ton derricks 
or two 80-ton derricks, the principal innovation 
being the installation of machinery aft instead of 
amidships with the purpose of reducing the fire risk 
when carrying cased oil. The prototype was the 
‘* Empire Malta,” built by William Gray and Co., 
Ltd., of West Hartlepool, and engined by the 
Central Marine Engine Works, of the builders, and 
eight similar vessels were built at West Hartlepool. 
The ‘“‘ Empire Malta” has a length of 312ft., a 
breadth of 46ft. 4in., and a depth to upper deck of 
24ft. 9in. She has a gross tonnage of 3539, and a 
deadweight carrying capacity of 4310 tons. A 
50-ton and an 80-ton derrick are fitted, in addition 
to smaller cargo-handling derricks, all of which are 
served by steam winches. The machinery consists 
of a set of triple-expansion engines with cylinders 
20in., 3lin., and 55in. diameter by 39in. stroke, 
steam being supplied by two oil-fired boilers, 14ft. 
by 1]ft. 9in., working at 200 lb. pressure and fitted 
with forced draught and superheat. The service 
speed is 11} knots on 15} tons of oil fuel per day. 


Miscellanea 


BuiLp1nG Toots DEMONSTRATIONS.—Demonstra- 
tions of power-driven hand tools, arranged by the 
Ministry of Supply, will be given on sites in Paradise 
Street, Liverpool, from September 11th to 15th, 
and Victoria Buildings site, Deansgate, Manchester, 
from September 25th to 29th. 


Raw MATERIALS IN THE U.S. Wark Errort.—-A 
note in Iron Age states that during the three years 
and five months between the attack upon Pearl 
Harbour until the defeat of Germany, the iron and 





steel industry of the United States consumed 
approximately 375 million tons of iron ore, 187 
million tons of coke, and 155 million tons of scrap, 
according to the American Iron and Steel Institute. 
Last year alone, in its blast-furnaces and steel- 
making furnaces, the industry used 311 million tons 
of raw materials, exclusive of ferro-alloys and 
alloying elements. 


THE Late Mr. A. J. Couzens.—We regret to 
announce the death, recently, at the Peace Memorial 
Hospital, Watford, of Mr. A. J. Couzens, who has 
been with the firm of J. Stone and Co., Ltd., Dept- 
ford, for thirty-five years. Mr. Couzens, it will be 
remembered, was in charge of the firm’s publicity 
department, and his courteous manner and helpful 
disposition will long be remembered. 


SwepDisH SHALE Or Puiant.—It is reported by 
The Anglo-Swedish Review that the Kvarntorp shale 
oil plants of the Svenska Skifferolje A.B., controlled 
by the Swedish Government, are soon to be enlarged 
at a cost of about 8 million kronor. During the war 
shale oil production at these plants has compensated 
for the loss of about 10 per cent. of Sweden’s pre-war 
oil imports. This oil, however, has been reserved 
fot the Swedish Navy and other defence services. 


Surptus Licnut MeTats PLant.—Consideration 
has been given to the disposal, subject to existing 
rights of option or first refusal, of surplus specialised 
plant provided at Government expense during the 
war for rolling, extruding, forging, and casting 
light metals. As a light metals fabricating unit 
consists essentially of heavy plant, to which the 
buildings afford protection, and ancillary services, 
it has been decided that, both for plant alone and 
for units comprising plant and buildings together, 
the normal method of disposal will be by outright 
sale. Industrialists who wish to acquire either 
complete units or individual items of plant are 
invited to apply to the Ministry of Aircraft Produc- 
tion (P.S.10), Southam Road, Banbury, Oxford- 
shire, stating their needs in terms of type and capa- 
city of plant required, and, in the case of complete 
plants, the area in which they would desire to be 
accommodated. 


Sotar Heat Bomer.—It is reported in The 
Anglo-Russian News Bulletin that the first Soviet 
solar heat boiler is being built under the auspices of 
the Energetics Institute of the U.S.S.R. Academy of 
Sciences in Tashkent, the capital of Uzbekistan. 
The report states that the solid concrete column of 
the boiler-room is 44m. high. On the top of the 
column is placed a parabolic reflector, 10 m. wide, 
and over the reflector is the boiler, which, it is 
expected, will yield 120 kilos. of steam per hour. A 
working model of this helio-boiler has been set up 
in Moscow. In spite of the fact that its parabolic 
reflector is only 14m. wide, even in the conditions 
of Central Russia the model is said to develop a very 
high temperature at the reflector focus. Much 
importance is attached to the building of solar 
boilers in the Central Asiatic Soviet Republics, as 
these regions have sunshine for over three-quarters 
of the year. It is added that the Energetics Institute 
has designed a second helio-boiler of two and a half 
times greater capacity than the boiler installed at 
Tashkent. 

TRAINING OF YOUNG BLacksMITHS.—The Minister 
of Education has announced plans for the training of 
young blacksmiths to meet the growing demands on 
blacksmiths for the overhaul and repair of agri- 
cultural machinery owing to the increasing mech- 
anisation of agriculture. There is to be a national 
system of apprenticeship, under which boys of not 
less than fifteen will spend five years with a master 
blacksmith to learn the practical side of the trade, 
and will be released during working hours to attend 
technical classes for one day a week or for a con- 
tinuous period of eight weeks a year where this is 
more convenient. For apprentices in rural smithies 
the training will include the best modern methods 
in practice; internal combustion engines (espe- 
cially of tractors); parts and working of farm 
machinery and implements; the methods of 
assembling farm machinery and equipment from 
working drawings; the methods of detecting 
defects in and carrying out repairs to farm equip- 
ment; the theory and practice of farriery; the 
installation and maintenance of rural farm water 
supply systems; electrical wiring systems, fault 
finding and repairs; and how to keep the simple 
necessary accounts of a smithy and how to write a 
simple business letter. For apprentices in urban 
smithies the range of requirements is more limited 
and the scope of the training will be less wide. The 
practical part of the training or the bulk of it will be 
given in the smithy. Technical classes will provide 
instruction in calculations, drawing and sketching, 
elementary basic science, materials and processes, 





elementary electricity, simple accounts and letter 
writing, and also any part of the practical training 
which particular master blacksmiths may be unable 
to give themselves. Local education authorities 
may provide the technical classes free of cost to the 
student, pay travelling expenses, and provide main. 
tenance allowances where students need assistance 
to attend full-time classes for eight weeks in the 
year. Local education authorities are asked to work 
out training schemes in consultation with the Joval 
industry and submit them to the Ministry of 
Education for approval. : 


Personal and Business 


Dr. 8S. WERNICK has been elected President of the 
Electrodepositors’ Technical Society. 


Mr. R. J. Haut has been appointed a director of 
British Insulated Callender’s Cables, Ltd. 


Mr. J. McWarers Storey has been appointed 
managing director of Dewrance and Co., Ltd. 


Mr. E. W. S1sman has been appointed to the board 
of directors of British Belting and Asbestos, Ltd. 


Mr. C. E. Wuirworts has been appointed 
assistant secretary of the Railway Research Service. 


Mr. G. H. Forsytu has been appointed to the 
Chair of Mechanical and Marine Engineering at 
King’s College, Newcastle-upon-Tyne. 


Dr. P. DUNSHEATH, director and chief engineer of 
W. T. Henley’s Telegraph Works Company, Ltd., 
has been elected President of the Institution of 
Electrical Engineers. 


E. H. Jones (Macurne Toots), Ltd., London, 
have been appointed sole distributors for the United 
Kingdom for the Boneham and Turner patented 
air-operated jig grinder. 


Sir FREDERICK REBBECK has now resumed the 
chairmanship of Harland and Wolff, Ltd., which he 
vacated temporarily in 1943 in order to concentrate 
on vital matters of production. 


THE LorD PRESIDENT OF THE COUNCIL has 
appointed Mr. W. F. P. McLintock, D.Sc., F.R.S.E., 
F.G.S., to be Director of the Geological Survey of 
Great Britain and Museum of Practical Geology. 


Sir JoHN NICHOLSON has retired from the board 
of Imperial Chemical Industries, Ltd., on account 
of health reasons. Sir Frederick Bain and Dr. W. H. 
Coates have been elected deputy chairmen of the 
board. 


Mr. A. A. M. DurRaAnT has been released from his 
appointment as Director of Tank Design in the 
Ministry of Supply. He has been succeeded by 
Mr. A. E. Masters, formerly Deputy Director of 
Tank Design. 


Capt. C. H. Lumtey, Ministry of Supply Regional 
Controller, Northern Region, will be released from 
the Ministry of Supply on August 15th. He will be 
succeeded as Regional Controller by Mr. 8. H. Staff, 
at present Deputy Controller. 


KerrH Biackman, Ltd., inform us that conse- 
quent upon the death of Mr. W. B. Richards, 
director and general manager of the company, Mr. 
D. 8S. Woodley has been appointed technical manager 
and chief engineer, and Mr. D. M. Brown com- 
mercial manager. 


NEWTON, CHAMBERS AND Co., Ltd., announce 
that Mr. G. G. Ibbotson has been appointed general 
manager of their heavy construction division, iron- 
works branch, and that Mr. R. J. Palmer has been 
appointed department general manager, mobile 
engineering, ironworks branch. 


Mr. F. W. Buetass has resigned his position as 
chief production engineer with Blackburn Aircraft, 
Ltd., Brough, East Yorks, to take up an appoint- 
ment as production engineer with Boulton Paul 
Aircraft, Ltd., Wolverhampton. Mr. Buglass had 
been with the Blackburn Company for seventeen 
years. 


Mr. E. C. Brown has been appointed sales 
manager of Humber, Ltd., and the Hillman Motor 
Car Company, Ltd., Coventry. Mr. Brown was 
previously general sales manager of Automotive 
Products Company, Ltd., and its associated com- 
panies, the Lockheed Hydraulic Brake Company 
Ltd., and Borg and Beck, Ltd. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY 
Ltd., announces that Mr. D. MacArthur, director, 
has been appointed general sales manager. Mr. 
W. A. Coates, while retaining his position of sales 
manager, switchgear department, is appointed 
assistant to the general sales manager. Mr. G. W. G. 
Canter has been appointed manager, marine and 
special contracts department. 
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A Seven-Day Journal 


Taxation and Industry 

In the course of his chairman’s address 
at the annual general meeting of Edgar 
Allen and Co., Ltd., at Sheffield last week, 
Mr. W. H. Higginbotham, made reference 
to the high taxation demands on the engi- 
neering industry. The profit and loss account, 
he went on to say, showed net earnings after 
provision for depreciation to the extent of 
£37,553, at £174,683. Of that amount, taxation 
and payments under the War Damage Acts 
absorbed 75 per cent.; net dividends to share- 
holders, 12-8 per cent.; and accretion to 
reserves, 14-6 per cent. The substantial reduc- 
tion in earnings compared with the previous 
year was not unexpected, for a decline had 
begun to show itself by the end of that year. 
It was inevitable that as our military prepara- 
tions and operations progressed, the peak 
demands and outputs of the years 1941-44 
should fall, and that fall would continue as time 
vent on. It had been previously pointed out 
at the annual general meetings that the ratios 
of costs and profits differed widely as between 
the company’s diverse products. It so happened 
that the slackening demand and the consequent 
reduction in turnover which had occurred this 
year had affected chiefly those of the firm’s 
products, such as small tools, of which the 
output had earlier enormously expanded, with a 
corresponding accentuation both of the ratio 
and of the total of profits derived therefrom. 
Other factors which had affected the earnings 
of the year were the increase in ratio of labour 
costs to turnover, which was due in some degree 
to the change in conditions of working, the 
increase in overhead expenses, both actually and 
relatively to total cost, and the continued 
limitation of rates of profit on contacts with 
Supply Departments which still accounted for a 
good deal of the firm’s output. The firm was 
now beginning to experience the consequences 
of the change over from conditions of maxi- 
mum demand on a wartime basis, with prices 
controlled by one or other method, to those of 
a period of transition from war to peace. While 
there was no cause for anxiety on account of the 
fall in earnings, especially as such a large pro- 
portion of those was absorbed by taxation, the 
board was fully alive to the difficulties of this 
transitional period. 


A New Telegraph Ship 

An interesting launch took place at the 
Neptune Yard, of Swan, Hunter and Wigham 
Richardson, Ltd., at Walker, Newcastle-on- 
Tyne, on Thursday, August 9th, when H.M. 
Telegraph Ship “ Monarch” safely took the 
water. The naming ceremony was performed 
by Lady Gardiner, the wife of Sir Thomas 
Gardiner, Director-General of the Post Office. 
The ‘‘ Monarch,” which was constructed to the 
order of the Postmaster-General, is a twin- 
screw ship, having a length of 480ft. She was 
engined by her builders. Her equipment com- 
prises four cable tanks of some _ 170,000 
cubic feet capacity, with the most up so date 
gear for laying and lifting submarine cables, A 
feature of her construction is the very com- 
fortable accommodation which has been pro- 
vided for her officers and crew. Among the 
many guests who where present at the 
launch were the Postmaster-General (the Earl 
of Listowel), the Director-General of the Post 
Office (Sir Thomas Gardiner), the Superintend- 
ent of the Post Office (Captain Firmin), and the 
chairman of Swan, Hunter and Wigham 
Richardson, Ltd. (Sir Philip Wigham Richard- 
son). 


The Fall in Coal Output 


On Thursday, August 9th, the Joint National 
Negotiating Committee of the coalowners’ and 
the miners’ leaders met in London to consider 
the proposals which have been put forward by 
the Mining Association for discussion as a 
method of improving the falling output of coal. 
The owners’ proposals are as follows :—That a 
workman shall not be entitled to receive the 


minimum wage payable under the Porter Award 
for any week or part of a week if (1) he be absent 
from work on any normal shift during the week 
without leave or reasonable cause ; (2) refuse 
or neglect to work in accordance with reasonable 
instructions of a proper official or to do any 
work he may reasonably be called upon to 
perform ; (3) delay in proceeding to his work or 
working place ; (4) leave before the proper time 
without the consent of a proper official ; (5) fail 
to work with due diligence and efficiency during 
the whole of his shift, unless such failure is due 
to some cause over which he had no control. 
The proposals have been styled as ‘ wholly 
unacceptable ”’ by several of the large mining 
districts, while Mr. W. Lawther, the President 
of the Mineworkers’ Federation, has described 
them as reactionary and retrograde. It was 
not expected, therefore, that an agreement 
would be reached at once. A joint statement 
issued at the close of the meeting stated that 
after a discussion of the various factors affecting 
the output position, it had been agreed that a 
small joint sub-committee should be appointed 
to go closely into the causes of reduced output. 
The sub-committee will keep in contact with the 
Minister of Fuel and Power, and will report as 
quickly as possible to the committee. Mean- 
time, the mineowners have agreed to suspend 
any action with regard to the proposals which 
they have submitted for the attachment of 
conditions to the national minimum. 


Government Vocational Training 


SuncE the outbreak of war the Government 
vocational training establishments have been 
almost entirely devoted to the training of men 
and women for the engineering and allied 
industries engaged in the production of war 
supplies. Plans have now been announced for 
the provision of free vocational training courses 
to assist in the resettlement of men and women 
who have been in the Forces or other work of 
national importance. The scheme aims to 
provide comprehensive and intensive instruc- 
tion to give the trainees a degree of skill which 
will enable them to attain craft status in the 
shortest possible time. In the main, the courses 
in being and in preparation will train labour for 
industries and trades in which there is a shortage 
of workers, and in which there is every possi- 
bility of permanent employment. Many of the 
trades taught are also suited in every way to the 
needs of the disabled person, both temporary 
and permanent. It is expected that, on an 
average, training courses will last six months, 
and the schemes have been arranged to provide 
instruction under conditions most suitable for 
each industry. After completing his course, 
each trainee will undergo a passing-out test, 
and will be employed at rates of wages and 
under conditions agreed to by representatives 
of both sides of industry. As no true estimate 
of the post-war development of the various 
industries can be made, training schemes will 
be started and extended as peacetime levels of 
production are resumed. No guarantee will be 
made that applicants can be trained in a selected 
occupation at a given date, but so far as is prac- 
ticable, they will be given the trade for which 
they have a preference. Care is to be taken that 
people shall not be trained for trades in which 
prospects of continuous employment are poor 
or for occupations for which they are not suited. 


Replacement of French Tonnage 
Losses 


On Monday, August 13th, it was officially 
announced that in order to assist Allied Govern- 
ments which have made their merchant vessels 
available to the Minister of War Transport for 
the service of the common war effort to replace 
tonnage which they have lost, His Majesty’s 
Government early in 1945, offered to sell to the 
Allied Governments a proportion of the vessels 
built by H.M. Government in United Kingdom 
shipyards during the war. The offer was made 
on the lines of the earlier scheme set out in a 





White Paper in July, 1942 (Cmd. 6373). The 





French Government has already taken over the 
following seven ships, of deadweight carrying 
capacities given below :—‘‘ Empire Sceptre,” 
motorship, 10,125 tons, along with the follow- 
ing steamers :—‘‘ Empire Crown,” 10,300 tons ; 
“Empire Driver,” 10,300 tons; ‘ Empire 
Falstaff,’ 9860 tons; ‘‘ Empire Friendship,” 
10,270 tons; ‘‘ Empire Moulmein” (partly 
refrigerated), 9650 tons ; and ‘‘ Empire Sedley ” 
(fitted with heavy derricks), 4400 tons. These 
vessels are now flying the French flag, and are 
available for the service of the United Nations 
under the United Maritime Authority. The 
French Government, it is announced, will 
shortly take over the following steamer, 
** Empire Unicorn,” 10,240 tons, along with the 
following two further steamers, ‘‘ Empire 
Stronsay ” and ‘‘ Empire Gala,” which are due 
to be completed next year. As a measure of 
further assistance by H.M. Government towards 
the replacement of Allied tonnage lost in the 
service of the United Nations, facilities are being 
given to the French Government, in common 
with other Allied Governments, to build new 
tonnage in the United Kingdom. 


Greater London Plan Exhibition 


Art the official opening of a Greater London Plan 
Exhibition at the Institution of Civil Engineers 
last Tuesday, the President, Mr. Wentworth 
Shields, welcomed the opportunity of offering 
accommodation in the building for the Exhibi- 
tion. The civil engineer was a planner born 
and bred. His roads, railways, docks, canals, 
waterworks, power stations all involved plan- 
ning. No engineering work could be devised 
without planning, and, indeed, one might 
reverse the statement and say that town and 
country planning always had, and always would, 
involve engineering. Of course, planning 
involved other great efforts of the human mind 
and spirit, which was, he supposed, why they 
were all more or less fascinated by planning, 
but to the engineer it had a special appeal. The 
importance of the exhibition could hardly be 
overrated, illustrating as it did the best that 
had been thought of for the use and enjoyment 
of the great city, which was the centre of the 
country and the Empire. To mark the import- 
ance of the occasion, the Minister of Town and 
Country Planning himself was there to perform 
the opening ceremony. Mr. Lewis Silkin, open- 
ing the exhibition, said that his predecessor, 
Mr. Morrison, along with Sir Stephen Tallents, 
of the M.O.I., had arranged the exhibition, and 
he was glad that his first duty as Minister was 
to attend the opening of an exhibition which 
dealt with the planning of ground for 10,000,000 
people, or one-quarter of the population of 
England and Wales. Sir Patrick Abercrombie 
had worked on the County of London Plan, and 
now this Greater London Plan had followed. 
Both Plans should be considered together. The 
Greater London Plan was a model for the 
future, and it was now open for discussion by 
the 143 planning authorities concerned. Their 
separate views had to be co-ordinated, and that 
had been done to some extent by joint executive 
committees. The powers possessed by local 
authorities were, in his view, inadequate, and 
further powers would be required in the near 
future. Sir Patrick Abercrombie, who was also 
present, said that above all a new instrument of 
authority was urgently required. Joint execu- 
tive committees were not enough. He regarded 
the Plan as evolutionary, and not revolutionary. 
It dealt with the redistribution of population in 
2500 square miles, rather than its dispersal, for 
social regrouping was necessary. London must 
be an entity. The major features of the Plan 
could, he thought, be carried out in ten years, 
although the Plan envisaged fifty years for its 
completion. The exhibition, designed to be 
attractive to the general public, contains photo- 
graphs and drawings, many of them the originals 
from which those in the published volume were 
reproduced together with models, notably one 
of the proposed satellite town at Ongar. It will 
be of interest to all who live in the London area. 
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Historic Researches” 


(Continued from page 104, August 10th) 


No. XII—THE ETHER 


Hendrik Antoon Lorentz (1853-1928) was born 
at Arnheim, Holland. His education was 
received at the University of Leyden, where at 
the early age of twenty-five he was appointed 
Professor of Theoretical Physics. He made 
numerous contributions to science, chiefly in 
connection with atomic and electron theory. In 
1895 he published the results of his mathe- 
matical investigation of the effect on the shape 
of bodies produced by their movement through 
the ether. His finding not only confirmed Fitz- 
gerald’s contraction hypothesis, but anticipated 
a result which, ten years later, flowed from the 
theory of relativity. Soon after the discovery of 
the electron by J. J. Thomson in 1898, Lorentz 
propounded an electron theory of matter, one 
deduction from which was that the mass of an 
electron increased with its velocity. Subsequent 
experiments with $-rays from radioactive 
elements confirmed this finding with almost 
complete quantitative agreement. Later, 
Lorentz’s deduction was once again found to 
have anticipated a finding of the theory of 
relativity, according to which the mass of all 
bodies increases with their velocity in exact 
accordance with the formula postulated by 


DRIFT EXPERIMENTS 


Lorentz for the mass of an electron. In 1902 
Lorentz and his fellow-countryman, Pieter 
Zeeman, were awarded the Nobel Prize for 
physics for their investigations into the influ- 
ence of magnetism on radiation phenomena. 
These investigations were directed towards 
tracing the origin of the “‘ Zeeman effect ”’ dis- 
covered in 1896, the splitting up, under the 
influence of a magnetic field, of the spectral 
lines emitted by a luminous vapour. Lorentz’s 
greatest contribution to theoretical physics was 
made in 1904, when he published the result of 
his study of Clerk-Maxwell’s electro-magnetic 
equations. These equations, he showed, were 
exceptional, in that they were not invariant 
with respect to velocity when transformed by 
the hitherto universally accepted Newtonian 
transformation formule. He devised alterna- 
tive transformation formule which made them 
invariant. Very shortly afterwards, Einstein, 
refusing to believe that there could be one set 
of such formule for mechanical relationships 
and another for electrical, accepted Lorentz’s 
transformation formule as being universally 
applicable in both fields. The. special or 
restricted theory of relativity is a natural and 
simplo consequence of that acceptance. 





7 ether - drift experiments of 1881 
(Michelson), 1887 (Michelson and Morley), 
and 1905 (Morley and Miller) were conducted 
with increasing care and refinement. All 
three series failed to yield clear evidence of 
a genuine shift of the interference fringes, or, 
in other words, of any genuine movement of 
the earth through a stagnant ocean of ether. 
Such indications as were recorded implied a 
velocity so small that it could reasonably be 
held to differ from zero by virtue solely of 
instrumental imperfections and experimental 
errors. 

Two possible explanations of this un- 
expected result were obvious. It might be 
that the earth was really stationary in the 
stagnant ether. This supposition would have 
involved a return to the ideas prevailing in 
the days before Copernicus and the assign- 
ment to the earth of a unique condition 
among the multitudinous bodies composing 
the universe. Such an idea was unanimously 
rejected by all physicists and astronomers. 

Alternatively, it might be that, in spite 
of the firm belief to the contrary, the earth 
in its movement through space did drag an 
adherent envelope of ether along with it. 
Since the velocity of the earth relatively to 
the adhering envelope would be zero, the 
experiment, if the two components of the 
divided ray were confined to. the envelope, 
ought at all seasons to yield a zero result. 

Developing this theory, D. C. Miller argued 
that at sea level the adherence of the envelope 
to the earth would be more or less complete, 
but at high altitudes it would be less com- 
plete. Even at the highest level at which 
the experiment could be conducted, some 
dragging of the ether would doubtlessly 
remain. Miller therefore anticipated that a 
high-level experiment would yield other than 
the substantially zero result of the previous 
experiments, all of which had been carried 
out at or near sea level, but he did not expect 
it to indicate the full value of the earth’s 
absolute velocity threugh space. 





* Nos. I, II, and III on “ Friction’’ appeared July 
14th, 2lst, and 28th, 1944. Nos. IV, V, and VI on “ The 
Mechanical Equivalent of Heat” appe peared September 
29th, October 6th and 13th, 1944. Nos. VII, VIII, and 


1X on “ Electro-dynamics ” appeared March 9th, 16th, 
and 23rd, 1945. 





To test this theory, Miller transferred the 
equipment which he and Morley had used at 
Cleveland in 1905 to Mount Wilson Obser- 
vatory, California, at an elevation of nearly 
6000ft. above sea level. There, during March 
and April, 1921, he made a fresh series of 
experiments with it. Later he built a new 
experimental equipment in which concrete 
and aluminium replaced the steelwork of the 
earlier apparatus in order to eliminate any 
possibility of magnetic effects disturbing the 





accompanied by an envelope of ether 
travelling with it through space at its own 
absolute velocity, while at an elevation of 
6000ft. the envelope has lost its adherence 
to an extent diminishing its velocity by 
about 2 miles a second. This rate of diminu- 
tion does not seem unreasonable. Neverthe- 
less, Miller’s value of the earth’s velocity 
relatively to the ether at an elevation of 
6000ft. was of the same order of magnitude 
as the values yielded by the earlier Michelson 
type experiments, and rejected as spurious. 

Miller’s results might have influenced 
physicists’ thoughts more than they did had 
it not been for the fact that independent 
experimental evidence antagonistic to their 
acceptance as genuine had been accumulating 
for a number of years. The foundation of 
his work in 1921, as has been said, was the 
supposition that the earth dragged with it 
an adherent envelope of ether, the adherence 
gradually diminishing with distance from the 
earth’s surface. This supposition was not only 
opposed to generally accepted belief; it was 
contradicted by the results of experiments 
made by Sir Oliver Lodge between 1891 and 
1897 with the direct object of determining 
whether or not there was any adherence of 
ether to fast-moving bodies. Lodge arranged 
two steel plates, about 3ft. in diameter, an 
inch or so apart, and, spinning them rapidly, 
sent a beam of light between them. If the 
plates dragged an envelope of ether with them 
the velocity of the light composing the beam 
should have been increased. Lodge found 
that any adherence which might exist was 
not sufficient to change the velovity of the 
light by so much as the thousandth part of 
the velocity of the revolving plates. Hence 
long before Miller made his experiments in 
1921 there was good evidence that the basis 
of his argument was wrong. 

In addition, several investigators, using 
methods other than Michelson’s, had sought 
to detect the “ether drift ” and had either 
completely failed to do so or had recorded 




















MILLER’S NON-MAGNETIC APPARATUS OF 1921 


results. With this new equipment he made 
a second series of experiments at Mount 
Wilson in November and December, 1921. 
Miller claimed that taken together the two 
series of experiments “indicated an effect 
such as would be produced by a true ether 
drift.” The average value of the velocity 
revealed was about 2 miles per second, but, 
Miller added, there was a periedic variation 
in it which he was unable to explain. If 
Miller’s results are accepted as genuine and 
his theory as correct, then we are required 
to suppose that at sea level the earth is 





velocities of the earth so small as to justify 
the conclusion that they were spurious. 
Round about 1903, Trouton and Noble sought 
to measure the earth’s velocity relatively to 
the ether by a method depending upon the 
variation of the torque on a suspended 
charged condenser. In 1906, Brace repeated 
with extreme care an earlier experiment 
made by Lord Rayleigh, in which the earth’s 
velocity should have been revealed by the 
double refraction of a beam of light traversing 
a transparent body in a direction perpen- 
dicular to that of its motion through the ether. 
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In 1908 Trouton and Rankine used a method 
dependent upon the theory that the electrical 
conductivity of a body partaking of the 
earth’s velocity through the stagnant ether 
should be different in different directions of 
the body. 

' Thus over a long period of time and at all 
seasons of the year highly skilled experi- 
menters, using different techniques, failed 
to detect any movement of the earth rela- 
tively to the ether or recorded velocities too 
small to permit them to be accepted as 
genuine. Physicists were mystified, and not 
a little upset by these repeated failures to 
detect and measure a quantity which faith 
in the Newtonian philosophy required them 
to believe should be detectable and measur- 
able. It was impossible to trace the cause of 
the null results to faults or lack of refinement 
in the experimental procedure or apparatus. 
There remained therefore only one factor 
open to suspicion, the theory which predicted 
that the experiments should yield a positive 
result.. In every instance that theory was 
founded on Newtonian mechanics, and belief 
in the existence of the ether. Was it possible, 
physicists began to ask themselves, that 
Newtonian mechanics, which hitherto had 
seemed to be the very embodiment of absolute 
truth, omitted something, and that the 
omission had for the first time been mani- 
fested by the ether drift experiments ? 

The developments which followed con- 
stitute a truly amazing chapter in the history 
of physical science. Many ingenious hypo- 
theses were advanced ; one alone is to-day of 
importance. Following the failure of the 
Michelson-Morley experiment of 1887, G. F. 
Fitzgerald in 1892 suggested that, contrary to 
the teaching of Newtonian physics, the length 
of a body varied with its velocity, being 
shorter when it was aligned parallel with its 
motion through the ether than when it was 
disposed at right angles to its motion. This 
suggestion was reasonable enough up to a 
point. A ship pushing its way through a 
calm sea must have its length reduced by a 
minute but definite amount by the pressure 
encountered at its bow, while its transverse 
dimension or beam would remain unaltered. 
On this basis Fitzgerald suggested that the 
arms of the Michelson apparatus changed 
their lengths as the equipment was rotated, 
each being longest when it was aligned 
transversely to the earth’s motion through 
the ether and shortest when aligned parallel 
with it. Thus one of the arms would have its 
shortest length when the other had its longest, 
and if the contraction were of a certain 
amount it could just nullify the predicted 
time lag of the one component ray behind the 
other, and so produce a null result. 

From the formula governing the experi- 
ment, it was a simple matter to express the 
amount of the contraction required to fulfil 
the hypothesis. If the length of either arm 
when aligned at right angles to the earth’s 
absolute velocity were J, then when it was 
turned parallel with the velocity it should 
contract to the value 

U =1V1—v?/e?, 
where v was the earth’s absolute velocity 
through the ether and ¢ was the velocity of 
light. 

Fitzgerald’s contraction hypothesis was a 
pure flight of scientific fancy. It was based 
on an assumed effect of the ether on the 
lengths of bodies moving through it, for the 
existence of which there was not a particle 
of evidence otter than that of the Michelson 
experiment itself. Further, the suggested 
amount of the contraction had no more 
_ justification behind it than the fact that it 
reconciled the theory of the experiment with 
the observed null result. Physicists objected 


that if the contraction formula were correct 
any body acquiring the speed of light ought 
to have its length reduced to zero, while at 
still higher velocities its length would become 
““jmaginary.” There was no reason in 
Newtonian mechanics why velocities in excess 
of that of light should not exist. 

A practical objection was also brought 
against the hypothesis. Granting the analogy 
of the ship pushing its way through a calm 
sea, critics pointed out that the contraction 
suffered would naturally depend upon the 
material of which the hull was constructed. 
Nevertheless, Fitzgerald’s proposition re- 
quired them to believe that the lengths of 
all bodies, no matter of what substance they 
‘were composed, would contract to the same 
proportionate extent at equal velocities. 

For these various reasons, Fitzgerald’s 
contraction hypothesis was not taken seri- 
ously when it was first advanced. Three 
years later, however, in 1895, interest in it 
was revived when Lorentz published the 
results of a theoretical investigation into the 
effect on the shapes of bodies exercised by 
their velocities through the ether. Lorentz 
assumed that the form of a solid body was 
maintained by the cohesion between its 
particles and that that cohesion could ulti- 
mately be traced to electric forces between 
its molecules. Since the ether was the 
medium by which these electric forces were 
transmitted, it was reasonable to s.1ppose 
that they, and therefore the form of the 
body constituted by the molecules, would be 
affected in some way by the velocity of the 
body through the ether. Pursuing this 
argument mathematically, Lorentz eventually 
arrived at the conclusion that a body which 
was spherical when at rest in the ether, would 
on acquiring velocity, suffer a contraction of 
diameter in the direction of its motion, the 
diameters at right angles remaining un- 
altered. If d were the original diameter, the 
contracted diameter would be 


d'=dV 1—-v?/c?, 
where v was the absolute velocity of the body 
and c the velocity of light. 

It will be seen that this result agrees 
exactly with Fitzgerald’s hypothesis, and 
provides independent theoretical confirma- 
tion of it. Physicists thus came to accept 
Fitzgerald’s contraction hypothesis seriously, 
and were forced to the conclusion that the 
contraction would always intervene to make 
the result of any ether drift experiment zero. 
Because of it, they were compelled to admit, 
it would always remain impossible to measure 
the velocity of the earth or any other moving 
body relatively to the stagnant ether. 

That conclusion was not reached without a 
considerable amount of diffidence and heart- 
burning. It was true that it left physicists 
still free to believe in the ether. Indeed, 
Lorentz’s exposition of the contraction, 
based as it was on the action of the ether on 
bodies moving through it, compelled them to 
continue their belief in its existence. Disquiet 
was, however, felt on the ground that accept- 
ance of the Lorentz-Fitzgerald contraction 
hypothesis was incompatible with belief in 
a most fundamental principle of Newtonian 
philosophy. Newton taught that the laws 
of nature were of the same form, no matter 
what might be the absolute velocity of the 
platform from which we made the observa- 
tions on which they were based. For example, 
he observed the motion of the moon in its 
orbit from a station on the earth’s surface 
which was moving through space with a 
particular absolute velocity, and deduced 
the inverse square law of gravitational 
attraction. Boldly, he labelled that law 
‘“universal.”” It was not, he asserted, an 





expression of local or terrestrial applica- 


bility only, but was equally true everywhere 
and was independent of the velocity of the 
observer’s platform. 

It was an essential consequence—or so it 
was argued—-of this doctrine of invariance of 
law with respect to velocity that the three 
fundamental entities of length, mass, and 
tirhe should also be absolute, and should not 
be conditioned in any way by the particular 
velocities through space of the bodies 
observed or of the observer and. his equip- 
ment. Physical quantities, including the 
properties of matter, compounded of these 
three fundamentals, had also to be regarded 
as absolute. 

In 1818 the failure of Arago’s ether drift 
experiment led Fresnel, as we have seen, to 
make a suggestion regarding the index of 
refraction of a prism which violated this great 
principle of Newtonian mechanics. Physicists 
ignored it, and largely forgot about it until 
the Lorentz-Fitzgerald contraction hypo- 
thesis brought their minds sharply back to 
the subject. There was now involved not a 
relatively unimportant compound factor, such 
as the index of refraction, but length itself, 
one of the three fundamental entities. They 
had now to believe, it seemed, that length, 
instead of being absolute, was so far relative 
that it would disappear altogether at the 
velocity of light. The idea was startling in 
itself, and in its possible implications. If 
length were variable with velocity, was it not 
possible and even probable that mass and 
perhaps time were similarly variable ? 

To admit such ideas inevitably involved 
casting doubts on the whole system of 
Newtonian mechanics. Physical science was 
at the cross-roads, and it hesitated in an 
atmosphere of uncertainty and confusion. 
In 1905 Einstein appeared on the scene, and 
with what is now known as his special or 
restricted theory of relativity, provided 
guidance which most physicists welcomed 
and accepted as a means of escape from the 
worst of their entanglements. Abolishing 
Newton’s conception of absolute rest and 
absolute velocity, and refusing to recognise 
the reality of the ether, he developed an 
entirely new system of natural philosophy, 
based fundamentally on the principle that 
the only kind of motion which we can be 
conscious of and can measure—and_ there- 
fore the only kind which we are entitled to 
call real and can study—-is relative motion. 

It is beyond the scope of the present article 
to discuss, even in outline, the special theory 
of relativity. To do so would lead us far 
beyond our professed subject, the ether drift 
experiments. Some remarks concerning it 
must, however be made in order to complete 
the story we have been telling. 

In the first place, it should be made clear 
that, in spite of frequent statements to the 
contrary, the theory of relativity did not owe 
its inspiration and origin to the null results 
of the ether drift experiments. It originated 
in Clerk-Maxwell’s mathematical studies of 
the electro-magnetic field as revealed by 
Faraday’s discovery of electro-magnetic in- 
duction. In 1904, Lorentz showed that Clerk- 
Maxwell’s electro-magnetic equations were 
not invariant with respect to velocity when 
transformed by the hitherto universally 
accepted Newtonian transformation formule, 
and devised new transformation formule 
which made them invariant. Einstein 
accepted these new formule as being univers- 
ally applicable to all electrical and mecha- 
nical relationships. The general consequences 
of that acceptance in the mechanical field 
constitute the special or restricted theory of 
relativity. 

Two of Lorentz’s transformation formule 
are of particular importance in this connec- 





tion, namely, those for length and time. If 
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they are accepted, it is quite a simple matter 
to deduce from them the conclusion that the 
length of any body must vary with its velo- 
city and to establish the law of its variation. 
If a body at rest relatively to any origin has 
a length /, then when it acquires a velocity v 
relatively to that origin, its length will 


shorten to 
V=l V1—v?/c?. 


This result is exactly in accordance with 
Fitzgerald’s guess and Lorentz’s calculation 
of 1895. We leave the reader to ponder over 
the amazing fact that Lorentz, working in 
strict conformity with Newtonian principles 
and fully assuming the reality of the ether, 
anticipated a finding which a decade later 
flowed from an entirely different philosophy 
which scorned to have anything to do with 
the ether. 

As an inevitable consequence of the reduc- 
tion in length with velocity implicit in the 
theory of relativity, that theory required 
that the ether drift experiments should yield 
a zero result. The fact that they had been 
found to do so provided ready-to-hand experi- 
mental proof supporting the soundness of the 
new theory. Had the ether drift experiments 
never been performed, the theory of rela- 
tivity would have arisen in the way it did, 
but it would have lacked one of its several 
sources of experimental confirmation. 

The contraction in the length of a moving 
body which Fitzgerald guessed at and which 
Lorentz confirmed, could, as we have seen, 
be given an explanation which was satis- 
factory, or fairly so. It could be imagined 
as being caused by the pressure of the body 
against the stagnant ether lying in its path. 
The contraction remains a feature of the 
theory of relativity, but if the ether does not 
exist, what causes it? The answer to this 
question illustrates the negative attitude of 
modern physics towards some of the problems 
which perplexed our forebears and to which 
they attached great importance. The rela- 
tivistic contraction occurs simply as a result 
of the movement of the body relatively to an 
immaterial point, the origin which the 
observer chooses to regard as stationary. The 
modern physicist is not interested in explain- 
ing its cause. To him the ultimate limit of 
reality is the fact that mathematics estab- 
lishes the truth of the contraction. He is not 
concerned with the provision of any mecha- 
nical model, designed to explam the cause 
of the contraction. He is content to avcept 
the reality of its existence on the evidence of 
his mathematics, and will not admit that 
further probing could add anything more to 
its reality. 

What of’ action at a distance,” the subject 
which started the long train of experiments 
and speculations we have been discussing ? If 
there is no ether, are we not compelled to 
believe in action at a distance? The rela- 
tivitist answers that we can believe in it or 
not, as we like ; it will not affect our mathe- 
matical results one way or another. 

And what of the propagation of light ? 
The ether having been abolished, physicists 
now believe that light consists of a stream of 
of “photons” or “light atoms.’”’ Here we 
seem to have a return to Newton’s corpus- 
cular theory, and are therefore forced to ask, 
What now becomes of Young’s experiment 
which seemed so decisively to establish the 
fact that light was a wave motion, and not a 
stream of discrete particles? The modern 
physicist answers that photons are not 
corpuscles in the strict Newtonian sense. At 
times they behave like particles of matter ; 
at others they have the character of waves. 
In Young’s:experiment they apparently 
manifest their wave-like characteristics. 

If, however, the ether is a figment of our 


predecessors’ imagining, what is the medium 
in which the waves associated with the 
photons are set up? The modern physicist 
once again replies that he is not concerned 
with the provision of a mechanical model 
explaining the propagation of light or any 
other natural phenomenon. When he says 
that at times the photons behave as if they 
were waves, all he means is that on occasions 
the mathematical relationships governing 
their behaviour assume the form associated 
with wave motion as commonly understood 
and observed. The fact that they do assume 
that form is the only justification for speak- 
ing of wave motion in connection with 
photons. To him, the justification is com- 
plete and final. To him, ultimate reality is 
bounded by the mathematical relationships 





governing the behaviour of the photons. To 


speculate whether there is any “ real” wave 
motion behind the photons or in what medium 
it occurs, is therefore, in his view, idle and 
useless. Any conclusion arrived at will not 
alter or increase the information already 
contained in the mathematical relation- 
ships. 

The reader must choose for himself whether 
to adhere to the sturdy absolutism of the 
Newtonian philosophy or leave it for the 
seemingly rarified atmosphere of the new 
physics. In a way, the choice may be said 
to lie between ether and no ether. In a more 
refined way it can be said to lie between 
freedom to admit the play of the imagination 
into our efforts to interpret Nature and its 
rigorous exclusion on a basis which refuses 
to recognise dogma and redefines reality in 
terms solely of mathematical truth. 








British Locomotive Working in Wartime 


By O. S. NOCK 
No. I 


THE G.W.R. “CASTLE” CLASS 4-6-0s: 


At the outbreak of war the reputation of 
the Great Western “‘ Castle ”’ class 4-6-0s 
stood very high among British express 
passenger locomotives. Although the desigh 
was then sixteen years old the fuel con- 
sumption figures recorded in the trials of 
engine No. 4074, “ Caldicot Castle,” in 1924 
had not been surpassed in the haulage of 
heavy trains, and construction of the type 
continued until 1939. While the ‘“ Castles ” 
had been superseded by the “ King” class 
on the heaviest duties of the West of 
England and London-Birmingham services, 





there remained a large number of important 
turns, all over the system, on which a 
powerful, fast, and efficient locomotive was 
required ; on this account continued building 
of the “‘ Castle ’’ engines was fully justified. 
The excellent reputation of this class, in the 
public eye at any rate, was based largely 
upon their successful operation of high-speed 
trains, such as the “‘ Cheltenham Flyer ” and 
the “ Bristolian,”’ while even higher maximum 
speeds were sometimes attained in the 
London—Worcester service in descending the 
Honeybourne incline. Not long before the 
outbreak of war engine No. 4086, “ Builth 
Castle,” reached a maximum of 100 m.p.h. 





Part I 


But there were other routes on which the 
work of these locomotives was less 
spectacular; in Cornwall, for example, and 
on the heavy gradients of the West to North 
route vid the Severn tunnel and Hereford. 
Here the loads hauled were also far greater, 
so that the work provided a test of sheer 
strength and capacity for continued hard 
steaming, rather than an ability to run for 
hours on end at 75 to 85 m.p.h. with relatively 
light trains. On most of these pre-war 
duties the coal was not only‘of good quality, 








in this locality. 


but in many cases specially selected South 





Fic. 1—** CASTLE’? LOCOMOTIVE DRAWING ‘ BRISTOLIAN ”’ 


Wales grades were reserved for the top-link 
jobs. It was, in fact, often asserted in engi- 
neering circles that the high standard of 
performance regularly put up by Great 
Western locomotives was largely due to the 
very good coal used. It has therefore been 
of particular interest to observe the working 
of these same engines under wartime con- 
ditions when there is little opportunity to 
pick and choose, so far as fuel is concerned, 
and the exigencies of the situation generally 
do not tend to make any easier the operation 
of heavy passenger trains. 

On several occasions when travelling as a 
passenger between Bristol and Shrewsbury, 
over the West to North route, I had noted 
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what appeared to be very good locomotive 
work ; thus when, through the kindness of 
Mr. F. W. Hawksworth, chief mechanical 
engineer of the Great Western Railway, the 
opportunity came to make some footplate 
journeys on the “Castle” engines, it was 
this route I chose in preference to the West 
of England main line between Paddington 
and Exeter or the old main line between 






4 Cylinders 
16” x 26” 








in a road test. With a load of 480 tons 
behind the tender speed was maintained at 
65 m.p.h., and this required a draw-bar pull 
sustained throughout at about 2} tons. The 
regulator was kept fully open, giving a steam 
chest pressure of 210]b. per square inch 
against a boiler pressure maintained at 
225 lb. per square iach, and with a cut-off of 
23 per cent. the indicated horsepower 





Dee 


engine over the sections concerned, namely, 
480 tons between Swindon and Taunton, 390 
tons between Taunton and Newton Abbot, 
and 290 tons between Newton Abbot and 
Plymouth. 


WartTIME Newton ABBOT~BRISTOL 


Coming now to wartime conditions, my 
northbound run was made on the 8.45 a.m. 
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Water 4000 Galls. 
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FIG. 2—LEADING DIMENSIONS OF ‘*CASTLE’’ CLASS 4-6-0 LOCOMOTIVE 


Paddington and Bristol. On both these 
latter routes the running times of important 
trains have been considerable increased, 
whereas on the West to North route many of 
the point-to-point timings remain practically 
unaltered, while train loads have markedly 
increased. On certain turns one “ Castle ” 
engine works through over the 215} miles 
between Shrewsbury and Newton Abbot, 
and it was on these duties that my footplate 
journeys were made. 


Pre-War SwWINDON—PLYMOUTH 


So that these wartime journeys may be 
seen in better perspective, it is necessary to 
make some brief reference to pre-war 
standards of performance. The “ full-dress ” 
dynamometer car trials of engine No. 4074, 
“Caldicot Castle,’’ provide some very com- 
plete details of running on level track, 
running which formed part of a trip from 
Swindon to Plymouth and back, on which the 
average coal consumption was 2-83 1b. per 
D.H.P.-hour, and 2-10 1b. per I.H.P.-hour. 
The leading dimensions of the locomotive 
are given in the accompanying table and 


** 5013 ” Class 
Cylinders Four 
Diameter ... 16in. 
Stroke... 26in. 
Boiler : 
P| ee ee 14ft. 10in. 
Diameter outside 5ft. 14fin. and 5ft. 9in. 
Fire-box : 
Outside 10ft. by 6ft. /4ft. 
Inside Oft. 1 in. by 4ft. 11fin./ 
3ft. 2hin. 
Height 6ft. 8Zin. and 5ft. 3gin. 
Tubes : 
Superheater, No. 84... Diameter, lin.; length, 
15ft, 3gin. 
Fire, No. 14 Diameter 5}in. 
No. 197... Diameter, 2in.; length, 
15ft. 2 }in. 


Heating surface : 

Superheater tubes ... 
Fire tubes... .. 
VireOae (iis ese en 
Total fire tubes and fire-box 
Total heating surface 

Area of fire-grate ... 


262-62 square feet 
1857-68 square feet 
162-70 square feet 
2020-38 square feet 
2283 square feet 
29-36 square feet 


Wheels : 
MR cca «| ope! ane ss 3ft. 2in. 
Coupled ... «. «. 6ft. 8fin. 


4000 gallons j 

226 Ib. per square inch 

31,625 Ib. 

8 chains normal 7 chains 
slow 


diagram, Fig. 2. For 30 miles of level road 
between Yatton and Creech Junction con- 


Water capacity, tender 
Working pressure 
Tractive effort 
Minimum curve 





ditions were as steady as could’ be expected 





averaged 1350. A characteristic of Great 
Western locomotives is the moderate degree 
of superheat used, and during this period of 
the test run the temperature of the steam on 
entering and leaving the superheater was 
382 deg. and 512 deg. Fah. respectively. 
This latter figure is in some contrast to the 


express from Plymouth to Liverpool and 
Manchester. At Newton Abbot the train is 
made up to its full load, on this particular 
occasion to fourteen coaches having a tare 
weight of 411 tons. With a normal peace- 
time complement of passengers the gross load 
behind the tender would not have been more 

than 430 or 435 tons ; 

but with seating space 











increased by the 
absence of restaurant 
cars from the forma- 
tion, and all coaches 
crowded with passen- 
gers, the gross load on 
my*trip was not less 
than 460 tons behind 
the tender—roughly 
equal to anextra coach, 
as compared with pre- 
war conditions. What- 
ever deficiencies there 
might eventually prove 
to be in the fuel, it was 
evident even before the 
start that the engine 
was in first-class con- 
dition. Although 
painted in the plain 
unlined green of war- 
time, No. 5032, “‘ Usk 
Castle,’’ was superbly 
turned out, with paint 
spotless, and the brass 
and copperwork flash- 
ing in the sunshine. 








Fic. 3—CAB OF ‘‘CASTLE”’’ 
superheat temperatures of 650 deg. to 700 deg. 
Fah. reached in some modern locomotives. 
On the round trip of 337 miles a total of 
64 tons of coal was burnt, equivalent to an 
average of 43-5 lb. per train mile, or 0-101 lb. 
per ton-mile. The load conveyed was the 
maximum then permitted to one “ Castle ” 





CLASS LOCOMOTIVE 


Driver J. Edwards and 


1. Damper controls. 12. Vacuum gauge. Fireman F. G. Taylor, 
2. Coal watering cock. 13. Ejector steam valve. * 
3. Exhaust injector control. 14, Ejector air valve. of Shrewsbury , were m 
4. Flap plate. 15. Blower valve. charge. With us, too, 
5. Firehole doors. 16. Regulator handle. came Locomotive In- 
6. Water gauge. 17. Lubricator. £0 Vv. f 
7. Steam heating pressure gauge. 18. Reversing handle. Spector ercoe, 0! 
8. Steam heating valve. 19. Tip-up seat. Newton. Abbot. 
9. Boiler steam pressure gauge. 20. Sanding gear levers. p : 
10, Exhaust injector live steam valve. 21. Audible signalling apparatus. On this 216-mile 
11. Right-hand injector live steam valve. 22. Cylinder cock lever. run Bristol comes not 


only as an approxi- 
mate halfway house in 
both time and distance, but it also marks the 
division point between the easy and the diffi- 
cult stages of the journey. I have, however, 
used the word “easy’”’ only in a relative 
sense, and mainly in respect of the gradients. 
Except for the 20-mile rise from Exeter to 
Whiteball Tunnel, the 95-7 miles from 
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Newton Abbot to Bristol are little harder 
than level throughout, and the alignment is 
suitable for really fast running. Even on the 
ascent to Whiteball it is only in the last 
2 miles that the gradient steepens to 1 in 115 ; 
elsewhere the rise averages about | in 400. 
North of Bristol the gradients are not only 
long and severe, but the curvature on much 
of the line prevents any effective use being 
made of favourable stretches to gain impetus 
for climbing the banks. Thus, the heaviest 
demands for steam come towards the end of 
the journey, and it should be emphasised 
that on this train no reduction in load takes 
place on any stage of the run. 

Between Newton Abbot and Bristol the 
scheduled running times total up to 129 min., 
giving an average speed, exclusive of the six 
intermediate stops, of 44-5 m.p.h.; with no 
run longer than 30-8 miles this clearly entails 
hard work with a load of 460 tons behind the 
tender. The 30-8-mile stretch is that from 
Exeter to Taunton, over Whiteball summit, 
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Fic. 4—START ON LEVEL TRACK 


and it is booked to be run in the pre-war time 
of 38 min. Of the shorter runs, 16 min. for 
the 12-2 miles from Dawlish to Exeter, and 
15 min. for the 11-6 miles from Taunton to 
Bridgwater are typical, entailing average 
speeds of 45-8 and 46-4 m.p.h. respectively 
from start to stop. The driver’s method was 
to accelerate his engine rapidly for a distance 
of about 1 mile from each start ; then to link 
up to 17 per cent. cut-off and allow the 
engine to make her own pace. The smartness 
of the immediate starts, entirely free from 
slipping, were an impressive feature of the 
journey, while details of the working in a 
typical start on level track are shown in the 
diagram Fig. 4 herewith. It will be seen 
that, though linked up so early to 17 per 
cent. cut-off, speed had risen to 50 m.p.h. in 
less than 4 miles ; thereafter acceleration was 
slow, as might be expected, and on this 
particular stage subsequently checked on 
account of adverse signals. With this short 
cut-off, and regulator about three-quarters 
open, the maximum speed noted on level 
track was 58 m.p.h., though in every case the 
approach to an intermediate stopping station 
or some out-of course slowing prevented 
further acceleration. 

With a 460-ton load this speed of 58 m.p.h. 
on level track represented an output of at 
least 785 D.H.P., against the D.H.P. of 1000 
sustained in the 1924 trials on 23 per cent. 
cut-off and a full-open regulator, at 65 m.p.h. 
From this it will be inferred that the steaming 
of *‘ Usk Castle ’’ was satisfactory ; indeed, 
the fireman had no difficulty in maintaining 





pressure constantly between 220lb. and 
225 1b. per square inch, throughout from 
Newton Abbot to Bristol. The coal was not 
too bad for wartime, though it showed a 
tendency to form clinker. In view of the 
heavy demands for steam in the later stages 
of the journey it was interesting to watch 
Taylor’s method of firing. The grate of the 
“ Castle ”’ engines is level at the back, sloping 
downward after passing over the rear coupled 
axle; at the start of the journey the fire was 
bright and relatively thin on the sloping 
portion of the grate, but by continuing the 
slope backward the fire was built gradually 
thicker and thicker towards the back of the 
box, till at the back plate it extended slightly 
above the bottom level of the fire-door. Once 
on the run the coal was placed mostly well 
forward under the arch, though the full 
initial thickness was maintained in the back 
corners and under the door. I have rarely 
seen a locomotive steam more freely than did 
*‘ Usk Castle ’’ in response to this treatment. 

Some of the most interesting work per- 
formed between Newton Abbot and Bristol 
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possible further checks Driver Edwards did 
not press the engine on the remainder of the 
ascent to Whiteball. As it turned out, his 
restraint, and the resultant economy in fuel, 
were fully justified, as we were again checked 
when approaching Taunton. 

But while the actual speed up the heavier 
gradients to Whiteball summit was slower 
than would have been made in other circum- 
stances, the performance of the locomotive on 
relatively short cut-offs was impressive. The 
diagram Fig. 5 shows the working over this 
section, and it will be seen that after using 
25 per cent. cut-off to accelerate from the 
slack at Hele the driver reverted to 17 per 
cent. till beyond Collumpton, and again for a 
short space above Tiverton Junction. 
The draw-bar horsepower approaching 
Collumpton is estimated at slightly over 
1000. On account of the signal check at 
Hele and the deliberately easier running that 
followed, the time taken to clear Whiteball 
summit was 30} min. from Exeter. Descend- 
ing the Wellington bank, of 1 in 80, and then 
1 in 90, the main valve of the regulator was 
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FIG. 5-WORKING OF LOCOMOTIVE: 


occurred on the Exeter-Taunton run. To 
make Taunton in 38 min. from the dead start 
at Exeter means covering the 19-9 miles up 
to Whiteball summit in about 26 min.; with 
a normal start of about 6 min. to 64 min. out 
to Stoke Canon, 3-4 miles, an average speed 
of just 50 m.p.h. is demanded up the 
remainder of the ascent, including the final 
2 miles at 1 in 115 leading to Whiteball 
Tunnel. We began in excellent style. 
Linking up was naturally more gradual than 
when, starting on level track, and by Stoke 
Canon speed had risen to 47 m.p.h. The 
driver took advantage of a half mile of slightly 
favourable gradient to link up to 17 per cent., 
and, despite the succeeding rise at 1 in 343, 
435; and 243 successively, speed had slightly 
exceeded 50 m.p.h. when we were severely 
checked by adverse signals at Hele. A relief 
portion of the train had left Exeter only five 
or six minutes before us, and evidently was 
not making such good speed as ‘‘ Usk Castle.” 
The chances of our keeping the fast sectional 
time between Exeter and Taunton thus 
became rather remote, and in anticipation of 
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closed altogether and only the small jockey 
valve used, with a cut-off of 17 per cent. 
Speed rose to 71 m.p.h. through Wellington, 
and on the continuation of the descent, at 
an average inclination of 1 in 200, a steady 
68 to 69 m.p.h. was maintained under the 
very easy conditions of steaming. Norton 
Fitzwarren, 28-8 miles from Exeter, was 
passed in 39} min., but, as previously men- 
tioned, we were further checked outside 
Taunton, and eventually took 43} min. to 
the stop. 

An index of the relative difficulty of 
working over various sections of the line is 
provided by the water consumption ; this 
can readily be calculated, as the tenders of 
the “‘ Castle ” class engines are equipped with 
gauges showing the amount of water remain- 
ing in the tank at any time. On this trip of 
mine water was picked up at Exminster 
troughs, 6 miles south of Exeter; between 
this point and the stop at Taunton, 36-8 
miles, 1650 gallons were used inclusive of the 
water consumed during the ten minutes we 
were standing at Exeter—44} gallons per 
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mile. On the trial runs of ‘‘ Caldicot Castle ” 
in 1924 for every gallon of water used 1 lb. of 
coal was burnt, and, judging by the amount 
of coal left in the tender on our arrival at 
Shrewsbury, this ratio was approximately 
the same, over the present journey. On this 
half, however, signal checks and the number 
of booked stops tended to increase the coal 
and water consumption somewhat out of pro- 
portion to the speeds run, and the figure of 
45 gallons per mile just quoted—satisfactory 
though it is by ordinary standards—proved 
high compared with the figures noted later 
in the journey. 

Mention of signal checks introduces the 
working of the automatic train control 
apparatus. Although not connected with the 
haulage effort and thermodynamic perform- 
ance of the locomotive, the operation of this 
important accessory was very interesting to 
observe. The system used on the Great 
Western Railway is well known, but the 
salient features as they affect the enginemen 
may be briefly recapitulated. The indication 
displayed by every distant signal along the 
line is repeated by an audible signal in the 
cab ; these audible signals are received at a 
distance of approximately 300 yards before 
the wayside signal is reached, though on a 
day of clear visibility, as on my trip, the 
crew had already sighted the semaphore 
arms, and acted upon the indication dis- 
played, some seconds before the audible 
signal was received. But one can imagine 
circumstances—fog, snow, driving rain— 
when it would not be so easy to sight the 
signals, and then the train control apparatus 
has proved itself of immense value. For a 
“clear”? distant signal the corresponding 
signal in the cab is a short loud ring on an 
electric bell, with which no action on the 
driver’s part is needed; for an adverse 
distant a siren starts up, giving that sudden, 
arrestive, rising note that has become all too 
familiar in the last five years! With this 
indication unless the driver operates the 
acknowledging switch the siren would con- 
tinue to sound a steady high-pitched note 
and the brakes would be automatically 
applied. 

With the relief portion of the train pre- 
ceding us as far as Bristol, signal checks 
were to be expected, though our driver 
managed to keep sufficiently off the tail of 
the other train to avoid being stopped, until 
we arrived outside ‘Temple Meads Station, 
Bristol, where adverse signals brought us to 
a stand. Actually the signal cleared at the 
very instant we stopped, but although the 
ejector was put on at once it was forty seconds 
before vacuum had been fully restored 
throughout our long train and we were able 
to restart. The booked stop at Bristol is 
14 min., and during this time two young 
cleaners from the adjacent running sheds 
shovelled coal forward from the back of the 
tender, so as to make things easier for our 
fireman on the later stages of the journey. 
In so doing they uncovered a good deal of 
rather indifferent looking stuff, which made 
Inspector Vercoe a little apprehensive of our 
well-being on the heavier section of the 
journey. But he was taking his leave, and 
in his place Inspector Davies, of Bristol, 
joined us. 

On account of traffic delays we left Bristol 
23 min. late, with load unchanged; the 
change in the running conditions, however, 
was striking and immediate. Adverse signals 
delayed us further on the short 1-6-mile run 
to the suburban exchange station of Stapleton 
Road, and we left there 26 min. late, booked 
to cover the next 33-7 miles, to Pontypool 
Road, non-stop in 56 min. This section is 
perhaps the most difficult on the whole 
journey.. From the very start the line rises 





1 in 90 ascent on the Monmouthshire side, 


outskirts of Newport is begun and ended by 
severe service slacks. 


for 2} miles at 1 in 75; the descent to the 
Severn Tunnel is followed by 3 miles of 


while the 10-mile stretch of level road 
between Severn Tunnel Junction and the 


the 6-mile bank from Ponthir up to Pontypool 
Road, beginning at 1 in 120 and steepening 
to 1 in 95. With fourteen and fifteen-coach 
trains this can prove a very trying piece of 
road, even to such competent engines as the 
“* Castles.” 





Finally there comes 


(To be continued) 








Henson and 


HERE is no dearth of commemorative 

plaques in the City of London. The 
Corporation has shown most admirable zeal 
in identifying the sites of the houses wherein 
resided historic and distinguished personages. 
We can look on plaques which tell us where 
Shakespeare is known to have resided, where 
Keats was born, where Thomas & Becket was 
born, where Sir Thomas Gresham resided, 
where Thomas Linacre founded the College of 
Physicians. We can even see, inserted in the 
wall of an electric sub-station on Tower Hill, 
a reproduction of the tomb monument of a 
noble first-century Roman who was buried 
close by. What we cannot see is any plaque 
commemorating an engineer. Ecclesiastics, 
poets, physicians, lord mayors, botanists, 
engravers, and others are duly remembered, 
but there is nothing in the City of London to 
indicate either the birth-place, working- 
place, or resting-place of any famous engi- 
neer, if we except an inscription to William 
Symington inside the church of St..Botolph, 
Aldgate, he having been buried during March, 
1831, in an unmarked pauper’s grave in the 
adjoining churchyard. It seems, indeed, that 
Symington is not singular among engineers 
in being buried in an unmarked grave, since 
we do not know where Thomas Newcomen, 
father of the steam engine, lies in Bunhill 
Fields, Finsbury, or where Richard Trevi- 
thick, father of the steam locomotive, lies in 
the churchyard at Dartford. 

If action were to be taken in rectifying the 
neglect shown to sites associated with engi- 
neers, whose efforts have had entirely incal- 
culable effects on mankind, Finch Lane, 
which connects Cornhill with Threadneedle 
Street, would certainly have a plaque. Here 
in the premises of Mr. John Morgan, a maker 
of mathematical instruments, James Watt 
was working as a pupil or trainee, during the 
year 1755. Unfortunately, we cannot know 
just where Mr. Morgan’s place of business 
stood, since in the middle of the eighteenth 
century street numbering, as we now know it, 
did not exist. Finch Lane is, however, a very 
short thoroughfare, so that any tablet fixed 
in it would surely be in close proximity to 
the site of Morgan’s place of business. Watt 
—who doubtless kept himself alive on 
porridge and the Psalms of David—had no 
easy time, since not having served a trade 
apprenticeship, he was subject to molesta- 
tion by tradesmen, to say nothing of the 
press-gang, which hovered ubiquitously on 
the look-out for such young fellows as they 
could lay hands on. 

Nearly a century after Watt’s sojourn in 
Finch Lane, another inventor of great origin- 
ality came to work in the same part of the 
City, and it is appropriate that something be 
put on record as to the circumstances. On 
the west side of Bishopsgate, not far from 
the intersection with Cornhill and Leadenhall 
Street, there formerly existed the famous 
London Tavern, the site of which is now 
occupied by No. 5, Bishopsgate. Next to 
the London Tavern, on the north side, stood 





New City Chambers, subsequently numbered 


Stringfellow 


By A. K. BRUCE 


122, a building probably erected about 1765. 
The site is now covered by Nos. 7 and 9, 
Bishopsgate. In 1842 the main tenant of 
New City Chambers was a hairdresser, one 
Ross, but among the other tenants was a 
Mr. William Samuel Henson, who occupied 
chamber No. 26. This Henson must have 
remained a tenant for some years, since he 
was still at New City Chambers (though not 
in the same room) in 1847. It was while 
domiciled here that Henson received the 
grant, on September 29th, 1842, of patent 
No. 9478 for “Certain Improvements in 
Locomotive Apparatus and Machinery for 
Conveying Letters, Goods, and Passengers 
from Place to Place through the Air, part 
of which Improvements are applicable to 
Locomotive and other Machinery to be used 
on Water or on Land.” The inventor 
describes and illustrates a high-winged mono- 
plane, the engine being inside the fuselage. 
In all essentials—apart from the absence 
of ailerons—Henson shows the scheme of a 
modern aeroplane, the type illustrated being 
a “pusher ” monoplane. It has been pointed 
out that the method of bracing shown pro- 
vides what are now known as “ flying ’’ and 
“ landing ” wires, and the inventor explains 
that these wires were to be of an oval section, 
so as to offer as little resistance as possible in 
passing through the air. Henson very clearly 
describes and illustrates the structural details 
of the aircraft, and introduces the description 
by the following explanatory remarks :— 
“Tf any light and flat or nearly flat article 
be projected or thrown edgewise in a slightly 
inclined position, the same will rise on the 
air till the force exerted is expended, when 
the article so thrown or projected will 
descend ; and it will readily be conceived 
that if the article so projected or thrown 
possessed in itself a continuous power or 
force equal to that used in throwing or pro- 
jecting it, the article would continue to 
ascend so long as the forward part of the 
surface was upwards in respect to the hinder 
part, and that such article, when the power 
was stopped, or when the inclination was 
reversed would descend by gravity only if 
the power was stopped, or by gravity aided 
by the force of the power contained in the 
article, if the power be continued, thus 
imitating the flight of a bird.” 

As is well known, Henson had, as collabo- 
rator, John Stringfellow, a designer and 
builder of lace-making machinery. String- 
fellow was a Yorkshireman, born at Sheffield 
in 1799, and he appears to have come into 
contact with Henson about 1820, at Chard, 
in Somersetshire, where Henson had con- 
nections. It is supposed—with great proba- 
bility—that the detailed development of the 
light steam power plant for the “ aerial 
steam carriage”? was the work of String- 
fellow. At all events, in the monoplane 
model tested during 1848, the propelling 
equipment appears to have been of his design, 
and included a steam engine with cylinder 
2in. diameter, stroke 2in, bevel wheel speed- 





increasing gear being connected between the 





126 


THE ENGINEER 





Ava. 17, 1945 








engine and the propellers. It is recorded 
that the weight of the model, including the 
entire propelling equipment (engine, boiler, 
accessories, fuel, and water) was only 84 lb. 
This model was tested indoors during June 
1848, the first flight under power being made 
in a long room in a disused lace factory at 
Chard. Thus, for the first time in recorded 
history, a model aeroplane was power-driven 
in free flight. The experiment was after- 
wards repeated at Cremorne Gardens, Chelsea, 
where the model is stated to have flown for 
a distance of 40 yards. Stringfellow, as is 
well known, built a further model (this time 
a tri-plane) which was shown to the public 
at the Aeronautical Exhibition held at the 
Crystal Palace, London, in 1868. The tri- 
plane model weighed rather less than 12 lb., 
including engine, copper boiler, fuel, and 
water. Free flight was not permitted 
owing to fire risk, and the flight of the model 
was constrained by an overhead wire. 

Thus much can be gathered from various 
references to Henson and Stringfellow which 
have been published here and in the United 
States. It does not appear to have been 
noted that Henson, apart from his singular 
prescience with regard to power-driven air- 
craft, is also the inventor of the modern 
safety razor. On July 17th, 1847, he being 
then domiciled at No. 27, New City Chambers, 
Bishopsgate, Henson received grant of patent 
No. 11,797, “ Certain Improvements in the 
Construction of Razors for Shaving”: ‘‘ My 
invention consists of Certain Improvements 
in the Construction of Razors for Shaving, 
the important feature of novelty being in 
attaching a comb tooth guard or protector to 
the ordinary razor used for shaving. This 
guard or protector is placed in close proximity 
to the cutting edge of the razor in such a 
manner as to prevent the possibility of the 
person shaving to cut himself or herself. 
Another important feature is that the guard 
or protector can be attached or detached at 
will.” Henson also claims “a razor of 
another form, the cutting blade of which is 
at right angles with the handle, and resembles 
somewhat the form of a common hoe.” This 
razor is equipped with the “‘comb tooth 
guard,” and the drawings annexed to the 
specification show what is in all essentials 
the scheme of the modern safety razor. The 
inventor states that he does not “ claim as 
new the use or adaptation of a guard or pro- 
tector to the ordinary razor for the purpose 
of preventing the person shaving cutting 
himself; but what I do claim as my Inven- 
tion is, Firstly, the comb tooth guard or 
protector, as adapted te the common razor. 

Secondly, the new form of razor... 
with the comb tooth guard or protector in 
combination, all of which is shown on the 
drawings attached, and described in this 
Specification.”” Henson thus anticipated by 
fifty-seven years the safety razor patent of 
Gillette (1904), which is included in a list 
compiled by Dean Potter, of Purdue Univer- 
sity, and containing particulars of seventy- 
five major U.S.A. inventions (many of them 
of world-historic importance) published 
between the years 1793 and 1930. Razors, 
however, are very old tools, descendants 
perhaps of the flint knives used in ancient 
times for ritualistic purposes, such as circum- 
cision. An early reference to them is found 
in Genesis (xli, 14), where it is related that 
when sent for by Pharoah, Joseph ‘ shaved 
himself.” Nothing is said about the razor, 
but it was doubtless of the carving knife 
variety. This would be in about 1700 B.c., 
when razors were already familiar imple- 
ments. Later, in or around 600 B.c., we 


get a further reference to razors in Ezekiel 
(v, 1): ‘ And thou, son of man, take thee 
a sharp knife, take thee a barber’s razor, and 





cause it to pass upon thine head.”’ From the 
time of the ancient Egyptians (among whom 
shaving was customary) until the time of 
Mr. William Samuel Henson, there was no 
great development in razors, apart from 


improvement in materials and in the tech-| 


nique of hardening and grinding. 

It is noteworthy that Henson’s patents 
for the power-driven monoplane and the 
safety razor should have been applied for 
from an address in the heart of the City of 
London, and it would be appropriate if this 
fact could be commemorated by a plaque 
on the site once occupied by New City 
Chambers. Such commemoration would 
serve as a reminder to the countless passers- 
by of the historic patents granted to an 
inventor formerly resident there. Henson’s 
work is at least as worthy of such lapidary 
publicity as that given to the various lord 
mayors, engravers, botanists, &c., who are 
already thus honoured. . The inventor himself 
went to America shortly after the date of his 
safety razor patent, though little seems to be 
known of his activities there. These appear 
to have brought him no greater reward 
than did his work in England, and he died, 
apparently in reduced circumstances, without 
returning to his native land. 

It is tempting to speculate as to what 
might have been the subsequent history of 
the aeroplane had Henson and String- 
fellow—who was certainly not lacking in 
vision and audacity---conceived the idea 
of adopting the jet-propulsion method pro- 
posed by their countryman John Barber. 
They were doubtless quite unaware of the 
fact that this perceptive genius had, in 1791, 
contemplated the use of high-velocity pro- 
ducts of combustion for the jet propulsion of 
barges, &c. If the model aeroplane of 1848 
had been jet-propelled from some such com- 
bustion chamber and “ exploder” as was 
described by Barber fifty-seven years earlier, 
the model flown at the Crystal Palace would 
have been a still more startling thing to con- 
template, and the subsequent history of the 
heavier-than-air flying machine would 
probably have been different. Even before 
Barber’s time, Sir Isaac Newton had, in 
1680, suggested the propulsion of a car by 
means of a steam jet. Stringfellow persisted, 
however, with his lightweight piston steam 
engine, and was, indeed, awarded a prize 
in 1868 for the lightest engine in proportion 
to its power shown at the Aeronautical 
Exhibition held in June of that year. This 
engine is reported to have developed rather 
more than 1 H.P. on a weight of 13 1b., a 
by no means contemptible power : weight 
ratio. It would be interesting to know some- 
thing of the power: weight ratio of the light 
steam-driven motors worked on by Henri 
Giffard, of Paris, some ten years after the 
date of Henson and Stringfellow’s steam- 
driven aeroplane model. Giffard was deal- 
ing, however, with dirigible balloons, and it 
will be remembered that a permanent and 
revolutionary outcome of his work was the 
automatic injector, a device destined to 
prove so invaluable on the steam _loco- 
motive. Much later than the date of the 
experiments of Henson, Stringfellow, and 
Giffard, Etienne Lenoir, in Paris, is believed 
to have experimented with a gas engine 
driven dirigible balloon, of which the present 
writer has found no reliable particulars. 
Quite authentic, however, is the flight made 
in a dirigible balloon by the unfortunate 
Leipzig bookseller, Wélfert, who in 1888 at 
Cannstatt used a 4 H.P. Daimler motor for 
propulsion purposes. 

Very soon we shall have reached the 
centenary of the first flight by a powered 
aeroplane model “ capable of approaching 
continuous and directed flight,” and it would 


be fitting if something were done to com- 
memorate the two Englishmen who devised 
and tested it. 








Post-War Machining* 
By CARL HIMMELRIGHT.+{ 


At the outset of mass production for war (of 
innumerable items not theretofore machined in 
large quantities), it quickly beeame painfully 
apparent that, despite its mechanisation, 
American industry relied more heavily on its 
highly trained craftsmen than it cared to 
acknowledge. In other words, our machine tool 
equipment, although quite reasonably adequate 
for the requirements of peacetime output pre- 
viously existent, was not designed to function 
without dependence on high skill on the part of 
operators. 

When output was stepped up and machine 
units multiplied to reach war volume, there 
were not enough skilled operators to go around. 
So great was the demand for volume that even 
those developed by intensive training were 
able to give only a “lick and a promise ” of their 
skill to each part as it passed through their 
particular stations on the production line, 

That American industry has surmounted this 
problem and achieved outstanding success, not 
alone in high production but equally in high 
precision, can be attributed in all modesty to 
the ingenuity of its mechanical engineers. From 
the differences in machining practices they have 
of necessity instituted, there arises an indication 
of new principles which undoubtedly will be 
incorporated into accepted practice for successful 
post-war output. 


TRENDS IN MACHINING PRACTICE 


Certain machining practices have been 
developed by the author’s company to meet war 
conditions, which point to trends, the formula- 
tion of which may become an inseparable part 
of ‘how to do it” successfully in the coming 
peacetime era. 

As an instance, parts for aircraft engines 
exemplify the introduction into American pro- 
duction of more efficient use of the actual 
strength of materials. Many aircraft materials 
do not lend themselves to good machinability 
under practices once considered standard. Yet 
the finish quality of such parts is an essential 
factor in developing their strength-weight ratio. 
Furthermore, such results must be obtained in 
volume production, despite infinitesimal toler- 
ances and finishes measured in microinches. 

Along with the high cost in man-hours of 
submitting such parts for finishing on the burring 
bench, the buffing wheel, and the like, there is 
the element of human error, which results in 
high percentage of scrap because of the exacting 
accuracy required. 

Tumbling Barrels—-We have found that 
tumbling barrels, sometime referred to as “‘ roto- 
finish” machines, are successful. Not only can 
burring be accomplished by the removal of the 
sharp edges and corners, all without reducing 
finished dimensions and risking the induction 
of cracks or scratches due to the danger of 
human element on the burr bench or buffing 
wheel, but an improvement of the surface finish 
and quality is actually achieved. 

In fact, the use of the tumbling barrel makes 
it unnecessary to hold the exact final inspection 
limit on surface quality during prior machining 
or grinding, since the final and desired surface 
finish can be induced by this method. 

A battery of such barrels obviously fits into 
the post-war view, as compared with extensive 
hand labour involved in conventional burring, 
buffing, and similar operations. To make use of 
such equipment, it is necessary to work out a 
ratio of the number of parts, the quantity and 
size of stone or chips, to the size of barrel being 
used, and the time required to run each load to 
obtain the removal of sharp edges, surface 
finish, and the desired results with efficiency. 

Thus far, by reason of the newness of this 
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method, no “cut-and-dried”’ formula exists. 
Yet we have found that data supplied by the 
makers of these machines have been sufficient 
to guide our efforts so that the extent of “ cut- 
and-dry ” experiments is held to a minimum. 
Once the desired results are obtained by experi- 

- mentation, a sequence of operation is written 
for the loading of the barrel, the weight and size 
of stone or chips, and the time required. With 
this established and followed, the results will be 
identical and consistent. 

Currently, we are obtaining surface finishes of 
6 to 8 microinches, and breaking of sharp 
corners with a radius of 0-008 to 0-010 on 
aircraft engine parts, such as gears, gear and 
spline shafts, bearing retainers, and the like. 

Another instance of importance is the results 
obtained in producing gear trains that function 
practically without backlash. These gear trains 
are free-rolling, and the gears must be produced 
with pitch diameters held to a tolerance of 
0:00lin. Runout of the pitch diameter is 
0-00lin. maximum, Tooth-to-tooth spacing is 
held to 0-0002in., and accumulative spacing of 
any teeth 0-0004in. maximum. The advan- 
tages obtained by producing gears to such close 
tolerances need no emphasis. Gear trains of 
this class operate in both directions with 
ensured accuracy and results. 

Gears produced to such high degrees of 
accuracy are of no value if the gear frames or 
housings are not also produced to the same 
degree of accuracy and close tolerances. The 
centre distances are being produced to 0: 0005in. 
tolerance, and the bearing bores are being held 
to 0-0003 and 0-0004in. tolerances. This 
presents something of a difficulty when it must 
also be considered that in any one gear frame 
the bearing bores may vary from {in. diameter 
to 3#in. or 4in. diameter bore. 

Jig Borers.—Here we have found it practical 
to make an adaptation to tool room practices, 
1.e., that the bearing bores on these gear frames 
are being bored on jig borers. In other words, 
we are confronted with problems similar to 
those of fixture and gauge work raised to a pro- 
duction basis, since the tolerances mentioned 
actually are fixture and gauge tolerances. 

The gear housings and frames are made of 
steel castings and weldments. The rough 
material is normalised or put into a deadened 
state to overcome distortion and prevent varia- 
tions which might result from machining. 

After they have been rough-machined all over 
and all finish-machining except the bearing 
bores has been completed, the gear frames are 
placed in suitable holding fixtures which are 
mounted on the jig borer table. 

The boring operations can be accomplished 
with accuracy by these machines, by reason of 
the gauging arrangement, if the sequence is so 
arranged that the part need not be relocated 
once it is placed in the jig borer fixture. 

The spindle of the jig borer is being revolved 
up to speeds of 1800 r.p.m. With speeds as 
high as this it is necessary to balance the boring 
heads in order to overcome the whip that would 
cause an out-of-round tapered and rough hole. 

To accomplish this we use one boring head for 
each size of hole to be bored and keep the boring 
tool on centre. 

For smaller holes, offset boring cutters are 
used, and on larger holes a bar with a tool bit 
is used. By this type of tooling the boring head 
is kept in balance and the cutter or cutter bar 
is also in balance. 

When we shift from one hole to another we 
change the heads, complete with cutter or cutter 
bar, and replace that head with a head set up 
for the next hole to be bored. If the holes to 
be bored do not vary more than in. in diameter, 
we can adjust the boring head and not be 
affected by an out-of-balance condition that 
will affect the class of work desired. 

When changing boring heads, it is necessary 
to take a trial cut and measure the trial cut hole 
with a dial indicator type internal measuring 
gauge to determine the amount of stock to be 
removed to hold the final size and, tolerance. 

Changing heads and machining on a jig borer 
with the spindle running at high speeds are not 
tool room practices, but are necessary in order 
to obtain output on a production basis and with 
a production set-up. 


being manufactured at a high monthly pro- 
duction rate is one produced to exactly the same 
tolerances previously mentioned, except that it 
requires a backlash of 0-006in. to 0:007in. when 
assembled in a unit. These gears are for a 
planetary unit and revolve in only one direction, 
Close tolerances on the pitch diameter, run-out, 
and tooth spacing are required so that all gears 
br oe unit carry an equal amount of the power 
oad. 

These gears are being produced to the same 
tolerance as ground gears, but without grinding, 
Instead, they are shaved, the shaving taking 
place prior to heat treatment. No other work, 
such as machining or grinding, is done on the 
gear teeth after the heat treatment. 

To make this possible it is necessary to 
develop the involute curve and decide on the 
pitch diameter to compensate for changes in 
size and metal movement resulting from heat 
treatment. Generally speaking, heat treatment 
causes the gear tooth to shrink in chordal thick- 
ness at the tip of the tooth and to increase in 
chordal thickness at the root of the tooth; at 
the same time the pitch diameter increases in 
size. 

After determining experimentally the extent 
and direction of the heat treatment: changes on 
a batch of gears that have been shaved and heat 
treated, the next step is to regrind the shaving 
cutter to compensate for the known changes and 
then to shave and heat treat another batch of 
experimental gears. The desired involute curve 
then being obtained, the gear can be put on a 
production basis. The only requirement from 
this point is always to regrind the shaving 
cutters to the compensated shape. 

To produce gears to the close tolerances 
mentioned, in addition to a close control on 
the grinding of the shaving cutters, close control 
must be maintained of the heat treating opera- 
tion by developing a time cycle for carburising, 
annealing, and hardening. This procedure 
must be carried out step by step to a high degree 
of precision. 

The considerable saving in production which 
this method affords as compared with the 
grinding of gear teeth can be demonstrated by 
the following example :— 

Consider a gear having twenty-two teeth, 
12 diametral pitch, and 224 deg. pressure angle 
modified form. To grind this gear required 
fifteen minutes on a form type gear grinder, 
This same gear requires only two minutes to 
shave. Thus a saving of thirteen minutes’ 
machining time is made for each gear, which, 
multiplied by the thousands required monthly, 
represents a great saving in man-hours. 
Close-Tolerance Threading.—Another type of 
production that approximates tool room prac- 
tice is that of achieving Class 4 and even Class 5 
tolerances in threading operations. Such 
requirements are beyond former needs. Yet it 
appears probable that the future trend will be 
toward threads, the tolerances for which are so 
close that a slight variation in hardness of the 
workpiece must be considered. 

Between several taps, which presumably are 
of a given size to achieve desired results, selection 
must be made for size, finish, and runout, and 
the thread form checked on a comparator. , 
Even though the proper taps have been 
selected, there remains the necessity of using 
them properly in order to produce close- 
tolerance tapped holes. 

To accomplish this there are available pre- 
cision automatic tapping and _ threading 
machines which will hold Class 4 and even 
Class 5 tolerances, provided the proper selection 
of taps and dies is obtained, together with other 
basic considerations. 

The major item in precision threading is the 
use of a leader-and-follower arrangement which 
will control the operation and assure the correct 
lead. This is of the utmost importance in close- 
tolerance threading. 


DESIGNING TOOLING AND FIxTURES FOR 
CLosE-TOLERANCE WorxK 


The demand for exact and close-tolerance 
work which must be produced in large volume 
and by semi-skilled operators necessitates the 
utmost care in designing the tooling and 





workpiece is automatically located without 
involving any particular skill on the part of the 
operator. It must be possible to operate the 
fixture so that it will function without pro- 
ducing an error in the work. Tooling which 
meets these requirements does much to elimi- 
nate human error, speed up the work, and sub- 
stantially improve its precision. 

An example of this grade of tooling is an 
indexing fixture designed to grind four bearing 
holes in a planetary gearcase, The work part is 
held excentrically in relation to the centre line 
of the machine spindle. The rotational index 
member of the fixture is also located excentric- 
ally in relation to the spindle centre line. As 
the excentrically located workpiece and entire 
fixture revolve, the bearing bore revolves con- 
centrically with the machine spindle. In 
operation, one hole is finished complete, next 
the excentric portion of the fixture on which 
the workpiece is mounted is indexed, bringing 
the next hole into position on the centre line 
ofthe spindle. Then thisholeisfinish-machined. 
In like manner, all other holes in the workpiece 
are indexed into position and machined. 

The similarity may not at first be apparent, 
but such applications may be likened to the 
functioning principles of an automatic turret 
lathe. 


Curtine Toot DEVELOPMENTS 


The cutting tool cannot be overlooked. Its 
development is of equal importance, and the 
part it will have in the post-war future must 
also be considered. This importance can be 
exemplified by the problems presented when it 
became necessary for us to machine engine 
bases for diesel engines. 

These engine bases are weldments, fabricated 
principally of low-carbon steel plate. In order 
to obtain the required smooth, glassy, machined 
surfaces we developed a cutter shape for boring, 
milling, and planing. The top of the cutter was 
set at a 45 deg. angle and with a positive top 
rake of 12 deg. The end of the cutter was 
ground to a crowned shape. These cutters 
gave a clean shear cut, producing surfaces 
having such finish that water-tight fits could 
be maintained without the use of gaskets. 

Such matters as the shape and angles of 
cutting tools, and the speeds at which they 
operate, are of considerable importance in 
viewing post-war production possibilities. On 
the further development of knowledge in this 
direction will depend in large measure the 
quality, precision, high output, and low cost 
it is hoped to achieve in peacetime competition. 

Time and, cost savings to be expected from 

finishing before heat treatment become of 
particular importance because heat treatment 
is an increasing “must” on the post-war list 
of production practices. 
Heat treatment achieves greater efficiency 
from basic materials by providing the rurface 
quality necessary to get a high strength-weight 
ratio in the finished part. 


CoNCLUSION 


With the further development of cutting 
tools, the possibilities of high-precision machin* 
ing in post-war production are greatly increased. 
The desirability of arriving at exact final 
dimensions prior to inducing required hardness 
and surface quality demands that fixtures, 
cutting tools, and machine tools be designed 
with the realisation that high precision makes 
for high production. 

Consideration also must be given to the power 
requirements of cutting tools if advantage is to 
be taken of advances in cutting technique. The 
trend is broadly indicated by cam, hydraulic, 
and electrically controlled machines which 
already are in existence. Each of these develop- 
ments has contributed to improvements in 
machining practice. 

The impact of war production the country 
over has been such that the burden of future 
high-precision volume production can be 
successfully carried only with equipment 
designed to meet specific and rigid require- 
ments. In other words, the former reliance on 
the skill of operators in achieving high-precision 
results must be assumed as functions of the . 
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On August 14th, in London, Sir Attan Macprarmip, 
chairman and managing of Stewarts and Lloyds, Ltd., 
and President of the British Iron and Steel Federation, 
aged 64. 








THE WAR AT AN END 


At midnight on Tuesday last the Prime 
Minister announced that Japan had surren- 
dered. Thus the last chapter in the tragedy 
was closed. How far the coming of the end 
was accelerated by the atomic bomb it is 
impossible to say. The Japanese Empire had 
been tottering for months, and must have 
fallen in any event before long. Be that as 
it may, the whole world is once more in a 
state of Peace and its rehabilitation becomes 
the first duty of all Governments. Deeply as 
the British Empire was committed to the 
war in the East, it would be idle to pretend 


that the people of the United Kingdom felt 
it so acutely and entered into it so fully as 
they did into the European war. The gage 
was thrown down at the feet of America in 
Pearl Harbour, and it was America who took 
it up. But as long as any enemy of the Allies 
remained, the industries of Great Britain 
had to give priority to war work. The output 
was being reduced by easy stages, and steps 
for the re-establishment of a few selected 
industries were being taken. Now the whole 
system of war production can be closed down 
as rapidly as its natural inertia will permit. 
The first need is to withdraw as completely 
as possible the Essential Work Order, and 
so permit men to return to the crafts in which 
they are skilled, and professional people to 
the duties for which they are urgently needed. 
Even if a Socialist Government takes a view 
of the liberty of the individual to which this 
country is not yet acclimatised, it cannot fail 
to see that its primary business must be to 
get industries going again, and for that the 
establishment of a peacetime personnel is 
an imperative need. 

As we go to press, the King is delivering his 
Speech at the opening of a new Parliament. 
In a few hours we shall know what the 
Government proposes to do. There is a 
dramatic fitness in the coming of peace and 
the coming of a form of government new to 
this kingdom coinciding. We must all trast 
that it is an augury for good. 


Whither ? 


WHILST scientists are rejoicing over the 
success of their long efforts to disrupt atoms 
without destroying the world and upsetting 
the equilibrium of the solar system, others 
are discussing the morals of atomic bombing 
or dreading the dangers inberent in a force 
of unknown, but colossal, magnitude. They 
are thankful that the stuff of which the new 
“explosive ” is composed is being made in 
a land of large open spaces and not within 
the confined and crowded limits of a small 
island. The timely report of the D.S.LR., 
published on Monday last, will do something 
to allay their not unnatural anxiety. But if 
it may remove their immediate personal fear 
of atomic disintegration, it cannot remove 
or palliate the uncomfortable fact that in 
disrupting the atom man will disrupt the 
order of life in which he has lived for untold 
ages. This is no mere step in the advance of 
science, but a leap of stupifying dimensions. 

If it passes the wit of man to see where this 
leap will land him, it is at least obvious that 
the whole art of war will be transformed and 
the transformation may be so great that this 
time it will be really true that the horrors of 
war have made war impossible. The coming 
of the stratospheric rocket had already 
opened up the vista of such long-range war- 
fare that armies would never meet in actual 
conflict ; possibly be used only for the 
occupation of more than decimated terrain. 
But the long-range rocket at best is an 
inefficient weapon because the weight of 
explosive that can be carried is relatively 
small. When, however, the power of the 
explosive is magnified many times, this dis- 
ability is removed and the long-range rocket 
becomes a menace of first magnitude. Hence 
the gun as we know it will become obsolete 
and with it the navies of the world. A 
“near miss ” from an atomic bomb of even 
small size would blow a battleship out of the 








water and a few of them would sink a whole 
fleet. Since there is not at all likely to be any 
reply, the prophecy that the art of war will 
be transformed by the new invention is a 
safe one. But what of the arts of peace ? 
Will not they also be transformed ? There 
can be but one answer. If man has indeed 
found the means of developing under control 
the enormous power contained in atoms, and 
if there is no limiting condition to the volume 
of power that can be released, all our present 
ideas of power generation will go to the wall. 
The best of heat engines as we know them 
will become trifling, and the only “ sources 
of power in Nature” that it will be worth 
directing for the convenience of man will be 
those provided by the atom. And we cannot 
say that this is the end ; we cannot say that 
this new conquest by scientists will not lead 
to further conquests in unexpected and 
unexplored, fields, fields outside the limits of 
our imagination. We do not know, we 
cannot even guess, whither science is leading 
us. 

That is a disturbing thought. Disburbing 
because we cannot say if progress will be for 
good or ill. Some people are agonised by the 
thought that a world at war with atomic 
bombs for projectiles would mean the end of 
civilisation. But they do not say what 
civilisation is. If it was a state of life in 
which the military employment of the bomb 
and even worse devices were tolerated 
and even lauded, then the few that 
remained would find nothing to regret 
in its disappearance. The end of such 
a civilisation and the beginning of a new one 
would be a blessing, not a disaster. Only if 
the new power can be directed wholly and 
solely for the welfare of the world can it be 
regarded as an advance of which science may 
be proud. Even then, since we do not know 
what civilisation is—only that its definition 
changes from year to year—we cannot yet 
be sure that science has by this new triumph 
served the world well ; that it has given us, 
in the words of the Prime Minister, “a 
perennial fountain of prosperity.” 


Turbine Engines for Aircraft 


WE recently published a survey by Messrs. 
Flagle and Godsey, of the American, Westing- 
house Electric Corporation, of the place of 
the gas turbine in aviation. It included 
information not before published, for as 
long as the war with Germany continued it 
was natural that security reasons should 
place a somewhat severe limit on, what could 
be made public. Although this new engine 
in many respects resembles its reciprocating 
predecessor, for both employ a compression- 
combustion-expansion cycle, the way in 
which they do this, both thermally and 
mechanically, is very different. The com- 
pression and expansion of the working 
medium (mostly air in any case) in the one 
is effected with piston and cylinder, and in 
the other by rotary machinery. In the 
one, the combustion is intermittent, in the 
other continuous. But perhaps the most 


striking difference is in the amount of the 
power which is exchanged between com- 
pression and expansion. In the reciprocating 
type the work stored up in compression is 
released, apart from some mechanical and 
other losses, during expansion, but the 
is only 


amount so exchanged of the 
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same order as the horsepower avail- 
able for useful work;. whereas in the 
turbine the power circulated is far larger 
than the useful power used in jet or airscrew. 
The traffic around this “inner circle” 
being larger than the through traffic which 
provides the useful work, it is essential that 
this circular exchange shall be performed with 
as little thermal or other loss as possible. 
Messrs. Flagle and Godsey point out that 
“Since the useful power output of the 
machine is the relatively small difference 
between the power developed by the turbine 
and power absorbed by the compressor, any 
change in compressor or turbine efficiency is 
magnified in its effect on power output.” 
For this reason exceedingly careful design of 
all the mechanical parts is essential. A com- 
plication in workshop testing which this 
considerable amount of energy in circulation 
brings in its train is that so large an amount 
of power is needed to enable compressors and 
turbines to be tested separately, though for 
the unit as a whole much more modest 
testing plant suffices. This makes the pro- 
vision for testing individual components 
somewhat expensive. 

To the aircraft designer the coming of this 
new engine brings needed relief, since with 
the increasing horsepower required in modern 
aeroplanes it is becoming more and more 
difficult to provide the requisite degree of 
engine cooling without seriously increasing 
head resistance; whilst with the turbine 
engine no external provision for cooling is 
needed. The turbine type has the novel 
property that it operates at its best at full 
load, whereas the piston type is most efficient 
and most reliable at about 60 per cent. ; 
hence in a four turbine-engined aircraft it is 
better to cut out two units entirely when 
cruising, instead of merely throttling down 





all four more or less equally. The jet 
type can be built in something like a 
third of the time of the piston engine, with 
a similar advantage in cost and weight, but 
it still has leeway to make up in the standard 
of fuel economy, which at the normal speeds 
of wartime fighters is much below that of 
piston types. At higher speeds, however— 
such as 600 m.p.h.—there is little between 
them and, in any event, some of what is 
saved in engine weight can, if desired, be 
ased. to increase fuel capacity and so main- 
tain range. Messrs. Flagle and Godsey 
poirt out, however, that when the tur- 
bine is used to drive an airscrew instead of a 
jet, this approximation in fuel consump- 
tion occurs at speeds of no more than 
300 m.p.h., and that at such speeds it offers 
as good or better prospects of long-range 
operation than the reciprocating type. For 
still further advance much depends on how 
far the metallurgist can so improve the 
turbine blade materials as to enable the crest 
temperature of the thermal cycle to be 
stepped up. Every improvement there 
would at once show itself in improved thermal 
efficiency. Whether it will be advisable to 
go so far as to take the high temperature 
part of the cycle in a piston engine—whether 
two or four-stroke—and the rest of the cycle 
in a turbine remains to be seen. If so, 
history will be repeating itself, for engine 
“ compounding ” is no new story. 

Engineers—particularly the younger ones 
now choosing their paths—have in this field 
an unfolding panorama of tasks as fascinating 
as they are difficult. But the prize of really 
high aircraft efficiency combined with great 
weight economy is worth fighting for—not to 
mention the hardly lesser ones of greater 
safety from fire risk, and a welcome reduc- 
tion in noise and vibration. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





DISUNIONS 


Str,—With regard to the admirable and 
timely leading article in your issue of August 
10th, although trade unions and Socialists 
would have it that all men are equal, it is un- 
deniable that mankind is, in the main, divided 
broadly into two classes—those who are able, 
anxious and willing to lead, and those who are 
content and more or less happy to be led. 

This broad principle should hold good as 
between employers and employees, and equally 
as between the leaders and their trade unionists. 

Regrettably, there is, besides those able to 
lead and to accept responsibility with authority 
and those content to be led, another division of 
mankind—those who are anxious to have 
authority without responsibility. These, of 
course, are summed up in the word agitators. 

Would it be unfair to the trade unions to 
suggest that the present inability of their leaders 
to lead arises through careless, if not indis- 
criminate, selection (and often self-selection) of 
shop stewards? In their early days shop 
stewards were in the main self-appointed 
agitators ; that is to say, persons who attempted 
to assume authority without any responsibility. 
To-day the shop steward may be regarded as 
necessary, but much of his time is taken up in 
justifying his existence, which in. itself is mis- 
chievous. , 





If therefore the trade unionists were to 
exercise greater care in their selection of shop 
stewards to ensure that they have better quali- 
fications than ‘‘ a loud mouth,”’ they would be 
doing themselves, their employers, and the 
long-suffering, but none the less interested, 
public a very great service. 

A FITTER. 

London, W.C.2, August 14th. 


*“WHOSE FAULT ?” 


Srr,—May I, as a young and very unimport- 
ant member of the engineering profession, be 
allowed to trespass on your space, to add a few 
personal remarks to your present correspond- 
ence on the alleged shortage of young engineers. 

In common with many others possessing 
similar qualifications and experience, I am, at 
the moment, desirous of changing from my 
present wartime post to one which will offer 
peacetime prospects. 

With unfailing regularity I scan the “‘ Situa- 
tions Vacant ’’ columns of all the recognised 
trade journals, as well as those of the better- 
class daily papers, but find, to my disappoint- 
ment, that very few employers are anxious to 
engage young engineers unless they possess vast 
experience of a type which is denied to most 
of us. 

How many ‘young engineers,” who have 





worked hard at technical school or at university, 
and have then entered industry with a technical 
or a practical bent, have had the opportunity 
of becoming practically familiar with, say, the 
administrative or costing branches of a works ? 
And how many employers are now demanding 
such experience along with technical quali- 
fications ? 

Is it not the case that the average young man, 
on entering the engineering profession, under- 
takes work along a particular line, and, becom- 
ing increasingly useful to his employer in that 
direction, finds it increasingly difficult to enlarge 
his scope or responsibility beyond that sphere ? 

Finally, there is the question of salary. How 
many employers are prepared to offer adequate 
remuneration ? If merit and good service be 
taken into account, what would be regarded as 
a fair annual salary increase? As long as a 
certain vagueness exists regarding such figures, 
what incentive exists for the young engineer to 
improve his situation ? 

It. must be realised that not all young engi- 
neers have been in receipt of fabulous salaries 
during the war years, and in spite of the fact 
that engineering may be regarded ethically as a 
noble profession, it is necessary also for young 
engineers to live. WONDERING. 

Staines, August 11th. 





S1r,—Your correspondent, Mr. E. A. Gooda, 
complains of the restrictions imposed by the 
E.W.O., and the new Control of Engagement 
Order. From the statements made in his letter 
it would appear that he is not fully informed of 
the conditions in which it is possible to change 
one’s employment. The following case-history 
may therefore be of interest and use to Mr. 
Gooda and many other readers who chafe under 
the restrictions imposed by this irksome 
restraint upon the liberty of the individual. 

A mechanical draughtsman employed by a 
large firm engaged upon essential work (and 
scheduled under the E.W.O. as a protected 
establishment), became restless in his job, which, 
he felt, did not afford sufficient scope for his 
abilities and which held very little prospect of 
promotion to a managerial position. The man 
therefore replied to an advertisement in a 
national daily paper, and in due course an 
interview was arranged, during the course of 
which the position of chief engineer was offered 
to him, subject to confirmation after the 
advertiser had made arrangements with the 
Ministry of Labour. 

The draughtsman approached his employer, 
who agreed to release him on condition that the 
Ministry of Labour provided an equally skilled 
and qualified man as a substitute. The Ministry 
stated that no such man was available and the 
National Service Officer therefore refused to 
release the man from his existing employment. 
The next move was made by the applicant, who 
notified his prospective employer of the dead- 
lock, and also appealed to the tribunal set up 
to deal with cases such as this. 

In due course the appeal was heard. The 
draughtsman had prepared an excellent case 
for his release, basing his arguments on the 
merits of the two positions, viewed from the 
national aspect. The prospective employer 
rendered effective assistance, first, by means of 
a letter addressed to the applicant for produc- 
tion during the hearing of the appeal—a letter 
which clearly showed the national importance 
of the position to be filled and theessentialnature 
of the position to be filled and the essential 
nature of the work carried on in the factory; and 
secondly, by approaching the Appointments 
Board and nominating the applicant to fill the 
vacant position. The tribunal carefully con- 
sidered all the evidence and agreed to the release, 
the decision being conveyed to the applicant 
two days after the hearing. 

The writer can vouch for the facts related ; he 
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has inspected the documents involved, and is 
personally acquainted with the successful 
applicant, who has now been appointed to the 
position advertised. 

The following points are worthy of note :— 
The draughtsman took steps to help himself by 
applying for the vacant position ; the advertiser 
took the necessary steps to help the appiicant 
to successfully conduct his appeal; the nature 
of the work carried on by the advertiser was of 
greater national importance than that upon 
which the draughtsman was engaged in the 
service of his erstwhile employer. The last 
point is of the greatest importance. From the 
writer’s knowledge of the two firms in question, 
there is probably very little difference in the 
degree of importance of the work, but in his 
skilful presentation of his case to the tribunal 
the applicant contrasted the nature of the work 
he would be called upon to undertake in the new 
position with the comparatively trivial nature 
of the work upon which he was then engaged in 
his capacity of draughtsman. Whilst very 
carefully avoiding any aspersions upon the firm 
employing him, he clearly showed that his 
training and experience were not being utilised 
to the full in the national interest. 

This case-history has been dealt with at 
length because it does show that the situation is 
not as black as Mr. Gooda believes, 
and also in the hope that it may prove to be 
helpful to others in similar circumstances. The 
writer has no “‘ axe to grind,” as he is in the 
fortunate position of being happily employed in 
an absorbing executive position which affords 
much scope for initiative and experience. 

E. B. Parker. 

Little Sutton, August 11th. 


THE ATOMIC BOMB 


Srr,—Whilst it is no doubt wise to keep the 
secrets of the new atom bomb—at least for the 
present—under Government control, and thus 
prevent the dangers attending publicity, it is, 
I think, also important that we should consider, 
and if possible determine, what stage we have 
now reached on what might be termed “ the 
scientific scale of discovery.” 

The new atom bomb is definitely the primary 
force, but in its invert basic secondary form. 

Science has so far only recognised and 
utilised atomic force in material. But since it 
is atomic force which binds, if it does not 
actually build, material, it is the atomic force 
and not the material which is basic. But in 
material it is—or it is functioning—in its invert 
secondary state; hence the great dangers and 
uncertainties connected with its corresponding 
invert technique. 

The question I suggest which scientists 
should pause—if only for a moment—to con- 
sider is, where is the origin of the atomic force 
and what form is it likely to take ?. This might 
lead to a far greater discovery without the dis- 
advantages of what might .be termed a some- 
what catastrophic technique. 

Scientists might find that the origin of atomic 
force is quite different from its manifestation in 
material, and that it appears here, not as 
atomicity at all, but as an inexhaustible poten- 
tial difference which could possibly be tapped 
at will, but only by an entirely new technique ; 
tapped to give power in any required form, 
power quite beyond the reach of present science 
in that it could be controlled not only quantita- 
tively, but also qualitatively. 

Scientists might, furthermore, prefer, when 
dealing with the origin force, to drop the term 
“atomic force”? and call it the “ primary 
force,’’ finding in place of atomicity, with all its 
vast complications, uncertainties and at times 
unpredictable reactions, the functioning of 
stressfields in different conditions; in other 


words, latent static potential, which when the 





missing link is found and applied, through 
spherical polarisation, would offer a potential 
difference in convenient form, and thus an 
inexhaustible source of controllable power. 

Such a discovery would give a vastly more 
versatile power in its application to all forms of 
human needs, and including the curative, due 
largely to, the fact that the actual quality of 
the power could be changed at will to corre- 
spond exactly to each and every condition to 
which it is to be applied. 

All this, however, could only be accomplished 
through the formulation of a comprehensive 
physics of the primary state of matter, and its 
functioning, a study, I venture to suggest 
which might ultimately prove to have been fully 
worth while. 

Cyrit W. Davson. 

London, August 13th. 


INDIAN DRAUGHTSMEN AND 
DESIGNERS 


Sir, — Referring to a _ leading articlé, 
** Designers Wanted,’ published in THE Enert- 
NEER of June Ist, 1945, I can very well realise 
the difficulty experienced by the British engi- 
neering industry due to the shortage of designers 
and leading draughtsmen. I feel the difficulty 
could be easily solved by passing a legislature 
to permit the employment of designers and 
leading draughtsmen from India. I know quite 
a number of good Indian designers and draughts- 
men who are willing to accept employment in 
British engineering firms in England to help 
the post-war plans of the engineering industry, 
provided (1) the employers are willing to employ 
them on reasonable salaries, (2) the Ministry is 
prepared to issue necessary permits and afford 
shipping priorities in consultation with the 
Indian Government. 

I suggest that the Government of India 
should be approached to recruit designers and 
draughtsmen on behalf of British engineering 
firms, or the British firms may be afforded 
facilities to recruit such technical staff directly, 
without, of course, impeding the war efforts. 

PatTTERSON B. Natu, 
Chief Mechanical Draughtsman. 
India, July 20th. 
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SHORT NOTICES 


Steel Plant Refractories. By J. H. Chesters. 
Sheffield : The United Steel Companies. Price 
36s. net.—One of the principal objects of this 
book is to collate under one cover the widely 
scattered information available on refractories 
as applied to steel-making plant. Prior to 
dealing in detail with the various refractories, 
the author describes the methods used in obtain- 
ing test data, partly based on methods from a 
publication of the Institution of Gas Engineers, 
and including those developed specifically for 
use with steel plant refractories. Tests 
described include those for porosity and bulk 
density, true specific gravity, cold crushing 
strength, permeability to air, after-contraction 
or expansion, cone melting point, refractoriness 
under load, thermal shock resistance, slag 
resistance, and microscopical and X-ray exami- 
nation. In following chapters on silica and 
semi-silica, magnesite, dolomite, chrome and 
chrome magnesite, alumino-silicates and insula- 
tion full details are given of their composition, 
raw materials, manufacture into bricks, pro- 
perties and applications. The second half of 
the book gives comprehensive descriptions of 
basic and acid open-hearth furnaces, converters, 
electric steel plant, soaking and casting pits, 
&e., of all types. Their construction and the 
properties of different refractories, life costs, 
and suggested lines of improvement are also 
systematically dealt with. A large number of 





excellent photographs, diagrams, and clear 
drawings illustrate the book, and an extensive 
bibliography at thé end of each chapter will 
enable the reader to pursue his investigations in 
any particular subject on which he desires 
further information. 





Springs: A Miscellany. Vol. II. By T. H. 
Sanders. London: Locomotive Publishing 
Company, Ltd., 88, Horseferry Road, 8.W.1. 
Price 50s. net the two volumes.—The publica- 
tion of this volume completes the series of three 
books written by the author on springs and 
suspension. The first book, ‘“‘ Laminated 
Springs,” was published in 1923; the second, 
“Springs and Suspension,” in 1930; and the 
first volume of the present book in 1941. This 
book follows the chapter sequence of its prede- 
cessor and this notice will cover both volumes. 
The author, having traced the history of the 
application of elasticity, proceeds to deal in 
detail with coiled springs, their basis calcula- 
tions, stresses, types, and manufacture. Follow- 
ing chapters give comprehensive particulars of 
washer springs, friction springs, rubber springs, 
laminated spring calculations, testing, scragging 
machines, load-testing machines, combination 
machines and fatigue testing, dynamic deflec- 
tions, derailment of vehicles, recent spring 
machinery details, steel fatigue and fractures, 
recent developments in railway suspensions 
and spring improvements, and some historical 
aspects of the spring as applied to railway 
vehicles, concluding with a chapter on miscel- 
laneous spring applications. These volumes 
contain the most comprehensive collection of 
information on springs we have yet seen, 
particularly as applied to vehicle suspension. 
All engineers and designers in any way con- 
cerned with the making or use of springs will 
find the book an invaluable reference work. 





Metallurgical Analysis by Means of the 
Spekker Photo-Llectric Absorptiometer. By Dr. 
F. W. Haywood and A. A. R. Wood. London : 
Adam Hilger, Ltd., 98, St. Pancras Way, N.W.1. 
Price 18s. net.—There are still many problems 
to be solved in the application of absorptio- 
metric methods to metallurgical analysis, and 
this book gives comprehensive data on the 
Spekker photo-electric instrument, its use and 
the methods available for metallurgical analysis. 
The earlier chapters of the book deal in detail 
with the instrument, its functions, manipulation, 
and, scope. Methods of metallurgical analysis, 
as applied to standard engineering alloys, are 
then covered, and in these chapters the authors 
have restricted themselves only to methods 
proved trustworthy in industry. 








A College of Aeronautics 





In our issue of November 10th, 1944, we 
published the report of Sir Roy Fedden’s Com- 
mittee to the Minister of Production on pro- 
posals for the establishment ofa College of Aero- 
nautics. In a leading article in the same issue 
we discussed this bold and comprehensive 
scheme. It is now announced by the Ministry 
of Education that the following have been 
appointed to be the Board of Governors of the 
College of Aeronautics, for post-graduate 
instruction in aeronautical science and engi- 
neering :—Chairman, Air Chief Marshal Sir 
Edgar Ludlow-Hewitt ; members—Dr. W. 
Abbott, Mr. H. Burroughes, Sir Roy Fedden, 
Mr. J. Ferguson, Brigadier-General Sir Harold 
Hartley, Sir William Hildred, Sir Melvill Jones, 
Dr. E. B. Moullin, Mr. J. D. North, Sir Frederick 
Handley Page, Mr. E, F. Relf, Dr. H. Roxbee- + 
Cox, Lord Selkirk, Air Marshal Sir Ralph 
Sorley, Sir William Stanier, Rear-Admiral T. H. 
Troubridge, and Mr. W. E. F. Ward. Invita- 
tions are being extended to the Governments 
of the Dominions and, India who may wish to 
associate themselves with the College to appoint 
representatives on the Board of Governors. 
Preliminary steps are being taken with a view 
to opening the College some time in the course 
of next year, in temporary accommodation to 
be provided at Cranfield, pending the later 
provision of permanent premises. 
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A Note on the Theory of the Steam Ejector 


By DAVID R. BEAN, M.A. 


ECENT writers on the theory of the 

ejector have not paid much attention to 
the velocity of the inhaled vapour before it 
is entrained in the jet of operating steam. In 
what follows it is shown theoretically, by 
means of a numerical example, that if the 
passage of entry of the inhaled vapour is 
constricted so that the vapour acquires a con- 
siderable velocity before entrainment, an 
improvement in the entrainment ratio may 
be expected. 

The type of ejector considered is a con- 
ventional single-stage instrument, shown dia- 
grammatically in Fig. 1. A is a convergent- 
divergent nozzle for the operating steam, 
B is the inlet for the inhaled vapour, and C is 
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the diffuser which has a convergent conical 
entry, a cylindrical throat, and a conical 
divergent outlet which reduces the velocity of 
the issuing steam to a negligible value. 

Ordinarily, the port area DD for the 
inhaled vapour before entrainment is made 
large, so that the mean velocity of the vapour 
at D Dis small. If we constrict the port D D, 
making it like an orifice, so that there is a 
small pressure drop in the inhaled vapour in 
passing from B to E before entrainment, the 
inhaled vapour will acquire a certain velo- 
city. This velocity will reduce the loss of 
kinetic energy when momentum is exchanged 
between, the inhaled vapour and the operat- 
ing steam. At the same time, however, 
owing to the reduction of pressure at E, the 
compression ratio between E.and the outlet 
F will be increased, and hence the amount of 
work required to pass a unit mass of mixed 
operating steam and inhaled vapour through 
the diffuser will also be increased. It will be 
shown that the reduced loss during entrain- 
ment more than compensates for the increased 
work in the diffuser, and that an improved 
entrainment ratio may therefore be expected. 
The entrainment ratio is defined as 


Flow of inhaled vapour, in lb. per second 
Flow of operating steam, in lb. per second 





We now consider an example, in which it 
is assumed that the inlet pressure of the 
operating steam is constant at 114-7 lb. per 
square inch absolute, dry saturated, the 
exhaust pressure at F is atmospheric (30in. of 
mercury), and the inhaled vapour is steam 
at 6in. of mercury (2-94 lb. per square inch), 
constant absolute pressure, dry saturated. 

The writer was led to study a case of this 
nature when investigating the possibility of 
using an ejector as a thermo-compressor in 
connection with a single-effect vacuum 
evaporator. In normal times a double-effect 
evaporator would have been used, but owing 
to war conditions the necessary plant for the 
second effect was unobtainable, and the need 
for fuel economy led to the use of an ejector 
having the greatest possible entrainment 
ratio. The plant was situated abroad at’ an 
altitude where the atmospheric pressure was 





only 12 lb. per square inch, which helped the 
ejector performance considerably, but the 
following calculations are made for sea-level 
conditions, which are of more general interest. 

What happens when the inhaled vapour is 
entrained in the jet of operating steam is 
undoubtedly complex, but we make the 
simplifying assumptions that entrainment 
takes place at constant pressure, and that 
interchange of momenttim between the 
operating steam and the inhaled vapour takes 
place in accordance with the ordinary law of 
conservation of momentum. We also assume 
that the directions of motion of the operating 
steam and the inhaled vapour before entrain- 
ment are parallel, thus avoiding complica- 
tions due to oblique impact. The kinetic 
energy lost during entrainment appears as 
heat, which is absorbed in making the steam 
less wet, at constant pressure. The efficiency 
of the operating steam nozzle, i.e., 


Kinetic energy of steam issuing from nozzle 


Adiabatic heat drop between inlet and outlet 
pressures of riozzle 





is assumed to be constant at 85 per cent., 

and the efficiency of the diffuser, #.e., 

Work required to compress adiabatically the 
fluid entering the diffuser to atmospheric 
pressure 

Kinetic energy of fluid entering the diffuser 





is assumed to be. constant at 80 per cent. 
There is much to criticise in these assumptions, 





Total Heat 


Saturation Line 











Entropy 


“THE ENGINEER 


FIG: 2 


but as the same assumptions are made con- 
sistently for all conditions, it is considered 
that legitimately comparable results may be 
obtained from the calculations. 

The process may be shown on the total 
heat/entropy (Mollier) chart, as in Fig. 2. 
The line ac represents the expansion of the 
operating steam through the nozzle, and 
ad/ab=85 per cent. At e is represented the 
state point of the mixed operating steam and 
entrained steam before interchange of 
momentum takes place. The line ef is the 
lost kinetic energy per unit mass of mixture 
due to interchange of momentum, which 
dries the mixture to state point g, which is 
the condition of entry of the diffuser. 

The kinetic energy per unit mass of fluid 
entering the diffuser is shown at gj, and 
g h/g j7=80 per cent. 

The state point of the fiuid leaving the 
instrument is represented at k. The entrain- 
ment ratio which will make the point h come 
exactly on the atmospheric pressure line is 
found by trial and error. We now give a 
specimen calculation. 





Let the inhaled vapour inlet D D (Fig. 1) 
be constricted by an orifice so that there is 
a pressure drop from B to E, the drop being 
from 6in. to 5-7lin. of mercury (2-8 lb. per 
square inch) absolute pressure. By well- 
known formule it is found that the inhaled 
vapour will acquire a velocity of approxi- 
mately 390ft. per second, and will become 
99-8 per cent. dry, the heat drop being 
1-69 C.H.U. per lb. The operating steam, 
in expanding to 5-7lin. of mercury absolute 
pressure (a c in Fig. 2) will acquire a velocity, 
of 3261ft. per second, and will become 86-2 
per cent. dry, the heat drop being 117-9 
C.H.U. per lb. Assume for trial that the 
entrainment ratio is 0-3lb. inhaled steam 
per lb. of operating steam. Now suppose 
that the 1 lb. of operating steam and 0-3 lb, 
of inhaled steam are mixed at constant pres- 
sure without interchange of momentum. By 
simple proportion the quality of the mixed 
steam is found to be 89-3 per cent dry 
(point e in Fig. 2). Hence the total heat per 
lb , from the chart, is found to be 562 C.H.U. 
Now let interchange of momentum take 
place at constant pressure. The final velocity 
of the mixed steam is found to be 2598ft. per 
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second, and its kinetic energy corresponds 
to 75-0 C.H.U. per lb., but since there is now 
1-3 lb. of mixed steam, the available kinetic 
energy is 1-:3X75-0=97-5 C.H.U. The 
original kinetic energies of the two steams 
were equivalent to 117-9+0:5=118-4 
C.H.U.; hence the kinetic energy converted 
into heat is 118-4—97-5=20-9C.H.U. This 
heat is added to 1-31lb. of mixed steam; 
hence the gain in total heat per lb. of mixed 
steam, still at constant pressure, is 16-1 
C.H.U. (ef on diagram). This brings the 
mixture to the state point g on the diagram, 
at which the total heat per lb. of mixture is 
562+16-1=578 C.H.U., say. Now the 
kinetic energy per lb. at g is 75-0 O.H.U. 
Assume 80 per cent. of this energy, or 60-0 
C.H.U. per lb., is available for doing the 
adiabatic compression gh. From the chart 
we find the compression work necessary to 
reach atmospheric pressure is approximately 
60 C.H.U. per Ib.; hence the originally 
assumed entrainment ratio is about right. 
If the result were not close enough, the 
calculation could be repeated using a different 
entrainment ratio, until a close enough 
agreement was obtained. 

We calculate other entrainment ratios for 
various values of the pressure at E from 
pE=pB to pE=0-55 pB (the critical 
ratio), and plot the results in Fig. 3. From 
this diagram it is seen that an increase in the 
entrainment ratio from 0-255 to 0-31, or, say, 
21 per cent., may be expected, and also that 
the whole of the increase may be obtained 
with quite a small pressure drop. The writer 
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has not the facilities for carrying out experi- 
mental work to check these entirely theo- 
retical results, but suggests that they are 
worth the attention of anyone contemplating 
experimental research work on ejectors. The 


results are obviously of more interest where 
a high entrainment ratio, or what amounts 
to the same thing, a low steam consumption, 
rather than a high vacuum from a single 
stage is desired. 








The Atomic Bomb 


No. I 


LENGTHY statement on the atomic bomb 

was issued by the Department of Scientific 
and Industrial Research at the end of last week. 
This statement, the Department emphasises, 
is intended to be read in conjunction with the 
American and Canadian statements, It is 
therefore confined as far as possible to work 
in the United Kingdom and to the share taken 
by British scientists in the American and 
Canadian projects. Consequently, the Depart- 
ment says, no reference is made to the gigantic 
scale of the American scientific and technical 
effort, the successful outcome of which con- 
stitutes, as the Prime Minister has already said, 
one of the greatest triumphs of human genius 
of which there is record. 





HIsToORICAL SURVEY 


The discovery of the fission of uranium and 
its application in the atomic bomb is no isolated 
event, but follows a series of discoveries which, 
since the end of last century, have been the basis 
of the modern science of physics. This work 
has been done in many countries and is the 
result of full and free collaboration between 
scientists, among whom those working in 
Britain have played a most important part. 

Classical ideas on the nature and properties 
of matter culminated in the atomic theory of 
the nineteenth century. It was accepted that 
all matter was made up of discrete, indestruct- 
ible particles or atoms, which were classified 
into ninety-two different species or elements. 
From the atoms of one or more of these elements 
all the different chemical compounds that exist 
in nature are built up. But it was regarded as 
a cardinal point that the atoms of any one 
element could in no way be changed or con- 
verted into those of another. 


Rapio-ActTiviTry 


The fundamental break with this theory 
occurred when the French physicist 4H. 
Beequerel, in 1896, discovered that one of the 
elements—uranium—was continuously emitting 
radiation of an unknown type, which could 
penetrate matter and affected a photographic 
plate. Further study of this new-found pro- 
perty of uranium led to the isolation of another 
element—radium—from the uranium mineral 
deposits in Jeachimstal by Pierre and Marie 
Curie, in 1898. Radium showed, to a much 
greater degree, this same property of emitting 
radiation, and it was clear that the phenomenon 
of “ radio-activity,” as it was called, was alto- 
gether different from those associated with 
normal chemical reactions between atoms. 

In 1902, Rutherford and Soddy, who were 
then working at McGill University, Montreal, 
suggested that it could only be explained by the 
assumption that the atoms of uranium, radium, 
and other radio-active elements which had by 
then been discovered, were unstable, and were 
continuously breaking up at rates which were 
characteristic for each element. 

This suggestion was conclusively proved by 
detailed experimental work, in the source of 
which the nature and properties of the radia- 
tion from radio-active elements were discovered. 
Part of this radiation, the so-called “ alpha- 
rays,” consists of helium atoms, carrying a 
positive charge of electricity, and these were 
found to be of the greatest value as a tool for 
further exploration of the structure of atoms. 

It was, in fact, research on the penetration 
of matter by ‘ alpha-rays ”’ which led Ruther- 
ford, at Manchester University in 1911, to the 
fundamental discovery that the whole mass of 
each atom was concentrated in a minute central 





nucleus which carried, a positive electric charge. 
Round this nucleus, but at relatively very 
great distances revolved elementary negative, 
electric charges—the ‘“‘ electrons ’—in numbers 
sufficient to neutralise exactly the positive 
charge of the nucleus. The mass of these elec- 
trons was negligible compared with that of the 
nucleus. In terms of classical electro-magnetic 
theory, however, such a system would be 
unstable, and the energy of the revolving elec- 
trons would in a very short time, be lost as 
radiation. Niels Bohr, of Copenhagen, put 
forward a theory in 1913 which combined 
Rutherford’s model of the “nuclear atom” 
with the quantum theory of energy which had 
been enunciated by Planck, to explain limita- 
tions of the classical electro-magnetic theory. 

The resulting Rutherford-Bohr model of the 
atom proved to be of the greatest value in 
explaining the results of experimental work in 
every branch of physics, and, in particular, the 
relationship between the different elements as 
regards their ordinary physical and chemical 
properties. These are determined entirely by 
the electrons revolving round the nucleus and 
are therefore practically independent of the 
mass of the nucleus. It was therefore imme- 
diately understood that any element, with a 
given charge on the nucleus, could exist in 
more than one modification with different 
atomic masses, but almost identical physical 
and chemical properties. 

The existence of such modifications of any 
element, which were known as “isotopes,” 
has first been suggested by Soddy in 1910, as a 
result of studies of the decay products of the 
natural radio-active elements. 

Aston, at Cambridge, followed up work which 
had been started by J. J. Thomson and 
developed the so-called ‘‘ mass-spectrograph,” 
which subjected a stream of electrically charged 
atoms—or ions—to a crossed electric and 
magnetic field and brought those of different 
mass to a focus at different points. It was 
proved, with the help of this instrument, that 
the great majority of elements consisted of a 
mixture of two or more isotopes and that the 
isotope of any element was very nearly a simple 
multiple of the weight of a hydrogen nucleus. or 
proton. 

In 1932, Urey and Brickwedde, of Columbia 
University, New York, showed that hydrogen 
itself is not a simple element, but contains a 
small amount (about 1/5000) of an isotope, 
known as “heavy hydrogen,” or deuterium, 
which has almost double the mass of a proton. 
Because, in this case, the ratio of the masses of 
the isotopes is as two to one, the physical and 
chemical properties of hydrogen and, deuterium 
are sensibly different, and it was found possible 
to separate them, in a pure state, in large 
amounts by normal technical methods. 

The atoms of nearly all the elements are 
stable, and it is only in the case of the radio- 
active elements that spontaneous disintegra- 
tion of the nucleus takes place. Although it 
was known that, when this occurred, energy was 
released on a scale incomparably greater than 
that connected with any known chemical 
reaction, it was recognised to be of no practical 
use because the rate of decay can in no way be 
influenced, and it was obvious that any hope 
of understanding the conditions which might 
make such influence possible would depend on 
an understanding of the problem of the atomic 
nucleus. 


ARTIFICIAL DISINTEGRATION OF ATOMS 


The first decisive step in the solution of this 
problém was taken by Rutherford, who, in 


1919, showed experimentally that the charged 
alpha particles from radium —C could, in rare 
instances, collide with the nucleus of an atom 
of the common element nitrogen in such a way 
that it broke up, and, as a result of the collision, 
the nuclei of two other atomic species or 
elements were formed. 

While the discovery of radio-activity had 
shown that some of the elements could, spon- 
taneously, break up to form other elements, 
Rutherford had now shown that the particles 
emitted in this process could be used to break 
up, or transmute, the atoms of other elements 
which were normally stable. 

In the following years the problems opened 
up by this new development were pursued by 
Rutherford and the team of research workers 
that he collected round him at Cambridge. 

A further very important step was taken here 
in 1932 when Cockcroft and Walton carried out 
an experiment in which hydrogen nuclei, pro- 
duced artificially in an electric discharge and 
accelerated to a high velocity by means of an 
applied voltage, were used to bombard another 
stable element, lithium. The atoms of this 
element also were found to disintegrate, and 
transmutation—the dream of the alchemists— 
had been achieved in a completely controlled 
laboratory experiment. 

By this time the development relativity 
theory had shown that matter and energy were 
inter-related, and either could be transformed 
into the other. The measured masses and 
energies of the various particles involved in 
Cockcroft and Walton’s experiment provided 
an experimental proof of this relationship. The 
conviction was therefore held that there existed 
in all matter a store of energy vastly greater 
than that available on the earth by any process 
that had yet been brought under control by 
man. It is this store of energy in matter itself 
which is involved in the maintenance of the 
temperature of the sun and of other stars, and 
which is released during the decay of radio 
active elements. 

In the newly discovered reactions, involving 
atomic nuclei rather than the outer screen of 
electrons, there was an enormous release of 
energy of this type for each atom that was 
successfully bombarded. The scientific import- 
ance of the results was immense, but the 
apparent practical value was still negligible, 
because only one successful collision could be 
obtained in many thousands, and tlie total 
input of energy in producing the bombarding 
particles was far greater than the energy release 
from the very few successful collisions. 

This low efficiency is, in part, due to the very 
small size of the nucleus compared with that of 
the atom as a whole. The massive central 
nucleus of an atom, with its surrounding cloud 
of electrons, has often been compared with the 
sun in the planetary system and a direct colli- 
sion between the bombarding particle and the 
nucleus, which would be needed to break up the 
latter, is an inherently improbable event. 

But when both the nucleus and, the bombard- 
ing particle are positively charged there -will 
be a force of repulsion between them which will 
greatly lessen the chance of a direct collision. 
Only particles of very high energy can over- 
come this force, and nearly all the bombarding 
particles will lose their energy in collisions with 
the electrons surrounding the atomic nuclei 
before they have a chance of reaching the 
nucleus itself. 


DISCOVERY OF THE NEUTRON 


In 1932, Chadwick, working in Rutherford’s 
laboratory, made a discovery of fundamental 
importance. The observation was first made 
by Bothe and Becker in Germany, that when 
the element beryllium was bombarded with 
alpha-particles emitted by polonium—a natural 
radio-active element—radiation of a novel type 
was apparently emitted. Joliot and his wife, 
Irene Curie-Joliot, in Paris, carried these 
observations further, and finally, as a result of 
detailed measurements of the masses and 
energies of recoil particles, Chadwick was able 
to prove that this apparent radiation consisted 
of fundamental particles, which had a mass 
almost the same as that of a proton, but had 





no electric charge. These new-found. particles 
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were called “neutrons,” and it was at once 
realised that they, together with protons, were 
likely to be the ultimate constituents of the 
nuclei of atoms of all elements. The nucleus 
of any atom could be built up from a number of 
protons required to give the observed positive 
electric charge, together with the additional 
number of neutrons to bring the nuclear mass 
up to the observed value. 

The discovery of the neutron was, however, 
of even greater practical importance, in that 
its lack of electric charge made it an ideal pro- 
jectile for carrying out nuclear transformations. 

The use of neutrons as a means of exploring 
the structure and reactions of atomic nuclei was 
taken up vigorously in physics laboratories 
throughout the world. Neutron sources could 
be made either by mixing radium or polonium 
with beryllium so as to take advantage of the 
nuclear reaction already mentioned, or by the 
use of an instrument, known as the “ cyclo- 
tron,”’* which had been developed by E. O. 
Lawrence, of the University of California, 
Berkeley. This instrument has been of very 
great value in the production of high-energy 
beams of charged atoms or nuclei and many 
nuclear reactions, which could be carried out 
with such beams, were found to produce 
neutrons. 

In the meantime, an important contribution 
to the rapid advance in the new science of 
nuclear physics was made by Joliot and Madame 
Irene Curie-Joliot, who, in 1933, showed that 
certain elements, which are normally stable, 
undergo nuclear reactions when bombarded by 
alpha-rays and yield new atomic nuclei which 
are isotopes of known elements, but which are 
not stable and decay in the way characteristic 
of the natural radio-active elements. 

This decay was associated with the emission 
of ‘“‘ beta-rays,” which, since the early work on 
radio-activity, had been recognised as being 
negatively charged electrons whose mass is 
negligible compared with those of either the 
proton or the neutron. In any radio-active 
series the emission of an electron, while leaving 
the atomic mass number unchanged, results in 
the increase, by one unit, in the net positive 
charge of the nucleus. 

In 1934, E. Fermi and the school of physicists 
then working with him at Rome began an 
intensive study of the reactions produced when 
the nuclei of all atomic species were subjected 
to neutron bombardment. In the course of 
this work the heaviest known elements were 
examined, and, in particular, uranium—with 
the atomic number 92—was subjected to 
neutron bombardment. The results of this 
work showed that new isotopes were formed 
which were unstable and were subject to radio- 
active decay. 

It therefore seemed that by bombardment of 
the heaviest known atom with neutrons, it was 
possible to produce in the laboratory atoms of 
higher atomic number, 93 and upwards, than 
were found in Nature. 

Further experimental work, however, led to 
certain difficulties in this explanation, and it 
was found to be impossible to account for the 
existence, in the normal arrangement of atomic 
species, of the very large number of so-called 
‘“‘trans-uranium’”’ elements that were dis- 
covered. At this time it was generally accepted 
that these new elements were all, in fact, of 
higher atomic number than uranium and 
elaborate chemical tests had proved that they 
certainly could not be identified with any of 
the elements immediately below uranium in 
atomie number or weight. 


DISCOVERY OF Fission 


Professor O. Hahn and Dr. Strassmann, in 
Berlin, became interested in this problem at the 
end of 1938, and, from the particular point of 
view of their chemical nature, carefully re- 
examined the new elements. 

In January, 1939, they published a most 
important paper in which they reported positive 
chemical evidence to show that one at least of 
the new isotopes which were believed to be of 
higher atomic number and mass than uranium, 
was, in fact, an isotope of the element barium, 





* Described in THz ENGINEER, October 6th, 1939. 








which has an atomic number and mass not 
very different from half that of uranium. 

Immediately afterwards, Dr. O. Frisch and 
Professor Lise Meitner pointed out that this 
discovery could only mean that, when uranium 
was bombarded by neutrons, a nuclear reaction 
took place of a kind utterly different from any 
so far studied and that the uranium nucleus 
split into two parts of roughly equal mass. 
This phenomenon, for which they proposed the 
name “nuclear fission,” could be explained in 
terms of the theory of nuclear reactions which 
had been developed by Professor Bohr in the 
preceding years. They also pointed out that the 
fragments of the uranium nucleus would fly 
apart with great energy, and this prediction was 
given a direct proof by experiments carried out 
by Dr. Frisch in Copenhagen. 

Confirmation of the reality of the fission 
process with uranium and of the great energy 
release which accompanied it, was obtained by 
Professor Joliot in Paris independently (and at 
nearly the same time) and by other physicists 
throughout the world as soon as the original 
work was known to them. 

Very shortly afterwards, in the spring of 
1939, Professor Joliot and his collaborators, 
Drs. Halban and Kowarski, gave an experi- 
mental proof of the additional fact, which was 
expected on theoretical grounds, that when the 
fission of uranium takes place a number of free 
neutrons is also produced. Their first experi- 
ment showed this number to be about three. 

Experiments of the same types were carried 
out by Drs. Anderson, Fermi, Hanstein, 
Szilard, and Zinn in the U.S.A., and independ- 
ent confirmation was obtained of the fact that 
more than one free neutron is produced for each 
fission of a uranium nucleus. 

It was immediately recognised that this 
discovery was of the very greatest significance, 
and that, for the first time there was an experi- 
mental basis for the hope that the useful realisa- 
tion of the enormous store of atomic energy in 
matter could be achieved. ? 

Not only did the fission reaction provide the 
large amount of energy that was calculated from 
the difference in mass of the reactants and pro- 
ducts, but the liberation of more than one new 
neutron each time that a uranium nucleus 
underwent fission made possible the continua- 
tion of the reaction by the development of a 
chain process once the initial step had been 
taken. Such a chain process would enable the 
reaction, in a suitable mass of uranium, to take 
place at an ever-increasing rate, and would 
involve so many atoms that there would be a 
sensible, and indeed possibly an overwhelming, 
liberation of energy. The whole process could, 
furthermore, be started by the application of 
only a minute fraction of the energy that would 
be liberated, and the difficulty, hitherto encoun- 
tered in nuclear reactions, of obtaining an overall 
gain in energy would be eliminated. 

It was therefore only natural that there 
should be an outburst of activity in most of the 
physics laboratories of the world, with a spate 
of publications in the scientific Press. This 
continued until the outbreak of war, when an 
increasing sense of the great potential value of 
this work imposed restrictions. 

Certain important facts emerged from the 
work that was published during this period, and, 
theoretical conclusions and expectations were 
announced, but it is hardly possible to give any 
strictly chronological account of them. The 
work was done in so many laboratories, and 
the results, sometimes in a very preliminary 
form, were communicated to so many journals 
and published at such varying intervals after 
communication that details of priority cannot 
be clearly settled. 

But reference should be made to the visit 
which Professor Bohr paid to the U.S.A. from 
January till May, 1939. He was able to report 
directly to American physicists the experiments 
carried out by Hahn, Frisch,-and Meitner and 
their suggested interpretation of the results. 
In addition, while in the U.S.A., Bohr developed 
and published, in collaboration with Professor 
J. A. Wheeler, of Princeton University, New 
Jersey, a theory of the fission process. 

One important prediction which was made 
from this theory related to the different 
behaviour of the various isotopes of uranium. 











This element consists, for much the greater 
part (99-3 per cent.), of atoms of mass number 
238, but there is also an isotope (0-7 per cent.) 
of- mass 235 and a very small proportion (0-008 
per cent.) of an isotope of mass 234. The first 
two, which are conveniently designated by the 
symbols U.238 and U.235 respectively, are the 
most important in connection with the uranium 
fission project. Bohr predicted in February, 
1939, that the common isotope, U.238, would 
be expected to undergo fission only when the 
bombarding neutrons had a high energy, but 
that the rarer U.235 isotope would behave 
differently, in that it would not only show this 
reaction with high energy neutrons, but, in 
addition, would be particularly liable to undergo 
fission when the energy, and therefore the 
velocity, of the bombarding neutrons was very 
low. 

This prediction ‘was, in fact, confirmed in 
March, 1940, by experiments carried out by 
Nier, of Minnesota, and Booth, Dunning, and 
Grosse, of Columbia University, New York. 
They used a sample of uranium in which the 
content of U.235 had been increased above the 
normal value by means of Nier’s mass-specto- 
graph. 

It is relevant at this point to refer to a 
different phenomenon shown by the U.238 
isotope when bombarded by neutrons of one 
rather narrowly defined energy value which is 
intermediate between the very high energy 
required to cause fission of this isotope and the 
very low energy which is most effective in 
causing fission of U.235. 

Neutrons which have this so-called ‘‘ reson- 
ance” energy are very strongly absorbed by 
the U.238 nucleus, but fission does not follow. 
Instead, the new nucleus, which now has a 
mass number 239, emits two electrons in succes- 
sive steps, and is thereby converted first to an 
isotope of an element with atomic number 93 
(for which the name “ neptunium” has been 
suggested), and then to one of an element with 
atomic number 94. This latter has, provision- 
ally, been named “‘ plutonium,” and the isotope 
formed from U.238 after resonance capture of a 
neutron may be represented by the symbol 
Pu.239. Neptunium and plutonium are true 
‘‘trans-uranium ”’ elements, of the type sug- 
gested by Fermi, and are not found in Nature. 

Of the two, Pu.239 is of particular interest 
in connection with the general problem of 
fission, and the release of atomic energy, 
because it could be expected, from the Bohr- 
Wheeler theory, to show the same sort of pro- 
perties as U.235 and to be capable of undergoing 
fission with the greatest ease when bombarded 
by neutrons of very low energy. 

Reference must also be made to the fact that 
the three nuclear species U.235, U.238, and 
Pu.239, are not the only ones that can undergo 
fission. The two elements next below uranium 
in the atomic series were also shown to have 
this same property. Thorium, with atomic 
number 90 and consisting of one isotope only 
of atomic mass 232, behaves in the same way as 
U.238 and fission can only be brought about 
when the bombarding neutrons have very high 
energy. The very rare radio-active element 
protactinium, with atomic number 91 and 
atomic mass 231, behaves, as regards fission, 
in a manner intermediate between U.235 and 
U.238. These facts, again, are all explicable in 
terms of the Bohr-Wheeler theory, which 
enumerates certain general rules covering the 
behaviour to be expected with regard to fission 
of any heavy nucleus, known or unknown. 

(To be continued) 








NortH-WESTERN FuEL LuNcHEON CLUB.—The 
North-Western Fuel Luncheon Club has been 
formed and organised to function on generally 
similar lines to the London Fuel Luncheon Club, 
which has been running successfully for many years. 
Sir Frederick West has accepted the Committee’s 
invitation to become the first President. Providing 
reasonable support is forthcoming, the Committee 
will proceed to complete all arrangements for 
the commencement of activities of the Club, 
including a full programme of luncheon meetings 
and speakers for the coming session. The first 
luncheon meeting is provisionally fixed for October. 
The honorary organising secretary is Mr. R. Baker, 
Selas Works, City Road, Manchester, 15. 
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The History of Radar’ 


No. I 


HE whole world has been talking about the 

atom bomb and the dramatic part which it 
has played in bringing about so suddenly an 
offer of surrender from the Japanese. Many of 
us, indeed, feel aghast at the almost unpre- 
dictable possibilities of this terrifying discovery, 
a discovery which has brought the Japanese to 
their knees in far less time than anybody would 
have thought possible until a few weeks ago. 

To-day, by agreement with our American 
Allies, we reveal the story of an invention— 
Radar—which has played a greater part in the 
war than the atom bomb itself. 

We are giving publicity to the British achieve- 
ments in this field. Our American Allies will be 
giving their publicity as to the part which they 
played. There is no competition for glory 
between our countries, for we have worked 
hand in hand over this matter. I shall tell you 
of those who have given their services in this 
country ; our American friends will speak of 
their citizens who have also made great contri- 
butions. 

Radar, more than any other scientific factor, 
contributed to the final victory over Germany, 
the first of the two savage “ beasts ”’ that sought 
to dominate the world. And now that we can 
concentrate our thoughts upon the problems of 
peace, we see that Radar possesses far more 
immediate potentialities for the service of the 
human race even than the splitting of the 
atom. For you are going to benefit by the 
results of Radar at once, not only when you 
cross the Atlantic, but the first time you go up 
in an aeroplane. 

This invention, with its almost limitless 
applications in the air and on the sea, was born 
sumultaneously with the accession to power of 
Hitler ; at the precise moment, in other words, 
when the shadow of this “‘ wicked man”? first 
began to fall over Europe. 

How Radar was discovered, the way it was 
worked out, and the vast contribution that it 
made, first to our salvation in this country and 
then to the complete defeat of the enemy, has 
so far remained secret but the time has now 
come when we can disclose the marvels worked 
by our British scientists in this field. 

I am very proud to speak to you to-day as 
Chairman of the Radio Board from the autumn 
of 1942 until May, 1945. I want to give you 
some information on the research and develop- 
ment side, including the names of some of those 
to whom we are specially indebted for the work 
which made this great invention possible. 

Had these men not been working upon this 
invention long before war broke out, it is 
doubtful, very doubtful indeed, whether we in 
this island would have been able to hold the 
fort in those critical years of our lonely struggle 
in 1940-41, when Germany threw the whole 
weight of her air armada against us, and was 
trying with a considerable measure of success 
to cut our life line on the sea with her U-boats. 

It was not unnatural that at about the time 
of Hitler’s accession to power in 1933, the Air 
Staff and the scientists who were working with 
them began to be very worried because there 
was no known way of detecting the approach 
of aircraft at a distance, and no way of seeing 
them or following their course in overcast 
weather or by night. H. E. Wimperis, the 
Director of Scientific Research at the Air 
Ministry, and A. P. Rowe, who was then his 
scientific assistant, urged, the need for some new 
action to solve this problem. Action followed 
immediately. Lord Swinton, who was then 
Secretary of State for Air, appointed a Com- 
mittee consisting of Sir Henry Tizard, Professor 
A. V. Hill, and Professor Patrick Blackett (three 
scientists with wide knowledge and experience), 
to work with the Air Staff and help them in 
solving those problems. Wimperis was also a 





* Statement by Sir Stafford Cripps, President of the 
Board of Trade, and Chairman of the Radio Board, 
1942-45, at a conference held at the Ministry of Infor- 
mation, on August 14th, 1945 





member of the Committee and Rowe was its 
Secretary. 

To understand what this Committee achieved 
I must first refer to the fundamental radio 
research work carried out much earlier under 
the auspices of the Department of Scientific and 
Industrial Research. E. V. Appleton (now Sir 
Edward Appleton), of the University of Cam- 
bridge, had succeeded in proving the existence 
and measuring the height of the ‘“ Heaviside 
Layer” in the atmosphere above the earth by 
the use of radio range-finding measurements. 
Those measurements were the first ever made in 
radio range-finding. 

This was followed shortly afterwards by 
Appleton’s adoption and wide extension of the 
‘pulse’ methods, first used by Breit and 
Tuve, the American scientists. 

Proceeding from the possibilities opened up 
by the work of Appleton, Breit and Tuve, and 
his colleagues in the radio department of the 
National Physical Laboratory, it was R. A. 
Watson-Watt (now Sir Robert Watson-Watt) 
who early in 1935, produced the first practical 
and, detailed proposals for locating aircraft by 
radio. From this moment started the develop- 
ment of Radar as we have come to know it. 
It was this bringing together of (1) a worried 
Air Staff and their scientific advisers, (2) dis- 
tinguished outside scientists with wide contacts 
and fresh outlook, and (3) members of the 
National Physical Laboratory radio team which 
had been encouraged to dig down to the roots 
of radio problems, which produced the imme- 
diate solution of the basic problem of air defence 
to locate aircraft and their direction of move- 
ment. From this point on, progress was rapid, 
considering the great complexity of the subject. 

Within six months, by September, 1935, the 
first Radar station was in operation, and air- 
craft approaching these shores were being 
located 50 miles away. This was the first instal- 
lation anywhere in the world. By September, 
1938, when danger to this country seemed acute, 
the range of detection had been increased to 
150 miles. London was already reasonably 
protected against surprise in air attack, and 
we had been able to make our whole air defence 
system more effective. On Good Friday, 1939, 
when the Germans marched into Prague, there 
began a 24-hour Radar watch along the whole 
coast from Scapa Flow to Portsmouth. In 
September, 1939, when war broke out, the 
chain was complete. 

Besides those whom I have already mentioned, 
other leading scientific workers in this first 
great step were two young members of the radio 
department of the National Physical Labo- 
ratory—A. F. Wilkins and E. G. Bowen. 
Following their early work, Wilkins developed 
L.F.F., the complex method of identifying air- 
craft, friend or foe, while Bowen went-on to do 
pioneer work in airborne Radar. The first big 
operational test of Radar, and the glorious 
proof of its success, came in the Battle of 
Britain, which history will surely record as one 
of the decisive battles of the world ; for, had 
we lost it, who can say how different might 
have been the course of the war ? 

With the Battle of Britain by day we asso- 
ciate again the name of Sir Henry Tizard, who 
initiated the practice of controlled, interception. 
It was he also who led the British Mission to 
the U.S.A. in 1940, which communicated the 
secrets of all our work on Radar to the American 
Government before they entered the war. With 
the Battle of Britain by night must be asso- 
ciated the use of A.I., or air interception, which 
was begun by Bowen’s team, and the use of 
G.C.I., or ground control interception, which 
Dr. Denis Taylor developed, using the P.P.I. 
(plan position indicator) for the first of its many 
applications. There was another important 
use for Radar, to enable the searchlights spotting 
enemy aircraft to open straight on to their 
target. This was known as “Elsie” (S.L.C.), 
and was largely the work of Harold Larnder 
and W. S. Eastwood. 


So far I have spoken only about the applica- 
tions of Radar to air defence, which was its 
earliest and most obvious use. But during this 
time great strides were being made in its appli- 
cations to the needs of the Navy and Army. 

Since before the war Dr. W. 8. Butement had 
been working on Radar to locate ships as targets 
for coast defence artillery, and had made a 
very great advance in directional accuracy. 
At the same time P. E. Pollard was proving 
that Radar range-finding was more accurate in 
dealing with aircraft than the big optical range- 
finder. From Butement’s work came the coast 
artillery Radar and the C.H.L., essential to air 
interception of the low-flyer; from Pollard 
came the G.L. set for unseen A.A. fire. Mean- 
while, the Navy, having developed air warning 
sets for its ships, went on to the development of 
Radar for fire control. C. E. Horton was a 
leader in these developments, whilst J. F. Coales 
made noteworthy contributions to gunnery 
Radar, which was eventually to play such an 
important part in sinking the ‘“ Bismarck” 
and the ‘“Scharnhost.” Radar was also 
brought into effective use in the anti-U-boat 
war. Bowen and R. Hanbury-Brown were two 
of the scientists who were prominent in the 
development of the early airborne sets for 
locating surface ships and surfaced submarines. 

But all this, decisive as it proved in defence, 
was only a beginning. From the earliest days 
it had been realised that greater accuracy, and 
in particular, the capacity to discriminate 
between the echoes from natural objects and 
those from the target, were required. Nothing 
but a narrow beam, instead of the former 
“ floodlighting ” technique, could give the 
results desired, and this meant much shorter 
wavelengths on high powers and high sensi- 
tivity. Fortunately, we were well placed to 
deal with this problem. From March, 1939, 
ninety of our leading physicists, men who had 
spent their lives in the abstruse problems of 
splitting atoms and “ spinning” electrons, had 
been attached to the stations of the coastal 
chain. Their past experience had made them 
peculiarly receptive to the need for the short 
centimetric waves and resourceful in meeting it. 


Professor M. L. Oliphant, of Birmingham 
University, supported by Dr. H. W. B. Skinner, 
of Bristol, inspired their co-workers by their 
insistence upon the urgent need for centri- 
metric wavelengths and by their own experi- 
mental skill. A tremendous drive followed, 
until in July, 1940, Professor J. T. Randall, of 
Birmingham, produced a magnetron, which 
was the first high-power generator of centri- 
metric waves in the world. The magnetron 
remains the very heart of every modern Radar 
equipment. This new tool was eagerly seized 
upon by the Radar researchers. It was supple- 
mented by an equally novel receiving valve 
evolved by Dr. R. W. Sutton. The result was a 
centimetric gound Radar set. This, in turn, 
became the precursor of the ship-borne set 
vital to the war against the U-boat and the 
centimetric G.L. equipment. Dr. Landale was 
responsible for the ship-borne set, while Pro- 
fessor John Cockcroft and Dr. E. 8. Shire were 
responsible for the centimetric G.L. equipment. 
This work was mainly shared out amongst the 
three Government research establishments :— 
Admiralty Signals Establishment, under Cap- 
tain B. R. Willett and then under Captain 
T. W. B. Brooking ; the Air Defence Research 
and Development Establishment (now the 
Radio Research and Development Establish- 
ment) of the Ministry of Supply, under John 
Cockcroft, C. W. Oatley, and O. G. Sutton 
successively ; and the Telecommunications 
Research Establishment of M.A.P., under A. T. 
Rowe, to whom I referred earlier on. 

First came the centimetrie version of A.1, 
the device carried in the night fighters, which 
enabled the pilot to direct himself straight on 
tothe enemy bomber. Professor P. I. Dee, Allen 
Hodgkin, and W. E. Burcham were the leading 
figures in this development. The same technique 
gave us, in the hands of Dee and his team, a 
centimetric A.S.V., the device carried in Coastal 
Command aircraft, which directed them to the 
surfaced U-boat, and which, together with its 
shipborne brother in destroyer and corvette, 
finally led in the Battle of the Bay of Biscay 
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to the defeat of the U-boat at a time when it 
seemed as if the whole of our war effort might 
be strangled by their activities. 

Further slight changes at the hands of Dee, 
Skinner, A. C. Lovell, and others produced the 
first H.2.8. set. This truly remarkable device, 
which shows visually in the heavy bomber a 
continuous picture of the unseen ground over 
which it is passing, made the ruins of Hamburg 
and Berlin its monument. Denis Robinson also 
made his contribution to the A.S.V. and H.2.8. 
projects. 

Finally, there were three remarkable further 
aids to our offensive which were being developed 
at about the same time :— 

Gee.—The navigational system which enabled 
our bombers to know exactly where they were 
at any time en route to or from Germany. It 
was this device which made the 1000-bomber 
raids possible, and which increased the effective- 
ness of our bombing some three or fivefold. 
On D-day it was the universal navigational aid, 
for sea and air alike, so much so that it has been 
suggested it should have more appropriately 
been called Gee-day. Gee was thought up and 
developed by R. J. Dippy, with the help of 
C. C. E. Bellringer. 

Obee.—The system which gives the bomber 
its position even more exactly than Gee, and 
by means of which the signal to drop its bombs 
on the target in Germany was given from the 
base in England. It provided the means of 
silencing alike the factories of the Riihr and 
the coastal guns of Normandy. F. C. Williams, 
A. H. Reeves, and F. E. Jones were responsible 
for the development of this most ingenious 
device. 

Rebecca-Eureka.—By this means our air- 
borne forces were enabled to direct themselves 
to any given point in hostile country where an 
advance party had already installed a “‘ Radar 
beacon.”” The system was devised by Williams, 
developed by J. W. S. Pringle, and nursed into 
operational use by A. W. Lines. 

There are countless other names which I 
should mention if I am to do full justice to the 
many hundreds of men—and women, too—who 
contributed to the research and development of 
these outstanding discoveries. There were 
those, for instance, whose names were not 
peculiarly identified with any special device, 
but who contributed to the general pool of 
knowledge and experience, out of which the 
individual devices grew. A kind of Radar 
University grew up, in which J. A. Radcliffe 
of Cambridge and Dr. L. Huxley of Nottingham 
played a great part. There was G, W. A. 
Dummer, whose fertile brain devised synthetic 
Radar trainers, the use of which saved the 
R.A.F. £50,000,000 worth of aviation spirit. 
Then there are Dr. J. E. Griffiths, B. Bleaney, 
and A. H. Cooke, of Oxford, and H. G. Hughes, 
whose valve contributions were all indispensable, 
as were those of J. Sayers and H. A. H. Boot, 
of the Birmingham team. Then, again, there 
was the very ingenious work of Dr. R. Cock- 
burn and that sturdiest pillar of Radar, Dr. 
W. B. Lewis, of Cambridge, who from the depth 
of his encyclopedic knowledge and, the breadth 
of his interests contributed to every stép in 
the progress of Radar. 

Finally, I should mention the work of the 
Radio Board and its two principal committees, 
the Radio Production Executive, and the Signals 
organisations of the three Services, who, work- 
ing together with the scientists as one great 
team, enabled these discoveries to be brought 
against the enemy to such good purpose. 

(To be continued) 








The Coasting Motor Vessel 
66 Ad aptity 9 

In our issue of November 17th, 1944, we 
described, and illustrated the coasting motor 
vessel “‘ Supremity,” belonging to the fleet of 
Frederick T. Everard and Sons, Ltd., of London 
and Greenhithe. That vessel marked a new 
standard in the design of motor vessels for 
coastal trade and voyages to the near Continent. 
In the accompanying engraving we illustrate a 
further addition to the Everard fleet, the motor 
coaster ‘‘ Adaptity,” which will be shortly 





followedatsea by her sister-shipthe “‘Actuality.” 
These ships are slightly smaller than the 
“‘ Supremity,” and were also built by the Goole 
Shipbuilding and Repairing Company, Ltd., 
and engined by the Newbury Diesel Company, 
Ltd. The principal dimensions are as follows :— 
Overall length, 200ft.; beam, 33ft.; and 
moulded depth, 13ft. llin; with a deadweight 
carrying capacity of 1193 tons. The loaded 
speed is 10-5 knots and 10-6 knots when light, 
a remarkably small difference. The propelling 
machinery, which is placed aft, comprises a 
600 B.H.P. engine, and two auxiliary engines 





lin. to 6fin., and maximum cut-off is now 75 per 
cent. instead of 65 per cent. The coupled wheel 
diameter of 5ft. 8in. remains the same, and 
drive is taken on the middle pair of wheels. 

The only alteration to the design of the boiler 
is the use of somewhat thicker barrel plates, 
made necessary by the introduction of the 
higher steam pressure. Heating surfaces remain 
the same—fire-box, 182 square feet; tubes 
and flues, 1719 square feet ; and superheaters, 
407 square feet. 

The adhesive weight is now 137,200 lb., as 
compared with 136,304lb., and ‘the rated 











MOTOR: VESSEL 


by the same builder, one 40 B.H.P. and one 
20 B.H.P., which furnish electric light and 
power and compressed air. The ship is equipped 
with electric telemotor steering gear, and the 
electric windlasses, capstan, and 2-ton electric 
winches for handling cargo were supplied by 
Laurence Scott and Electromotors, Ltd. In 
these smaller ships a high standard of accom- 
modation has been provided which accords 
with that of the ‘‘Supremity.” The ‘‘ Adapt- 
ity ’ has the distinction of being the first motor 
vessel of her class, designed for tramping 
service, to give every member of her crew of 
twelve persons a cabin to himself. 








An L.N.E.R. Locomotive 
Conversion 


Wir a view to reducing maintenance costs’ 
the London and North-Eastern Railway Com- 
pany has recently modified one of its three- 
cylinder “‘K 3” class 2-6-0 locomotives. In 
this engine the boiler pressure has been raised 








** ADAPTITY ”° 


tractive power is 29,250 lb., as compared with 
30,031 Ib. of the original engine. It will thus 
be seen that one complete cylinder unit, with 
connecting-rod, crank axle, and valve-operating 
mechanism, has been eliminated for a loss of 
less than 1 per cent. tractive power. 

The modified engine is shown in the accom- 
panying illustration. 








A Cleaner for Grinder Coolant 





To obtain the best surface finish in close limit 
grinding, it is necessary to have clean, grit-free 
coolant, and, notwithstanding frequent clean- 
ing of grinding machine sumps, the period of 
settling is generally insufficient to permit the 
removal of all suspended impurities. A new 
machine has now been introduced by Arthur 
Scrivener, Ltd., Tyburn Road, Birmingham, 
which has been designed to overcome the 
problem of maintaining a continuous supply of 
clean coolant to grinding’machines, It is known 
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CONVERTED L.N.E.R. LOCOMOTIVE 


from 180 Ib. to 225 lb. per square inch, and it 
now has two 20in. by 26in. cylinders, with 10in. 
diameter piston valves, in place of the previous 
three 18}in. by 26in. cylinders with 8in. piston 
valves. The new cylinders are the same as 
those fitted on the later “T” type 4-6-0, 
2-8-0, and 2-6—4 engines, whilst the Walschaerts 
valve gear details are standardised with the 
same Classes of locomotives. The inside Gresley 
valve gear has naturally been dispensed with. 
Maximum valve travel has been increased by 





as the “ Clarifier,” and its arrangement is shown 
in the accompanying illustration. 

This machine is placed at the side of the 
grinder coolant return tank, from which the used 
liquid flows continuously into a 25-gallon dis- 
tributor tank on the left-hand side of the 
machine. The distributor tank opens out into 
a restricted channel, along which the coolant 
flows, past the lower part of a slowly rotating 
aluminium disc. This disc carries a series of 
strong magnets which retain any ferrous matter 
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or grit suspended in the coolant. As the disc 
turns the matter on the magnets is brought up 
and, wiped off by a pair of rotating, rubber- 
faced arms, which are mounted over the tip of 
the disc, and situated under the forward part 
of the cover shield on the right-hand side of the 
machine illustrated. The displaced grit then 
slides down an inclined tray and out under the 
overhanging front lip of the shield. 

After flowing through the cleaning channel 
the coolant passes on down into the main 

















COOLANT CLEANER 


chamber forming the base of the machine. In 
this chamber the return pump to the grinding 
machine is suspended in a felt-covered wire 
basket, through which the coolant has again to 
filter before being returned for use. 








Alloy Treatment of Cast 
Iron in America 


AN alloy treatment for grey iron castings 
now being developed in some foundries in 
the United States is known as inoculation, and 
has for its specific purpose the reduction of 
chill and increase of machinability, while main- 
taining high strength and toughness properties. 
It is useful also in maintaining uniformity in 
castings, but is supplementary to properselection 
of analysis, correct cupola operation, and control 
of the charge and alloy addition. The inoculants 
may be for graphitising or for stabilising. For 
the former, intended to increase the machin- 
ability of low-carbon iron, the materials may 
be calcium silicide, nickel, silicon, titanium, 
and such combinations as silico-manganese- 
zironium, or silico-aluminium-titanium. Ferro- 
silicon is used largely, especially the 85 per 
cent. grade, as it does not chill the iron. It is 
added in the form of pea-sized pellets, usually 
at the cupola spout when the ladle is filled, thus 
utilising the turbulence of the metal to effect 
complete solution. The surface of the metal 
must be clean, or slag will coat the pellets and 
prevent their solution. Where a fore-hearth is 
used, the ingredients may be applied to the iron 
as it leaves the receiver. If the moulds are at 
some distance, the inoculant may be poured into 
a hot ladle and molten metal poured upon it, 
the mixture being poured back and forth 
between the hot ladles for good mixing. The 
time required is usually about two minutes. The 
lower the carbon content in the base iron, the 
more marked will be the improvement in 
mechanical properties due to inoculation. The 
treatment also removes the cbjectionable fine 
graphite -ferrite structure, which is related 
closely to the cooling rate. A large foundry 
producing an iron with 3 per cent. carbon with 
mixtures of silicon, nickel, molybdenum, and 
chromium, uses a heavy inoculation of caleium 
silicide in the ladle. Iron which without this 
treatment has about 45,000 Ib. tensile strength, 
may show an increase to 60,000 lb., if inocu- 
lated. 


Factory Allocation for Peace- 
time Production 


On Monday, August 13th, it was officially 
announced by the Board of Trade that twenty 
more Government factories, with a total area 
of about 44 million square feet, have been 
allocated for peacetime production. Including 
those already announced, in. recent months, 
seventy-four Government factories, represent- 
ing a total area of approximately 20 million 
square feet, and representing employment for 
about 200,000 workers, have now been allocated 
for civilian industry, and negotiations for other 
factories are in progress. The list of the twenty 
factories, with their position, allocation, and 


prospective use, is as follows :— 





Location. 
Spennymoor, Co. 
Durham 
Gateshead 


Swinton, Mex - 


borough, 
Yorks 
Doncaster 


Grantham 


Newport Pagnell 


Camborne, Corn- 
wall 


Redruth, Corn- 


wall 


Newport ... 


Cadoxton, Glam. 


Hirwaun, Glam. 


Liandudno 


Cyfarthfa, 
Merthyr 
Ryton-on-Duns - 
more, near 
Coventry 
Wolverhampton 


Blythe Bridge, 
Stoke - on - 
Trent 

Chassis Works, 
Manchester 

Slateford, Edin- 
burgh 

Alloa... 

Woodvale, Bel- 
fast 


.| Liner Concrete Ma- 


.|Crompton Parkinson, 


d. 
.| Aveling-Barford, Ltd. 


.| Standard Telephones 


.| Ratcliffe Engineering 


.| Harland Engineering 





Allocated to. 
North-Eastern Trad- 
ing Estates, Ltd. 


chinery Co., New- 
castle 
General Electric Co., 
Ltd. 


Lt 


Sogenique (Service), 
Ltd. 


Holman Bros., Ltd., 
for the benefit of the 
Doleoath Technical 
School 

Climax Rock Drill and 
Engineering Works. 
Ltd. 


and Cables, Ltd. 
Sons, 


J. Collis and 
L 


td. 
The South Wales and 
Monmouthshire 
Trading Estates Co. 


Co., Ltd. 


Lines Bros., Ltd. 


Rootes Securities, Ltd. 


Henry Meadows, Ltd. 


Projectile and Engi- 
neering Co., Ltd. 


Rubber Regenerating 
Co., Ltd. 

Green and Faulcon - 
bridge, Ltd. 


Co., Ltd. 


James Mackie and 


Sons, Ltd. 





Production. 


Machinery for 
the building 
trade 
Electric cook- 
ers and house- 
hold appli- 
ances 
Electrical 
equipment 
Contractors’ 
plant, large - 
scale cooking 
apparatus, 
agricultural 
machinery 
and road 
rollers 
Repair of jig 
boring ma- 
chines 


Transmission 
equipment, 
rubber wire 
and plastic 
cables 

Mechanical 

conveyors 


Prefabricated 
house units 
and house- 
hold = appli- 
ances, jigs, 
press tools, 
and gauges 


-| Prams and 


toys 
Motor vehicles 


Internal com - 
bustion 
engines, 
transmissions 
gear - boxes, 
and other ac- 
cessories for 
transport and 
industrial ser- 
vices, also for 
other general 
mechanical 
engineering 
work 

Colliery equip- 
ment, mecha- 
nical loading 
equipment, 
and _refrige - 
rators 

Reclamation of 
Rubber 

Precision tools 


Fabricated sec- 
tions for the 
housing pro- 
gramme, fer- 
rous and non- 
ferrous sheet 
metal fittings 

Textile machi- 
nery 











““MULBERRY”’ Harsours.—The concrete caissons 





which formed breakwaters for the prefabricated 
“Mulberry ” harbours off the Normandy coast have 
now been returned to Southampton and are being 





dismantled. 


American Engineering News 


Houses Moved 260 Miles 


Moving tall and heavy buildings to 
new sites is a spectacular task rather frequently 
handled by American engineers, but a variant 
of this problem is the removing of a hundred 
two-storey residences a distance of 260 miles. 
These were timber structures, built to accom- 
modate workers at an ordnance plant and 
intended to remain permanently, but with 
changes in the manpower problem these workers 
were badly needed at industrial plants near 
Detroit. Owing to shortage of building mate- 
rials and labour it was advisable to utilise the 
existing structures rather than to build new 
ones. The only parts not moved were the 
foundation posts—on concrete footings—and 
the chimneys, which were built of cinder- 
concrete blocks. Roofs and upper storeys were 
cut into panels, while the lower storeys were cut 
crosswise into box sections, all handled by lorry 
cranes. Separate parts or sections were match- 
marked for re-erection. Transportation was by 
special motor trucks or lorries, the parts being 
covered by tarpaulins as protection from rain. 
Complete inventory was made of each lorry 
load, and was checked on arrival at the new site, 
thus minimising losses during transportation. 
The trips averaged ten hours. For this service 
the contractors operated nearly a hundred 
vehicles or units, including semi-trailers, flat 
trailers 60ft. long for roof and panel sections, 
and low drop-bed trailers 55ft. long for first- 
storey sections, so as safely to pass under 
railway bridges. Each of the larger houses, 
26ft. wide and 140ft. long, made sixteen loads 
of box sections, four loads of roof sections, and 
three loads of second-storey panels. Highway 
regulations permitted loads to a maximum 
width of 12ft., but such wide loads could be 
moved only during the daytime. At the new 
site, crawler cranes unloaded and placed the 
sections on foundations already provided. Each 
house was painted inside and outside when 
completed. 


American Helium Gas Plants 


One of many spectacular develop- 
ments due to war activities and demands was 
the construction by the United States Govern- 
ment of five plants for the production of helium 
gas, which together have a capacity twenty- 
five times as great as that of the one experi- 
mental pre-war plant. There was a sudden 
increase in the demands for this gas when the 
United States Navy Department decided to 
expand its ‘‘ blimp” patrol over the Atlantic 
to detect German submarines, and also used 
helium gas balloons for meteorological observa- 
tions. The first plant was at once enlarged and 
work begun on the four new plants. The gas is 
now used extensively in the welding of mag- 
nesium and aluminium and in hospital work. 
Natural gas delivered by pipe lines is com- 
pressed to about 600 lb. per square inch, which 
reduces to 70 Ib. after extraction of the helium, 
necessitating recompression to pipe line pressure 
of 260 lb. for return of the cleaned natural gas. 
These compressors are direct connected gas 
engine machines, in which the power and com- 
pression cylinders work on a single crankshaft. 
Similar compressors compress the helium gas to 
the high pressure required for the purification 
process, while others compress nitrogen for 
refrigeration. At first the removal of water 
vapour and carbon dioxide was effected by 
scrubbing the gas with a caustic soda solution. 
but different improved methods were devised 
for dehydration processes. Three of the new 
plants are located on pipe lines that carry 
natural gas to market regardless of whether the 
helium is or is not removed. Extreme lightness 
of the gas is one of its great properties, the 
lifting power being almost equal to that of 
hydrogen. It has high conductivity for heat 
and electricity, is too inert to form an inflam- 
mable or explosive mixture, and is only slightly 
soluble in water. For transportation the helium 
gas is shipped in railway tank wagons of special 
design, in cylinders, like those for other com- 
pressed gases, or in specially designed containers 
of different forms. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Imports During the War 


Statistics regarding imports into the 
United Kingdon during the war years have now been 
published by the Board of Trade in ‘‘ Accounts 
Relating to the Import Trade and the Re-Export 
Trade of the United Kingdom for 1938-44.”” These 
statistics relate to the quantities and values of the 
principal commodities imported, and whilst no 
eountry detail is shown for the individual com- 
modities, all the principal countries of consignment 
are shown for each commodity group. A re-export 
account is also included, which gives quantities and 
values of the principal commodities re-exported. 
The figures indicate that there have been marked 
changes in the character of our non-munition 
imports during the war with a view to economising 
to the greatest possible extent in shipping tonnage. 
Surveying retained imports in 1943 and 1944, the 
accounts explain that imports of iron ore were 
higher last year than in 1942 or 1943, but, even so, 
they represented a fall of over 3 million tons (58 
per cent.) from the 1938 figure, the greater reduc- 
tion in the volume figure (70 per cent.) being caused 
by the imports of scrap in 1938. The volume of 
imports of non-ferrous ores in 1942 and 1943 was 
reduced to four-fifths of 1938, and in 1944 to under 
three-fifths, the remainder of the expanding 


requirements for war purposes being met by home 


scrap and imports of semi-finished manufactures. 
Timber imports were lowest in 1942, when they were 
cut by four-fifths, but they rose in 1943 and 1944 
to about 30 per cent. of the 1938 figure. Retained 
imports of oil seeds and oils have been four-fifths 
of those in 1938, or rather more during each of the 
past three years. Imports of rubber shrank 
suddenly after the loss of British Malaya, .but 
by last year had risen nearly up to the 1938 level 
as a result of increased imports of synthetic rubber. 
Imports of iron and steel, after being more than 
double the 1938 volume in each year from 1940 
to 1943, fell last year to half the 1943 figure. Non- 
ferrous metals, largely aluminium for aircraft and 
copper for munitions, were one-sixth less last year 
than in 1943. Retained imports of non-military 


vehicles were abnormally large in 1943, when they; 


included special consignments of locomotives for 
use on European railways ; imports last year were 
essentially rubber tyres and tubes for road vehicles, 
these being excluded from the definition of ‘‘ muni- 
tions.” There was a rise in retained imports of 
machinery in 1944 caused largely by operational 
consignments of cranes and excavating machinery, 
though this was partly offset by a reduction in 
imports of machine tools, for munition factories 
had by then been substantially re-tooled and 
increasing quantities of British machine tools were 
becoming available. There was a corresponding 
reduction in the volume of retained imports of 
engineers’ tools, and the index for the cutlery and 
hardware group fell from almost nine-tenths of the 
‘1938 figure in 1943 to only three-fifths last year. 
Electrical goods rose last year to more than treble 
those in 1938 or 1943, as a result of heavy imports 
of wireless appratus for operational purposes. 
Retained imports of refined petroleum, which in 
1942 were little more than in 1938, more than 
doubled by 1944, and then represented two-fifths 
of our imports of manufactures. The accounts are 
obtainable at H.M. Stationery Office, price 2s. 


Scotland and the North 


More active conditions continue to develop 
in the Scottish iron and steel trades. Orders are 
increasing, and many inquiries are now coming 
forward which emphasise the big demand for iron 
and steel in the post-war period. Home civilian 
requirements will undoubtedly be on a considerable 
scale, and there is also, of course, an expanding 
overseas demand. Export business has been pro- 
gressing during the last few weeks, although the 
aggregate tonnage so far released for shipment 
abroad is rather limited. There are hopes, however, 
that the conclusion of the war against Japan will 
lead to early improvement of this situation. Fuel 
supplies are still causing a good deal of concern in 
the steelworks, but the increasing activity at the 
shipyards is now being reflected, and since the 
holidays the demand for plates and other ship- 
building material has become more pronounced. 
Export orders for plates have also expanded, and 
locomotive and wagon builders and power plant 
constructors provide a fair amount of regular busi- 
ness. It is not possible to see much improvement 
in the demand for heavy steel joists, but mills 
engaged in the production of rails, steel tyres, and 
colliery equipment have a great deal of work in 





Export quotations are f.o.b. steamer 


hand. New business is not coming forward at all 
quickly to the re-rolling departments. Orders for 
small bars and sections are scarce, and for most 
re-rolled products early delivery can at present be 
promised. There is every likelihood of improve- 
ment as soon as export business for small bars and 
light sections is sanctioned. The sheet mills are 
still working at great pressure on numerous con- 
tracts for light gauge sheets. ‘The demand con- 
tinues to be strong, and delivery dates are still 
lengthening. In fact, orders now being received are 
unlikely to be completed until the beginning of 
next year. Orders for galvanised sheets are accumu- 
lating, but with the present shortage of labour in the 
galvanising departments it is difficult to see how 
outputs can be increased. West of Scotland tube 
makers are actively employed. Business in the 
Lancashire iron and steel industry has been affected 
to some extent by holidays, but conditions generally 
are fairly favourable. Pig iron deliveries are 
moderate, and are about equal to the present 
demands of the foundries. The general foundries 
are fairly well employed, and textile machinery 
foundries are beginning to make some progress in 
the change over to their normal activity. New 
business in finished iron has not been outstanding 
during the past few weeks, but deliveries of best and 
Crown quality bars have been maintained on a 
fairly good scale. In the steel trade there is now less 
business in aircraft steels, and there is not very 
much demand for small-diameter mild steel bars. 
Most descriptions of steel semis are in active request. 
Plate mills are receiving better bookings for medium 
and heavy plates, and producers of sheets are well 
provided with work. Steelworks on the North- 
West Coast continue to be busy with a brisk demand 
for rails, billets, bars, and other materials. 


North-East Coast and Yorkshire 


The North-East Coast iron and _ steel 
industry has shown no special features during the 
past week or two, and holiday weeks at producers’ 
and consumers’ works have naturally influenced 
trading to a certain extent. Generally, however, 
progress is being made, and iron and steel pro- 
ducers have orders in hand which will ensure a good 
rate of employment for some time. Inquiries point- 
ing to a growing volume of export trade continue 
to be made, and there are hopes that before long 
it may be possible to allocate bigger tonnages to 
meet the growing overseas demand. The recent 
turn of events in the Far East will, no doubt, help 
in this direction. Pig iron supplies are barely 
adequate to present needs, and bigger quantities of 
most grades could undoubtedly be absorbed, if it 
was possible to increase outputs. Light castings 
foundries especially are very busy, and make con- 
siderable calls on the supplies of high-phosphorus 
pig iron reaching the North-East Coast from other 
producing areas. The output of hematite is improv- 
ing, and provides for all current essential require- 
ments. Recent increases in supplies of foreign ore 
have been of assistance in the production of hema- 
tite and low-phosphorus irons. Fairly active con- 
ditions prevail in the steelworks. A short time ago 
there was a scarcity of shipbuilding specifications, 
but the number. coming forward is now on the 
increase, and orders for plates are steadily expand- 
ing. Heavy steel joists and sections remain in 
rather limited demand, but mills turning out small 
bars and sections have a fair amount of business in 
hand. The sheet mills are full up with work on 
account of the continuing demand for light gauge 
black and galvanised sheets, and it is now not at 
all easy to place orders, except for delivery at the 
beginning of next year. The pressure for supplies 
of steel semis is consequently very strong. Big 
tonnages of sheet bars are passing rapidly into con- 
sumption, and billet supplies also are at present 
causing some concern. British producers of semi- 
finished steel are doing their utmost to keep up 
adequate supplies, and users are showing a readiness 
to take up various grades of defective material to 
help out deliveries of primes. Business in special 
alloy steels is not very brisk. Holiday stoppages 
have continued to influence trading in the York- 
shire iron and steel industry. Business conditions 
cannot be said to have altered materially in recent 
weeks, and steel producers have a fair amount of 
work in hand. Both basic and acid carbon steel 
are in good demand, and supplies of raw materials 
to these departments of the industry are well main- 
tained. The cheaper grades of alloy steel still find a 
regular demand, and interest“in the more expensive 
descriptions is reviving. Export business is making 
progress, but many firms are handicapped by 
shortage of labour. 


jand medium-phosphorus pig 
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The Midlands and South Wales 


Work in the Midlands iron and steel 
trades has been generally resumed following the 
annual holidays, and some departments are pro- 
vided with sufficient orders to ensure active con- 
ditions in the coming months. The transition to 
production of a civilian nature is progressing, and 
will undoubtedly impart increasing activity to the 
iron and steel industry as it proceeds. Shortage of 
labour continues to restrict output to some extent, 
particularly in the light castings foundries, which 
are becoming busier as the demand for buiders’ and 
other domestic castings grows. It is realised that 
this demand will continue as building schemes go 
forward, and will call for bigger supplies of high- 
phosphorus pig iron. At present pig iron needs of 
the light castings foundries are being met without 
there being any surplus for stocking purposes. 
The general engineering and jobbing foundries are 
fairly well employed, and the current output of low 
irons is proving 
sufficient to their needs. The hematite supply 
position has lately shown improvement. Moder#tte 
activity may be noted in the finished iron trade. 
Good tonnages of best bars are being taken up, and 
producers of bars of Nos. 3 and 4 grade have a fair 
amount of work in hand. Improved conditions are 
now becoming evident in the steelworks. Business 
in plates is showing more activity, although it 
cannot be said that the heavy mills are by any means 
fully employed. Re-rolling mills also could take on 
more orders for small bars, strip and light sections. 
Supplies of billets are fairly well maintained, but 
re-rollers show some anxiety to obtain increased 
deliveries in order to build up their depleted stocks. 
There is also, of course, a big demand for sheet 
bars to enable the sheet makers to keep up their 
high rate of production. Contracts for light-gauge 
sheets are now of such dimensions that the sheet 
mills will be kept very busy for the remainder of 
this year. Business in steel colliery requisites is 
active, but special steels are rather a dull feature 
of the market. Apart from holiday influences, there 
is little change in the South Wales steel industry. 
The demand for semis remains very strong, and 


| producers of soft and other steel billets are working 


at considerable pressure. Steel sheet and tinplate 
bars are also in great request, consumers quickly 
taking up all available tonnages. In the finished 
steel trade, business in heavy plates continues to 
improve, and there is a good demand for light 
plates and sections. Heavy structural steel, how- 
ever, is not in much request. The sheet mills have 
considerable orders in hand for light gauge black 
sheets, and find it difficult to add to their present 
commitments. Business in the tinplate market 
remains restricted, as makers have little to offer 
for the present period. The export market remains 
quiet. It may be noted that a private company 
has been formed with the title Tinplate Scheme, 
Ltd., for operating the scheme for reducing redund- 
ancy in the Welsh tinplate industry. 


Tron and Steel Scrap 


Business in the iron and steel scrap 
markets has shown some fluctuation in recent weeks 
on account of holiday stoppages. Generally, how- 
ever, the demand remains strong, especially for 
heavy, good quality material. . Lighter, inferior 
grades of iron and steel scrap are, in most districts, 
a quiet feature of the market, and to es are 
accumulating. Big quantities of heavy mild steel 
scrap are passing regularly into consumption, and 
there is an insistent demand for additional tonnages 
of this description in furnace sizes. Bundled 
steel scrap and hydraulically compressed steel 
shearings are disposed of without difficulty, and 
business in the heavy and chipped categories of 
mild steel turnings is also active. The basic uteel 
furnaces take up good tonnages of mixed wrought 
iron and steel scrap. Heavy mixed wrought svrap 
of good quality is chiefly in request, and supplies 
in some places are rather restricted. The de 
for compressed basic bundles is again strengthening 
and the presses are well employed. There is little 
fresh to report concerning the cast iron scrap 
position. Heavy cast iron in large pieces and 
furnace sizes is quickly taken up. The quantities of 
light cast iron scrap available are very limited, and 
there is consequently little business being trans- 
acted in this description at present. Foundries in 
many districts are anxious to acquire good-quality 
east iron machinery scrap in cupola sizes, ard 
supplies of this grade are by no means plentiful. 
In the Midlands and also in Lancashire, there is a 
regular demand for wrought iron scrap, and heavy 
material of this nature is not easily obtainable. 
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Notes and 


Rail and Road 


L.P.T.B. TusE BREAKDOWN.—A breakdown on 
the London tube service occurred on Saturday 
evening, August llth, on account of a failure in 
power supply from the Brimsdown station of the 
North Metropolitan Electric Supply Company. No 
trains could be run on the Piccadilly line between 
Finsbury Park and Cockfosters, and none on the 
Northern line between Archway Road and Mill Hill 
and Barnet. 


New G.W.R. PassENGER CoAacHES.—The Great 
Western Railway has announced that post-war 
passenger coaches now under construction at 
Swindon will contain many improvements for the 
comfort of passengers. Fluorescent tubes, never 
hitherto used in railway coaches, will take the place 
of the usual electric bulbs and will give an even 
daylight effect, without glare or shadow, over a 
whole compartment. The new coaches, which will 
be steel panelled, will be larger than the present 
ones, giving greater width in the vestibules and 
compartments, and will be finished with Empire 
veneers and specially woven materials for internal 
furnishing. The vehicles will be turned out at the 
rate of one per week. 


SouTHERN Pactric ‘‘ DayLicut’”’ SERVICE.—At 
the beginning of the war the ‘‘ Daylight ”’ stream- 
line service of the Southern Pacific Railroad was 
running twice daily in each direction between Los 
Angeles and San Francisco, but when the United 
States became involved in hostilities, the ‘‘ After- 
noon Daylight’? was withdrawn to leave this 
important coastal route clearer for the movement 
of war traffic. As a result, the ‘“* Morning Day- 
light ’” has been increased to a daily formation of 
twenty-two vehicles, notwithstanding which the 
only addition to the pre-war schedule of 9} hours 
for the 470 miles has been 15 minutes. The ‘“ Day- 
light ” is hauled by the powerful semi-streamline 
4-8-4 steam locomotives. sixty of which are now 
in service. 


CENTRAL Rattway oF Brazit.—In 1935, the 
Central Railway of Brazil placed a contract with 
Metropolitan-Vickers Electrical Company, Ltd., 
Manchester, for the supply and installation of the 
first stage of the electrification of that system. This 
included the supply of sixty three-coach electric 
trains, two sub-stations, transmission and overhead 
line gear, supervisory control, electric signalling, 
and track-circuiting installation, and complete 
workshops, car sheds, &c. The whole of this work 
was completed before the war, but the continuation 
of the programme had to be postponed on the 
outbreak of hostilities. More normal conditions are 
now within sight, and this programme is being 
resumed. An extension to this first stage has now 
been placed with Metropolitan-Vickers Company 
for an additional thirty three-coach trains, exten- 
sions to two sub-stations, and considerable spares. 
The three-coach trains, as before, comprise a motor 
coach with a driving trailer coach at each end. 
The motor coaches will be equipped with four 
175 H.P., 1500/3000-volt motors. The coaches are 
of all-steel construction and are of non-compart- 
ment type. The three coaches are connected 
together as a unit and can be operated in a train of 
two or more of these units. 


Air and Water 


Tue “‘ SEAFIRE ’” XV.—Details of the ‘‘ Seafire ”’ 
XV, the fastest naval intercepter fighter built in 
Britain, have now been released by the Admiralty. 
The speed of the ‘ Seafire”? XV is in the neigh- 
bourhood of 400 m.p.h. Its 1890 H.P. Rolls-Royce 
‘“* Griffon ’” VI engines give an increase of 300 H.P., 
a higher ceiling, and a greater rate of climb than in 
any other British-built naval fighter. Other details 
are :—Span, 36ft. 10in.; length, 31ft. 10in.; wing 
area, 242 square feet; weight, about 8000 lb.; 
ceiling, over 35,000ft.; armament, two 20 mm. 
eannon and four 0-303 machine guns; bomb load, 
one 500 lb. bomb. It is fitted for rocket-assisted 
take-off. 


CanapDa’s WatER PowEeR.—Comparing the water 
power development in the Dominion of Canada with 
a corresponding development of fuel power under 
comparable conditions, it is indicated that each 
installed hydraulic horsepower, if operated con- 
tinuously throughout the year, would be the equi- 
valent of about 4066 tons of coal and Canada’s 
present hydraulic installation of 10,283,763 H.P. 
would be equivalent to the annual use of about 
42 million tons of coal. However, each installed 
hydraulic horsepower does not operate continu- 
ously, due to variations in river flow and power 


Memoranda 


demand. Taking account of the hydro-electric 
energy actually consumed in Canada in 1944, 
differentiating between electricity used for heating 
and that used for general pqwer purposes, and 
making an estimate of the power output of hydro- 
plants not generating electricity, an actual coal 
equivalent of approximately 25} million tons is 
indicated, according to figures compiled by the 
Dominion Bureau of Statistics. 


SweEpiIsH-BuiI_t Snips ror Norway.—The first 
of twenty-six vessels built at Swedish shipyards 
during the war on Norwegian account has now been 
handed over to her owners. She is the motor cargo 
ship ‘“‘Vingnes,” of 9370 tons deadweight, and was 
built at the Gétaverken shipyard. The vessel, 
which is of the modern shelter-deck type has an 
overall length of 418ft., a moulded breadth of 
56ft. 6in., and a moulded depth to shelter-deck of 
38ft. She is propelled by an eight-cylinder, four- 
stroke, single-acting oil engine, developing 5100 
1.H.P. at 110 r.p.m., and estimated to give the 
ship a loaded speed of 13? knots. The motor tanker 
“Montana,” of 15,300 tons deadweight, completed 
her trials during July. She has been built at the 
the same shipyard, and has an overall length of 
515ft. 2in., a moulded breadth of 64ft., and moulded 
depth to shelter-deck of 38ft. 2in. The propelling 
machinery consists of a five-cylinder, two-stroke, 
double-acting oil engine, developing 7000 I.H.P. 
at 110 r.p.m. The speed will be 14 knots with full 
cargo. The tonnage built in Swedish yards to 
the order of Norwegian shipowners amounts to 
about 300,000 tons deadweight. New big orders 
have already been placed in Sweden, and before the 
end of 1948 Swedish shipbuilders are to deliver 
another seventy-nine vessels to the Norwegians, 
totalling 700,000 tons deadweight. The grand total 
will thus be over 1,000,000 tons. A large propor- 
tion of the ships ordered are tankers. 


Miscellanea 


THe Avro * Tupor” I.—In our issue of July 
20th, we published a footnote on page 57 in which 
the Avro ‘‘ Tudor” I was stated to be a British 
aircraft comparable with the American “ D C-3.” 
Our attention has been called to the fact that, 
although the passenger-carrying capacity of the 
two machines is similar, they are not comparable, 
in so far that the ‘““DC-3” aircraft has a gross 
weight of about 26,000 Ib. and is intended for short 
hauls, whereas the “‘ Tudor ”’ I has a gross weight 
of 76,000 Ib., and is designed for transatlantic flying.’ 


LEaD.—The Ministry of Supply has announced 
that application to the Non-Ferrous Metals Control 
for licences to acquire lead for United Kingdom con- 
sumption are now considered by the Control with- 
out restrictions in respect of the type of article to 
be manufactured. The statutory provisions regard- 
ing the acquisition and disposal of lead are still in 
force, but it is no longer necessary to submit 
schedules of Service or home civil orders with appli- 
cations for licences for lead. Instead, each 
application must be accompanied by a signed 
statement, as follows:—‘‘ We certify that the 
quantity requested on the accompanying applica- 
tion is needed to cover orders for our products, 
and that in the case of applications for virgin metal 
full allowance has been made for our expected intake 
of scrap.” Certain restrictions on the release of 
lead for export remain in operation, and schedules 
of export orders must continue to be submitted. 
Lead will, however, be released in future for the 
production of some additional classes of manu- 
factured goods for export to all countries. Details 
are being communicated by the Board of Trade to 
the bodies concerned. All applications should con- 
tinue to be submitted to the Non-Ferrous Metals 
Control, Grand Hotel, Rugby. 


Boarp FoR MINING EXAMINATIONS.—The written 
parts of the examination for first and second-class 
certificates of competency as managers and under- 
managers of mines will be held on November 21st 
and 22nd, 1945, at six centres, viz., Glasgow, 
Newcastle-upon-Tyne, Doncaster, Wigan, Cardiff, 
and Stoke-on-Trent. The oral parts of the examina- 
tions, to be attended only by those candidates who 
qualify in the written tests, will be held at the same 
centres on January 23rd, 1946. The written part 
of the examination for certificates of qualification 
as surveyors of mines will be held at the same centres 
on November 22nd, 1945, and the oral and prac- 
tical examination, to be attended only by those 
candidates who qualify in the written test, in 
January, 1946. Intending candidates should apply 








after August 28th for the necessary forms, stating 
whether they have previously attended any of the 


Board’s examinations. The completed applications 
should be returned to the secretary as soon as 
possible, and must in any case be received not later 
than September 27th, 1945. Letters should be 
addressed to the secretary, Board for Mining 
Examinations, Ministry of Fuel and Power, 7, 
Millbank, London, 8.W.1. 


MINISTRIES OF SUPPLY AND AIRCRAFT PRopUC- 
tTIon.—Mr. John Wilmot has been appointed the 
Minister of Supply and of Aircraft Production. He 
will have two Parliamentary Secretaries. Mr. 
William Leonard, who will act as Parliamentary 
Secretary to the Ministry of Supply, and Mr. 
Arthur Woodburn, who will act as Parliamentary 
Secretary to the Ministry of Aircraft Production. 
It is intended, as soon as the necessary dispositions 
can be made, that the two Ministries should be 
amalgamated into one Ministry. For the time 
being, however, the two Departments will operate 
separately under Mr. Wilmot. 


Personal and Business 


Mr. Harry Hunter has been appointed an 
additional director of Richardsons, Westgarth and 
Co., Ltd. 


Mr. E. R. Cartwricut has been appointed a 
director of the Whessoe Foundry and Engineering 
Company, Ltd. 

Ozatip Company, Ltd., states that its head office 
address is now 62, London Wall, E.C.2 (telephone 
Monarch 9321). 


Dr.-Inc. E. ZuREK has been appointed chief 
technical and consulting engineer of John Yuille 
(Metal Wool), Ltd., Glasgow. 


THE MINISTER OF WAR TRANSPORT has appointed 
Mr. W. E. Macve as Regional Transport Commis- 
sioner, North-Western Region. 


TayLor, TAytor AnD Hosson, Ltd., inform us 
that on and after August 27th their London office 
and showrooms will be transferred to 150, Holborn, 
E.C.1. 

THE British SHIPBUILDING RESEARCH ASSOCIA- 
TION, 5, Chesterfield Gardens, Curzon Street, W.1, 
announces that its telephone number is now 
Grosvenor 8891. 

Mr. J. E. C. Batney, of Baird and Tatlock 
(London), Ltd., has been elected President of the 
Scientific Instrument Manufacturers’ Association 
of Great Britain. 

Ligut.-COLONEL Parr-Duptey, A.M.I.E.E., has 
been appointed manager of the London office of 
the Brush Electrical Engineering Company, Ltd., 
and its subsidiaries. 


Dr. H. J. Goueu, C.B., F.R.S., has accepted an 
invitation to join Lever Brothers and Unilever, 
Ltd., as engineer-in-chief, and will shortly take up 
his duties at Unilever House, Blackfriars, E.C.4. 


THE Socrety or Motor MANUFACTURERS AND 
TRADERS, Ltd., has changed its address to 148, 
Piccadilly, W.1 (telephone, Grosvenor 4040; tele- 
graphic address, ‘‘ Movendum, Audley, London.’’) 


Mr. R. Cook, M.Sc. (Eng.), Dunelm, has been 
appointed marine engineer to the British Ship- 
building Research Association. Until recently Mr. 
Cook was Deputy Assistant Director, D.S.R., 
Ministry of Supply. 

Mr. T. G. Ropcer has resigned his position as 
sales manager of the United Strip and Bar Mills 
(branch of the United Steel Companies, Ltd.) to 
take up an appointment as commercial manager of 
the New Jarrow Steel Company, Ltd. 


HapFiEtps, Ltd., of Sheffield, announce the 
forthcoming retirement, at the age of eighty-five, of 
Mr. George Foster, after more than sixty years’ 
service with the company. For many years Mr. 
Foster represented Hadfields throughout Lanca- 
shire and Yorkshire, but has latterly confined his 
activities to South Yorkshire Collieries and to 
certain railway centres. Mr. Foster’s duties will be 
taken over on September Ist by Mr. E. W. Sizer. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetings is to be held should be clearly stated. 


Institute of Marine Engineers 
Tuesday, Sept. 11th—85, The Minories, E.C.3. ‘The 
Operation of Water-tube Boilers at Sea,” Major W. 
Gregson, 5.30 p.m. 
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Coal Output 


Sratistics for Britain’s coal industry, issued 
by the Ministry of Fuel’and Power at the end 
of Tast week, show that during the second 
quarter of this year there was another drop in 
coal output compared with the first quarter of 
1945 and with the second quarter of 1944. The 
output of 43,687,400 tons of coal for an average 
of 715,400. wage earners on colliery books 
represented a decrease of 1-8 million tons in the 
output of mined coal compared with the pre- 
ceding quarter. Tonnage lost from causes other 
than absenteeism increased by the same 
amount, and included most of the VE holidays 
as well as part of the Easter and the whole of 
the Whitsun holidays. If compared with the 
second quarter of 1944, the output figures show 
a drop in mined coal of 2-4 million tons and an 
increase of one million tons in tonnage lost. 
The output of open-cast' coal in the second 
quarter of 1945, was also slightly lower than in 
the same period of 1944. The average number 
of wage earners on colliery books, 715,400, was 
5400 higher than a year ago, but was 1300 less 
than in the first quarter of 1945. The output 
per wage earner in the quarter averaged 61-1, 
compared with 63-5 for the first quarter of this 
year, and 64-9 in the second quarter of 1944. 
Manpower has been declining during the past 
quarter, there being 717,400 wage earners on 
March 24th and 712,200 on June 23rd. In the 
second quarter of this year absenteeism was 
15-1 per cent., compared with 12-7 per cent. in 
the corresponding quarter of last year, but it 
was lower than in the first quarter of 1945, when 
the figure of absenteeism was 16-1 per cent. 


Unemployment Returns 


QUARTERLY unemployment returns issued 
by the Ministry of Labour and National Service 
on Tuesday, August 21st, show that the number 
of men and boys registered at employment 
exchanges in Great Britain as wholly unem- 
ployed at July 16th, 1945 (exclusive of 19,507 
men who had been classified as unsuitable for 
ordinary industrial.employment), was 71,806. 
Those registered as on short time or otherwise 
temporarily suspended from work on the 
understanding that they were shortly to return 
to their former employment numbered 389, and 
those registered as unemployed casual workers 
(being persons who normally seek their liveli- 
hood, by jobs of short duration) numbered 728. 
As compared with April 16th, the numbers 
wholly unemployed showed an increase of 
10,598 ; those temporarily suspended from 
work showed a decrease of 49, and unemployed 
casual workers showed a decrease of 24. The 
corresponding figures for women and girls at 
July 16th, 1945, were 40,019 wholly unem- 
ployed, (exclusive of those, numbering 448, who 
had been classified as unsuitable for normal full- 
time employment), 509 temporarily stopped, 
and, 17 unemployed casual workers. As com- 
pared, with April 16th, the numbers wholly 
unemployed showed an increase of 12,258; 
those temporarily stopped showed an increase 
of 251, and unemployed ‘casual workers showed 
a decrease of 45. 


The Future of Whaling 


Tue Whaler Section of the Chamber of 
Shipping of the United Kingdom has drawn up 
and submitted to the Ministry of Food, the 
Ministry of Agriculture, and the Ministry of 
War Transport a report on post-war policy. 
The importance of whaling as a major source of 
food lies, it is pointed out, in the fact that the 
stock of whales has increased considerably in 
the years since 1939-40, during which practically 
no whaling operations have been carried, out. 
The world production of ‘whale oil in the six 
years to 1939-40 averaged 480,000 tons per 
annum, more than 90 per cent, of which was 
obtained in the Antarctic from an average of 
thirty-three whaling expeditions. The report 
suggests that the world requires a smaller 
number of floating factories than the, pre-war 





number, and that about twenty would be suffi- 
cient, and that of these, nine should take their 
place in a British Mercantile Marine of adequate 
strength. All British floating factories have been 
lost, For nine floating factories it is suggested 
that about seventy-two modern whale catchers 
and nine old catchers would be sufficient. Seven 
British land stations may be expected to con- 
tinue or to recommence operations at least- for 
the first three post-war seasons, South Georgia, 
South Africa, Labrador, British Columbia 
(two), Newfoundland, and Australia. For these 
about three modern whale catchers and twenty- 
six older catchers should be sufficient. In addi- 
tion, two modern British catchers may be 
required for operation from a Norwegian-owned 
station in South Georgia. The number of whale 
catchers suggested for the British Mercantile 
Marine is thus 112, seventy-seven built not 
earlier than 1935, and thirty-five older vessels. 
At the outbreak of war nine enemy-owned 
floating factories over 10,000 gross tons, were 
in service. It is suggested that all surviving 
enemy factories be transferred to British and 
Norwegian ownership. Several new floating 
factories are already under construction in 
the United Kingdom shipyards for British and 
Norwegian owners. The Whaler Section of the 
Chamber accepts the view of the Government 
that it would do more harm than good to with- 
draw from the International Regulations, and 
that every effort should be made to obtain 
the necessary amendments to the present 
Regulations. 


Oil Engine Production 


Ir was announced by the Ministry of Supply, 
on Tuesday, August 21st, that a certain degree 
of relaxation of the control of the internal com- 
bustion engine producing industry has now 
become possible. In general, makers are now 
free to accept and execute all ordeys—including 
civilian orders for home and export—without 
prior reference to the Ministry of Supply, as has 
been necessary in the past. It is still necessary 
to agree the makers’ aggregate programmes to 
ensure the proper allocation of supplies of raw 
material and to make certain that the arrange- 
ments are in accordance with the availability 
of manufacturing facilities and labour. The 
only exceptions are where capacity to produce 
some few types of internal combustion engines 
and spares for the Fighting Services is hardly 
sufficient to meet the prevailing demand. These 
exceptions are necessary in order to ensure that 
the Armed, Forces and Government Services are 
still able to get the engines that they need. 


An Atomic Energy Committee 


SPEAKING in the House of Commons, on 
Tuesday, August 21st, Mr. Attlee, the Prime 
Minister, announced that His Majesty’s Govern- 
ment had decided, to appoint an Advisory Com- 
mittee under the chairmanship of Sir John 
Anderson, to assist it in dealing with the many 
far-reaching questions raised by the atomic 
energy discovery. The members of the Com- 
mittee were as  follows:—Sir Alexander 
Cadogan, Permanent Under-Secretary of State, 
Foreign Office ; Field Marshal Sir Alan Brooke, 
Chief of the Imperial Staff; Sir Alan Barlow, 
Second Secretary, Treasury; Sir Edward 
Appleton, Secretary, Department of Scientific 
and Industrial Research; Sir Henry Dale, 
President of the Royal Society ; Professor 
P. M. S. Blackett ; Sir James Chadwick ; and 
Sir George Thomson. The Committee will deal 
with all questions as regards the international 
treatment of the new discovery, and its further 
development in this country, whether for indus- 
trial or military purposes. Mr. Attlee went on 
to say that the many questions involved in the 
future of atomic energy, including that of its 
international handling and its possible develop- 
ment for industrial purposes, were, of course, 
already engaging the attention of the Govern- 
ment ; hence the formation of the Committee. 
He recalled his earlier statement of August 





13th, in which he declared that it was the 
intention of the Government to devote all its 
efforts to making the new discovery serve the 
purpose of world peace, and, to co-operate with 
others to that end. In reply to Mr, Churchill’s 
question, Mr. Attlee added that policy had, of 
course, to be decided by the Government, and 
that the Committee would advise it both with 
regard to the scientific progress and the-general 
background of the whole subject. 


Durham and Lincoln Power Stations 


REcENT developments have taken place with 
regard to the proposed new power stations at 
Durham and Lincoln. which will modify the 
original plans. On Monday, August 20th, Mr. 
Lewis Silkin, the Minister of Town and Country 
Planning, announced that he had been informed 
by the North-Eastern Electric Supply Company 
that, in an endeavour to mitigate the effects of 
the delay which has taken place with regard to 
the proposed construction of a new power 
station at Kepier, near Durham, the company 
has already taken steps to meet the present 
demand for additional electric supply, by. the 
installation of plant elsewhere than at Kepier. 
Colonel 8. E. Monkhouse, the managing director 
of the North-Eastern Electric Supply Company, 
said on Tuesday that the company was erecting 
new plant at its Dunston power station at a cost 
of nearly £2,000,000, but that extension was 
not an alternative to the £3,500,000 Kepier 
Durham scheme. In view of the difficulties 
raised, an alternative to the Kepier site would 
be considered by the directors. At Lincoln, the 
City Council decided at its meeting of August 
9th, by thirteen votes to eleven, to reject the 
alternative scheme submitted by Mr. E. C. 
Farran—see our Journal note of August 3rd— 
and to accept the scheme recommended by the 
Electricity Commissioners, which provides four 
cooling towers and ultimately eight, each 90ft. 
high, at its new power station at St. Swithin’s. 


Private Enterprise and World Trade 


PRIVATE enterprise and its relationship to 
world prosperity were referred to in a speech by 
Mr. Winthrop W. Aldrich, ,President of the 
International Chamber of Commerce, at a 
luncheon of the American Chamber of Com- 
merce in London on Monday, August 20th. 
Mr. Aldrich said that the International Chamber 
of Commerce was convinced that not only was 
the private enterprise system the best means, 
but the only means of establishing world trade 
on a multilateral basis and thereby of achieving 
the greatest volume. That was another way of 
saying that the private enterprise system was 
the best means of bringing about world pros- 
perity and employment, of assuring a higher 
standard of life for all peoples, and of securing 
and maintaining world peace. He felt that in 
order to speed the restoration of multilateral 
trade, a world trade conference should be called 
as soon as possible, and he hoped that conversa- 
tions now taking place between representatives 
of the United Kingdom and the United States 
would lay an effective basis for such a con- 
ference. The removal of trade barriers, Mr. 
Aldrich continued, was a necessary prerequisite 
to the removal of exchange controls and the 
stabilisation of exchange rates, for the longer 
exchange controls were retained, the more they 
became part of the economic fabric of a nation’s 
life and the more difficult was their elimination. 
It was only if trade barriers were removed that 
nations would be assured that debts incurred for 
stabilisation and other purposes could be repaid 
in goods, and the fear that certain currencies 
might become scarce disappear, and it was only 
by the removal of domestic economic controls 
that competitive forces would be given full play 
and national income rise to the level necessary 
to support a large volume of foreign trade. The 
restoration of competitive forces involved 
elimination of those practices which in peace- 
time interfered with the free functioning of the 
price system. 
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The St. 





Etienne-Cantales Dam 





——— the enemy occupation of France 
throughout most of the years 1940-44, 
the construction of a dam and hydro-electric 
plant on the River Cére, a tributary of the 
River Dordogne, which was begun before the 
_ war, has been carried on since the collapse 
of France in 1940, although with inevitable 
interruptions and in the face of many diffi- 
culties. The works, which are now nearing 
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Lamativie and at Laval de Cére below the 
site of the new project. These plants, utilis- 
ing a total gross head of 260 m., had a maxi- 
mum installed capacity of 58,000 kW, and 
an average output of 200 million kilowatt- 
hours. 

The régime of the River Cére is, like that 
of most of the rivers of the French Massif- 








Central, characterised by a period of full flow 














régime of the river flow, the power stations 
of Lamativie. and Laval-de-Cére have a 
variable output, maximum in winter and 
minimum insummer. To correct and balance 
this inequality of output is the primary 
object of the construction of the St. Etienne- 
Cantales dam. 

Site of the Dam. 3 kiloms. downstream 
from Laroquebrou the Cére enters a series 
of wild gorges, in which the river level falls 
260 m. in a course of 21 kiloms. (Figs. 1 and 2). 
It is this part of the river course which has 
been utilised in making the power stations of 
Lamativie and Laval-de-Cére. Above these 
gorges the Cére flows for 15 kiloms. through a 
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Fic. 1—MAP OF CERE VALLEY 


completion, are in some respects very similar, 
though on a smaller scale, to those of the 
Genissiat dam in the Rhéne Valley, which 
we have already described.* The Genissiat 
power plant when installed to its maximum 
capacity, will be of the order of 416,000 kW ; 
that at St. Etienne-Cantales will be no more 
than 75,000 kW. 

The programme of electric power develop- 
ment in France which in 1938 was prepared 
by the industry in collaboration with the 





Ministry of Public Works, placed in a high 
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FIG. 2—PROFILE 


from November to May, occasionally reduced 
for a short period during the winter, and a 
low-stage period extending from June to 
October. The run-off falls on occasional 
days in summer to 0-6 cubic metres per second 
at the gauging station of Laroquebrou, about 
5 kiloms. below the site of the St. Etienne- 
Cantales dam. On the other hand, the winter 
discharge normally exceeds 25 cubic metres 
per second, and floods of the order of 200 
cubic metres per second are fairly frequent. 
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The average flow at Laroquebrou is 24 cubic 
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OF HYDRO-ELECTRIC DEVELOPMENT 


relatively wide and flat granite valley. In 
the lower part of this valley the plain, south 
of the village of St. Etienne-Cantales, narrows 
at the Pradel ridge, where a rocky spur con- 
siderably reduces the valley width and pro- 
vides an excellent site and good foundation 
for a dam closing the wide valley above it. 
The torrential Cére has here scoured the 
alluvial deposit exposing the granite bed 
flanked by high rocky cliffs. 

The geological examination of this site, 
by means of numerous borings, trial pits and 
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FIGs. 3 AND 4—RIBEYRES VIADUCT BEFORE AND AFTER ENCASEMENT OF PIERS 


priority the construction of the St. Etienne- 
Cantales dam, intended to complete the 
hydro-electric development of the Cére valley, 
in which two power plants had already been 
installed (Fig. 1). The use of the waters of 
the Cére for the generation of electric power 
had been undertaken by the Société Hydro- 
Electrique de la Cére, which had already 
constructed the dams and power stations at 
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metres per second, from a catchment area of 
746 square kilometres, equivalent to a run 
off of about 32 litres per square kilometre per 
second. This high discharge value extends 
to the highest part of the catchment basin, 
whose altitude ranges from +450 m. to 
+1850 m., and which lies east and west. On 
it falls the precipitation of the moisture- 
charged west and south-west winds arrested 
and condensed by the mountains of the Cantal 
lying to the eastward. As a result of this 








trenches, proved the presence everywhere of 
a compact, homogeneous, hard granite of 
medium grain. The granite at some points 
shows evidences of intense pressure, crushing, 
and foliation, and there are veins of quartz 
and calcite here and there. These petro- 
logical characteristics are common to all the 
deep-seated granites of the Massif Central, 
and the traces of lamination and crushing 
do not impair in any way the strength and 
compactness of the rock foundation. 
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Impounding Level._—The top-water level of 
the reservoir above the dam is limited by the 
presence of the Aurillac-Figeac Railway, 
which, about 6 kiloms. above the dam, crosses 
the Cére Valley at Ribeyres, at a level of 
55 m. above the normal water level of the 
river by a single-track steel viaduct, 310 m. 
long. Although it was practicable to sub- 
merge the steel piers which support the 


cross section of the valley at the selected 
site. Still later, the great increase of labour 
costs in France cancelled out. the economic 
advantages of this type of construction, and 
this consideration, coupled with the vulnera- 
bility of relatively thin arch work to aerial 
attack, resulted in 1939 in the abandonment 
of the plan. 





viaduct after they had been suitably pro- 
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tected by encasement, it was not possible 
to raise the water level in the reservoir 
beyond the underside of the viaduct girders, 
about +520-27 m. To provide a safe margin 
of 3-27 m., the impounded level of the 
reservoir was fixed at +517 m. The piers of 
the viaduct have been encased in concrete 
(Figs. 3 and 4). The completed work, a 
graceful and esthetically satisfactory struc- 
ture, is shown in one of the photographic 
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FIGS. 5 AND 6—PLAN AND SECTION OF ST. 
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tion and the arch dam, combining in a single 
block or structure the dam, power-house, and 
waste weir. It is of the type introduced 
by Monsieur Coyne, Inspecteur-Général des 
Ponts et Chaussées. Thicker in section 
than a pure arch, it is less massive than the 
true gravity dam, the narrowness of the 
rock gorge permitting full advantage to be 
taken of the natural abutments and of the 
arch effect. 
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views on the opposite page before the filling 
of the reservoir. 

At level +517 m. the capacity of the 
reservoir is about 130 million cubic metres. 
Its length is 15 kiloms. and the water area 
about 650 hectares (1606 acres). 

The Reservoir Dam.—When. the reservoir 
project was first studied in 1931 the inten- 
tion was to construct a gravity dam of 
normal type. Later, reasons of economy 


suggested the alternative of a multiple arch 
structure, a form which was well suited to the 











Batter of downstream face of dam 


Conerete content 


The design finally adopted is a compromise 
between the pure gravity type of construc- 


about 14 m. apart on the upstream face, 
dividing the mass of the dam into a series of 
keyed vertical blocks. The joints were 
injected, after the concrete had cooled, with 
cement grout forced in under pressure. 
Vertical drains are formed in the concrete 
near the upstream face, and these extend 
down to the rock foundation of the dam. 
Inspection galleries are also provided. All 
the concrete work was vibrated. 
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ETIENNE—CANTALES DAM 


Power-House.—The power-house is situated 
along ‘the toe of the dam below the flood 
water gates and spillway. The roof (Fig. 6) 
is of heavily reinforced concrete, 3m. in 
thickness, and is formed to serve both as a 
discharge channel for flood water and to 
protect the power station against aerial 
attack. In the latter respect it is similar to 
the roof in the Genissiat design. In neither 








case, however, would the protection afforded 
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The principal dimensions of the dam struc- 


ture (Figs. 5 and 6) are :— 


Normal T.W.L.... «0.0 5 use ee 617m. 
Level of lowest part of foundation +446 m. 
Maximum height ... ... ... ... 71m. 
Developed length of arch at crest... 270m, 
Radius of upstream face of arch ... 150 m. 
Batter of upstream face ofdam ... 0 (vertical) 


1 in 2 in the sym- 
metrical part, 
with thickening 
in the wings 

140,000 cub. m, 


The vertical joints in the concrete, both 


plain and recessed, are radial and are spaced 
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FIGS. 7 AND 8—SECTIONAL PLANS OF POWER HOUSE 


be adequate to withstand attack by heavy 
bombs such as were used by the R.A.F. in 
some of the attacks on German dams during 
the European War. 

The alternator chamber (Figs. 6 and 7) is 
50 m. long by 14 m. wide and 23 m. in height. 
The space between the generator units and 
the dam face is occupied by various electrical 
apparatus and the switchgear. Provision 
has been made for the installation of three 
units of turbo-electric generators, each of 
25,000 kW. Two groups have been installed ; 
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the third will be added later. Each power 
unit is fed through a circular steel-lined pres- 
sure conduit, 4-15 m. in diameter, con- 
structed in the body of the dam and closed 
at the downstream or turbine end by butterfly 


opposite the sector gates has been designed 
to avoid all cavitation and breaking up 
the stream wave. The curved waterways 
flatten out where they cross the power-house 
and at the ends the discharge is thrown off 











FIG. 9-DAM AND POWER HOUSE FROM DOWNSTREAM DURING FLOOD—1943 


valves and at the upstream inlet by a roller 
penstock gate (Fig. 6). 

Flood Discharge.—The catchment area of 
the Cére above the dam is 692 square kilo- 
meters. The maximum floods that have 
been recorded at the Laroquebrou gauging 
station are as follows :— 


Cubic metres 


per second. 
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The flood discharge provisions in the dam 
are estimated to be capable of evacuating, 
on any raising of the water level in the 
reservoir above +517 m., 1200 cubic metres 
per second, or a discharge equivalent to 
1-75 cubic metres per second per square 
kilometre (1750 litres per second per square 
kilometre=0-25 cubic feet per second per 
acre). In case of necessity this discharge 
can be augmented by passing through the 
turbines 110 cubic metres per second and 
through the discharge culvert another 80 
cubic metres per second. In total the flood 
discharge capacity would amount to about 
1400 cubic metres per second, equivalent to 
2030 litres per second per square kilometre. 

The flood water flows over the sill of the 
dam weir and the roof of the power-house, 
the latter being formed somewhat like a huge 
ski jump take-off platform. The water 
passes through two openings, each about 
11-5 m. wide and 7-7 m. in depth below the 
normal top-water level. These openings are 
closed by two steel hinged sector gates, seen 
in the cross section of the dam (Fig. 6). The 


as a free waterfall falling into a cushioning 
basin below the dam in which the water level 
is maintained at +454 m. The two water- 
ways over the dam are delimited laterally 
by guide walls. 


experienced in passing over its roof flood 
water, over and above the capacity of the 
deviation tunnel to which reference is made 
below, as in the flood of January 15th, 1943. 
The view reproduced in Fig. 9 shows the 
incomplete structure from downstream, with 
flood water flowing over the power-house 
roof. The erection of the turbo-generator 
units was in progress at this period, when the 
dam structure itself was still far from com. 
pletion. 

Scour Culvert and Diversion Tunnel.—4 
circular conduit, 2-5 m. diameter, passes 
through the dam below the eastern end of the 
power-house discharging into the basin 
below the dam (Fig. 8). The discharge 
capacity of this culvert at normal T.\\L, 
is 80 cubic metres per second. At its up. 
stream inlet is a stop gate and at the outlet 
end a valve is installed for control. 

The deviation tunnel for temporary use 
during construction (Fig. 5), driven through 
the rock on the left bank of the river, is 
also available for use if in the future it should 
ever be necessary to draw down the water 
above the dam for a complete examination 
of the upstream face. The tunnel was, when 
no longer required for the diversion and dis- 
charge of the river flow during the building 
of the dam, sealed by constructing a con- 
crete plug about half-way along its length. 
The plug contains a passageway closed by a 
heavy steel diaphragm plate, like a cylinder 
cover, secured by bolts, which, in case of 
need, can be out by firing explosive charges, 
This operation would restore in part the 
discharge capacity of the tunnel. The tunnel 
is 6-25 m. diameter and had a capacity of 
250 cubic metres per second. The whole of 
it is in compact granite. 

Temporary Cofferdams.—The upstream 
cofferdam, seen in the view, Fig. 10, is an 
arch dam in reinforced concrete. Its height 
is 17 m., and it is 3-5 m. thick at the base 
and 1-4 m. thick at the crest, which has a 
length of 117 m. The cofferdam, whose 
primary function was the drying out of the 
dam site below it, was linked with the intake 
to the diversion tunnel, seen on the left of 
Fig. 10, and, furthermore, stored up above 
it 34 million cubic metres of water available 





to serve the power stations at. Lamativie 




















FIG. 10-DAM UNDER CONSTRUCTION AND UPSTREAM COFFERDAM—DECEMBER 
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1943 


The arrangement of the various parts of | and Laval-de-Cére in times of drought, until 
the dam structures in the manner we have|the time when the storage capacity of the 


needed for construction. When the power- 





profile of the waterways across the dam 


described effected some saving in the time| main reservoir becomes available. 


The downstream cofferdam (Fig. 11}, made 


house had been completed, no difficulty waslin 1938, is a simple straight-line concrete 
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= 
yall, lightly reinforced, having a maximum 
height of 15 m. and a leugth of 53 m. 

The Compensation Basin.—2 kiloms. below 
st. Etienne-Cantales, at Nepes, there has 
heen constructed in a contraction of the 


pleted in October, 1944, and this unit is now in 
use. The second unit is expected to be in 
operationin this summer The dam was so 
far advanced by January, 1943, as to 
permit of the storage of water above it, and 





valley a small barrage about 15 m. in height. 
This creates below the main dam a compen- 
sation basin of about 2,300,000 cubic metres 
capacity (Fig. 2). This storage permits, 
without loss of water, of a concentration of 
six hours of the maximum turbine discharge 
at the power dam and facilitates the control 
of the water flowing to the two lower power 
stations in the valley, in accord with their 
load requirements. The Nepes barrage com- 
prises (a2) a central portion, 70 m. long, 
formed by a multiple arch dam of seven bays 
in reinforced concrete, 0:40 m. thick, inclined 
at 45 deg. to the horizontal, the arches being 
capped by a longitudinal beam or sill which 
forms the spillway ; and (5) two earth dams, 
54 m. and 50 m. long respectively, in each 
of which is a thin diaphragm wall of reinforced 
concrete to ensure. water-tightness. The 
earth dams close against two tower structures 
forming terminals at either end of the 
multiple arch dam. Two culverts, each of 
2-3 m. diameter, passing through the barrage 
and closed by butterfly valves, provide for 
the control of the discharge of the stored 
water. 

Roads and Railway.—As we have already 
mentioned, the encasement in concrete of 
the steel piers of the Ribeyres railway viaduct 
was necessary before the filling of the reser- 
voir could be effected. The abutments of the 
viaduct and also the railway embankments 
at five separate points, where the impounded 
water will be in contact, have been protected 
by concrete revetments. Road deviations 
necessitated by the flooding of the valley 
were made, amounting in all to about 
15 kiloms. of highway. 

Progress of the Works.—The preparatory 
and temporary works had been completed 
in 1938. These included the diversion tunnel 
and the upstream and downstream coffer- 
dams. The excavation on the dam site was 
begun in November, 1939, and was prac- 
tically completed during the winter of 
1940-41. The concreting of the dam struc- 
ture and the power-house was started in 
February, 1941, but the works had not been 
completed when D-day came in June, 1944. 
The installation of the first unit of turbo- 
alternators, begun in July, 1942, was com- 





FIG. 11—DOWNSTREAM COFFERDAM—OCTOBER 





1938 


this storage was available thereafter for 
regulating the supply to the two power 





stations lower down the valley. The Nepes 
barrage, begun in April, 1944, is expected 
to be completed in Nov- 
ember next. 


The war mobilisation ht 
in 1939 recalled to the 1 es 
c\\ » 
colours many of the %\\ CONTALES 


technical staff and work- 
men then engaged on 
the works. The disorder 
following June, 1940, 
the enemy occupation 
of the country, and 
transport difficulties, all 
seriously interfered with 


progress. In 1943 con- 
creting had to be sus- 
pended for lack of 
cement, and in 1944 


the supply of steel for 
reinforcement was inter- 
rupted. From May, 
1944, to January, 1945, 
all rail transport ceased, 
and in June, 1944, the 
French Forces of Re- 
sistance took what re- 
mained of road trans- 
port vehicles. The sup- 
ply of labour for the 
works was throughout 
the war years a constant 
difficulty, but towards 


(1) Cement store. 
(2) Quarry. 


veying concrete 
way. 


(3) Concrete mixing plant. 
(4) Electric hoppers and track for con- 


reproduced in Fig. 12 shows the general dis- 
position of the plant employed on the works. 
Cement supplies were brought by lorry from 
Laroquebrou railway station; the quarry, 
opened out on the left bank of the river above 
the dam, was connected with the works by a 
light railway and had a daily output of 150 
tons of crushed aggregates; the concrete- 
mixing plant, also on the left bank, turned 
out daily 50 cubic metres of concrete for the 
dam and 10 cubic metres for the power-house. 
Housing accommodation for the labour force, 
which normally should have been upwards 
of 1000 men, was constructed on the hillside 
between the village of St. Etienne-Cantales 
and the dam site. 

The dam site was spanned by two aerial 
ropeway transporters used for carrying the 
mixed concrete and depositing it in the work. 
The two transport towers on the right bank 
were movable on a track way; one fixed 
tower only was constructed on the left bank, 
and that served both transporters. The fine 
concrete used in the reinforced concrete work 
of the power station was delivered from the 
mixers to the work by a concrete pump, 
through a pipe line of 170 mm. internal 
diameter. The concrete skips of the trans- 
porters were of 3 cubic metres capacity 
each. 

Conclusion.—The construction of the dam 
and the creation of the resulting reservoir 
has a three-fold object :—First, a valuable 
additional power unit and a reservoir of 
water power are provided; secondly, this 
reserve can be used for regulating and main- 
taining the power output of the two generat- 
ing stations at Lamativie and Laval-de-Cére, 
which are capable of a combined output of 








(12) Carpenters’ shop. 

(13) Light’ railway (0-6 m.) to quarry. 

(14) Housing for quarrymen and 
drillers. 

(15) Sports ground. 


to aerial rope- 
(16) Housing. 


the end of 1942 many 
workers, seeking escape 
from the German forced- 
labour drives, found re- 
fuge in this somewhat 
isolated valley. On June 
7th, 1944, the manage- 


(5) Concrete pump. 


(6) Track for two movable trans- 


orter towers. 
(6a) Fixed transporter tower. 
(7) Upstream cofferdam. 
(8) Downstream cofferdam. 
(9) Pumping station. 
(10) Slab reinforcement shop. 
(11) Quarry office. 


(17) Canteens. 

(18) Works office. 

(19) Housing. 

(20) Works hotel. 

(21) General office. 

(22) Stores. 

(23) Gate-keeper’s house. 

(24) Drinking-water reservoir. 
(25) Transformers. 





ment of the works was 
able to mobilise from the 
labour force then employed, two complete 
companies of the Resjstance. In the sub- 
sequent fighting in the Maquis and in the 
region of the Massif Central, sixteen men 
of these companies, including the works 
director, lost their lives. 





Construction Plant.—The plan diagram 


FIG. 12—PLANT EMPLOYED ON WORKS 


250 million kilowatt-hours ; and, thirdly, the 
abundant winter water supply is conserved 
for use in periods of low flow. 

The new dam and power plant will enable 
the three stations on the River Cére together 
to produce 475 million kilowatt-hours of 
electric energy annually. 
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British Locomotive Working in Wartime 


By 0. S. NOCK 
No. II—(Continued from page 125, August 17th) 
THE G.W.R. “ CASTLE” CLASS 4-6-0s: 


BrisToL-SHREWSBURY 


Ye way in which a heavy bank, such as 
the Filton Incline, is attacked from a 
standing start must necessarily depend upon 
the prevailing weather conditions, and with 
greasy rails it might well be imperative to 
take assistance with a load of 460 tons behind 
the tender. On the day of my journey with 
the West to North express, the rails were 
dry, and in the comparative shelter of the 
cuttings north of Stapleton Road the wind 
was not troublesome. It was interesting 
therefore to see how much reserve of power 
the ‘‘ Castles ” have in the ascent of a 1 in 75 
gradient from a standing start. As usual, 
the driver used full gear for the first few 
revolutions, and then linked up to 45 per 
cent. cut-off. The regulator was opened a 
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Part II 


signals were again encountered, and we were 
brought down to walking pace at the entrance 
to the Severn Tunnel. To assist in the opera- 
tion of the heavy war traffic through the 
tunnel, intermediate signals have been in- 
stalled at approximately 1 mile from the 
entrance. Previously the entire length of 
the tunnel was included in a block section, 
4-7 miles long, but under the new arrange- 
ment a train is allowed to enter the tunnel 
and proceed as far as the intermediate 
signals, even though the previous train is not 
clear at the far end. The preceding train 
must, of course, have passed the inter- 
mediate signals before a second train is 
allowed to enter the tunnel. 

As we approached the east entrance, the 
distant signal located there was ‘“ On,” 





is a great difference between this and the 
75 m.p.h. which we could have been doing 
with a clear road. On the 1 in 90 ascent the 
engine slipped once or twice on the wet rails 
so we took as much as 37} min. to cover the 
14-9 miles from Stapleton Road to Severn 
Tunnel Junction, 9 min. having been logt 
from Filton alone. This was particularly 
unfortunate, because drivers can usually get 
some time in hand here to offset the severe 
uphill timing from Maindee. On the level 
stretch from Severn Tunnel Junction speed 
rose to 56 m.p.h., after which came a further 
signal check. But once over the Maindeg 
junctions, where we turned from the South 
Wales main line and headed north, we got a 
really clear road, and Driver Edwards was 
able to regain a substantial amount of the 
lost time. At Maindee North Junction, 
passed at 15 m.p.h., we were 39} min. late, 

The working of the locomotive during the 
ascent into the Black Mountains is illustrated 
in the diagram Fig. 6. The road itself js 
heavy, but running conditions between 
Pontypool Road and the summit of Llanvi- 
hangel are made worse by the 50 m.p.h. 
restriction at the Penpergwm curve. Sini- 
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FiG. 6—-WORKING OF LOCOMOTIVE : 


very little at first; there was no slipping, 
however, and after travelling about 100 
yards the driver opened right out to three- 
quarters, and linked up to 35 per cent. We 
steadily gathered speed on the 1 in 75 gradient 
and topped the summit at 19 m.p.h. During 
this climb the boiler pressure fell to the 
lowest figure noted anywhere on the trip, 
210 lb. per square inch. 

Approaching Filton Junction we were 
severely checked by signal, and a similar 
delay was experienced at Patchway, so that 
the first 4:4 miles out of Stapleton Road took 
as much as 12} min. But we managed to 
get through without a dead stand, and our 
descent to the Severn Tunnel promised to be 
really fast. The road is splendidly aligned 
for high speed, and, in fact, an engine of the 
“ Castle ’’ class has been timed at 98 m.p.h. 
on this section. On clearing Patchway 


advanced starting signal, “‘ Usk Castle” was 
given 17 per cent. cut-off and the jockey 
valve, and on a gradient descending at 


Regulator 
Opening 
12 
« 
a ics 


MAINDZEE TO LLANVIHANGEL 


authorising us to proceed only as far as the 
intermediate signals. These latter are, of 
course, electric colour lights, and ordinarily 
can be sighted from a long distance; but 
just as we entered the tunnel a double- 
headed coal train was ascending the 1 in 100 
gradient on the up road, and its passage 
completely filled the tunnel with smoke. 
Visibility was just nil. There was nothing 
for it but to feel our way, at about 10 m.p.h.., 
till we received the audible signal from the 
automatic train control apparatus relating 
to the repeater of the intermediate home 
signal. Thus we spent exactly 6 min. in 
covering the first mile of the tunnel, eventu- 
ally to receive the “clear” indication, just 
before we actually sighted the green light 
itself through the murk. Both the repeater 
and the home signal are equipped with 
A.T.C, ramps. 

As a result of this enforced caution, we 
had only a mile of 1 in 100 descent in which 
to get a run at the heavy gradient leading 





1 in 90-68, speed rose from 35 to 75 m.p.h. 
in 2 miles; but then, unfortunately, adverse 


up to the Monmouthshire end of the tunnel, 
and although we attained 50 m.p.h., there 


larly, the 40 m.p.h. speed restriction at 
Caerleon precludes any possibility of taking 
a “run” at the bank from Ponthir. On the 
ascents both to Pontypool Road and to 
Llanvihangel the maximum cut-off used was 
35 per cent., but it was only on the 1 in 82 
gradient north of Abergavenny that the 
regulator was full open. On the latter incline 
the draw-bar horsepower was approximately 
1000, at 20} m.p.h., rising to 1040 as the 
engine accelerated to 24 m.p.h, on the 1 in 9% 
gradient leading to the summit. The indi- 
cated horsepower was probably in the region 
of 1250. Boiler pressure was steadily main- 
tained at 220 lb. to 225 lb. per square inch 
during both these ascents, and the water 
consumption between Maindee North Junc- 
tion and Llanvihangel was 1400 gallons— 
62 gallons per mile. 

The 20-mile stretch of line between Llanvi- 
hangel summit and Hereford begins with 
64 miles of steep descent. No high speed can, 
however, be maintained, owing to the curves ; 
as at Penpergwm, a reduction is required at 
the foot of the incline. The succeeding 
length of 9 miles is gradually rising, while the 
final descent into Hereford includes a 
20 m.p.h. slack over Red Hill Junction. In 
view of these hindrances no better time than 
24 min. could be made over this 20-mile 
stretch, but we nevertheless covered the 
33-5 miles from Pontypool Road to Hereford 
in 46? min., 3} min. less than schedule time. 
By now. we had got down to some very 
indifferent coal ; its swelling qualities seemed 
well below standard, and the fire was tending 
to form cavities in places. But by judicious 
firing, and a brief use of the blower, Taylor 
kept a full head of steam—very necessary, 
for while we were standing ‘at Hereford 
Edwards said he was going to try to make 
Shrewsbury in 65 min. This was the pre-war 
timing over this 5l-mile stretch and 7 min. 
less than the present allowance. 

In crossing the Herefordshire plain, and 
entering the hill country beyond Ludlow, the 
line rises steadily for 29 miles out of Here- 
ford ; there are several undulations, some on 
gradients as steep as 1 in 100, but none long 
enough to have any appreciable effect. The 
average inclination is about 1 in 6650. 
Edwards used three-quarter regulator and 
17 per cent. cut-off throughout this length, 
and we covered the 29 miles in 384 min. from 
the start, though our running average was 
affected by a slack to 45 m.p.h. through 
Leominster. The economical working of the 
engine on this stretch was reflected by the 





water consumption of only 25 gallons per 
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mile, though the net running average speed | heaviest gradients, whereas on peacetime 
of 52 m.p.h. demanded a continuous output | schedules these engines were sometimes fired 


of 900 D.H.P. 


at the rate of 90 lb. per square foot of grate 


The final climb of the journey, from| area per hour, for 60 or 70 miles at @ stretch. 
Ludlow to Church Stretton, is shown in the! Taken all in all, the performance of “‘ Usk 





















































© 90 a 
S 
" g 
= SL 
GS 
ce = 
h—- g a | s 
& = & 
= 
g 1] 5 
= 
S a — = 
az S S = 
* & S$ = 
s S S % 
$ & 
~ | | | } 
| } 
9 
1] | || 
} | | | ‘ear 
bh ida reo sas} a1? jaro | 286| 12 |S |105| | | 103 | ue 
Li id | J i | i | 
30/- be 
| —— 25% 
3 20)- wis 17% | 
S$ 10/- Regulator % open Throughout 
ot i ! ! ! 4 | Nl 1 1 
23 25 27 29 31 33 35 37 39 
“THE ENGINEER” Miles, from Hereford @ 


FIG. 7—WORKING OF LOCOMOTIVE: LUDLOW TO CHURCH STRETTON 


diagram Fig. 7. The use of 17 per cent. cut- 
off was continued till beyond Craven Arms, 
but no more than 25 per cent was needed on 
the heaviest section. The work of the engine 
here was very fine, particularly coming at the 
conclusion of a 216-mile run, and still the 
boiler pressure was fully maintained. At 
Church Stretton the fire-door was closed and 
cut-off shortened to 15 per cent. for a fast 
run down to Shrewsbury. The steady 
33 m.p.h. which “‘ Usk Castle ”’ had sustained 
amid the beautiful hill country quickly 
changed as we swept down to the valley of 
the Severn. Leebotwood was passed at 
68 m.p.h., Dorrington at 76, but then the 
regulator was practically closed and the speed 
drifted down. By Condover (46-7 miles), 
passed in just 61 min., it was evident we were 
coming very close to the driver’s estimated 
time, but adverse signals at Bayston Hill 
compelled a slowing to 20 m.p.h. and ruined 
our chances. Actually we reached Shrews- 
bury in 68? min. from Hereford, though with 
a clear run in we should probably have made 
the trip in 66 min. or a shade less. Despite 
this check we had recovered more than 
8 min. of lost time from passing Maindee. 

On arrival at Shrewsbury Inspector Davies 
and I made a careful estimate of the amount 
of coal left on the tender, and this indicated 
a total consumption of some 34 tons, which is 
equivalent to about 351b. per train-mile. 
Our total water consumption was 7800 
gallons, that is 36 gallons per mile. The coal 
per train-mile was roughly equal to that 
burnt in the early days of the “ Castle ” class 
in working maximum tonnage loads on the 
“Cornish Riviera Express.” The firing rate 
was, of course considerably less on this war- 
time journey, and equal to about 45 lb. per 
square foot of grate area per hour running 
time, against an average of about 66 Ib. on 


Castle ” on coal considerably below pre-war 
quality, can be considered as most 
satisfactory. 


SHREWSBURY-BRISTOL 


On the return trip with the 12.10 p.m. 
express from Shrewsbury we had a Newton 
Abbot engine, No. 5072, 
“Hurricane,” with Driver 
D. J. Mann and Fireman 
C. Satchell in charge. 40 
Locomotive Inspector 
Harris, of Wolverhamp- 
ton, accompanied us as 
far as Bristol, and he 
again was somewhat con- 10 
cerned about the coal: 


Speed, M.P.H. 
to 
Ss 


ean be taken of this extra time on the run to 
Hereford. We were signalled away at 12.6 
p-m., but unfortunately the road was not 
clear, and we were stopped by adverse signals 
at Sutton Bridge Junction, ? mile out of 
Shrewsbury. 

The ascent to Church Stretton is shown in 
the diagram, Fig. 8. Driver Mann made fre- 
quent changes in the cut-off, and got some 
excellent work out of the engine, especially 
considering that this was from a cold start. In 
sustaining 28 m.p.h. on the 1 in 100 gradient, 
the draw-bar horsepower was approximately 
1150. Satchell begun with a relatively 
thin fire, but built up rapidly as we made the 
ascent; pressure was steadily maintained 
at 220lb. per square inch, and when we 
passed the summit the fire was in much the 
same shape as that used by Fireman Taylor 
on ‘‘ Usk Castle.” The downhill run from 
Church Stretton towards Hereford requires a 
modest haulage effort from the locomotive, 
but the winding nature of the road calls for 
constant changes in the controls if the riding 
of the train is to be comfortable. For most 
of the distance ‘‘ Hurricane ’’ was linked up 
to 17 per cent. cut-off, except on the steep 
descent from Church Stretton, where Manan 
used 35 per cent. in conjunction with the 
jockey valve. On what is normally the 
fastest stretch, from Craven Arms to Ludlow, 
we were checked by signal, and so did not 
exceed 70 m.p.h. The usual slack to 50 
m.p.h. through Ludlow and a temporary 
restriction to 50 m.p.h. through Leominster, 
also made this section less favourable than it 
might appear from the gradients alone. Over 
the 24 miles from Bromfield to Shelwick 
Junction, where we averaged 55 m.p.h., the 
water consumption was 27 gallons per 
mile. 

In spite of the signal stop at Sutton Bridge 
Junction, and the further signal check at 
Onibury, which caused a slowing to 35 m.p.h., 
we should have reached Hereford on time 
but for a final delay. Actually, we were 
brought to a stand outside the station at 
precisely our booked time of arrival. The 
speed over the intermediate stages was 















“* Makes too much smoke, 0 
and does not swell 
enough,” was his com- 
ment, even before we 
started. On the south- 
bound run the heaviest 
work of the whole 
journey comes right at 
the start, in the 12-mile 
climb to Church Stret- 


SHREWSBURY 
SUTTON BRIDGE JC. 








\ 


errr 
— . 
CHURCH STRETTON 


CONDOVER 
DORRINGTON 


















bs 
362 90 100 |8| 100 = 

















speed 





ton. Here, one or two 
bad slips, or some undue 








LL <— 37% 
fig BOO seep ont ogee 


Regulator 5g open Throughout 


J i l ! 





pounding might easily 40)- 
pull the fire to pieces, 20 
and lead to a prolonged * 

spell of bad steaming. >? 20\- 
The load was agaii & 
heavy, 450 tons bebind 0 - 
the tender, and the ‘ , 


0 


“THE qnoween” 7 


timing of this train over 
the 51 miles from 
Shrewsbury to Hereford 
is only 3 min. more 
than that of pre-war 


tised departure time is, however, 12+5 p.m. 





the pre-war “ Limited ” ; with “ Usk Castle ” 
the maximum rate was about 80 Ib. on the 


days, 68 min., as against 65 min. The adver- 
,| to Hereford. 


and if station work is completed, advantage 
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FIG. 8—-WORKING OF LOCOMOTIVE: SHREWSBURY TO 


CHURCH STRETTON 


equivalent to a 67-min. run from Shrewsbury 
The delay outside Hereford was a lengthy 
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one, and it was not until 1.31 p.m.—13 min. 
late—that we drew up in the station. To 
the credit of all concerned, however, the 
whole of this loss had been recovered before 
we approached Bristol. From the locomotive 
point of view, the task became easier, as a 
small portion from South Wales was detached 
from the rear of the train, reducing the load 
to 385 tons; on the other hand, we ran into 
some rough weather. The wind was rising, 
clouds were enveloping the summits of the 
Black Mountains, and it was raining hard 
before we began the ascent to Llanvihangel. 
But even so, the 385-ton load did not call for 
such strenuous working as previously, and 
it was only on the last 14 miles of the climb 
at 1 in 100 that cut-off was advanced as 
much as 30 per cent. From an initial speed 
of 60 m.p.h. this incline of 6} miles, 34 miles 
varying between 1 in 170 and 1 in 216, and 
the rest at 1 in 100, brought us down to 
exactly 30 m.p.b. at the summit. A higher 
speed might have been run, but the engine 
slipped once on the wet rails and the driver 
did not open out further. 

By running the 33-5 miles from Hereford 
to Pontypool Road in 46 min. a minute of 
lost time had been regained, and now to the 
4} min. economised on the Hereford Station 
allowance were added a further 3} min. by 
the staff at Pontypool Road. We thus left 
only 4 min. late. The steep descent to 
Ponthir was cautiously run, and the 40 m.p.h. 
slack through Caerleon was only a prelude to 
the much more severe reduction to 15 m.p.h. 
round the sharp curve at Maindee ; then, once 
again, our running over the straight and level 
stretch to Severn Tunnel Junction was 
hampered by a signal check. But we got a 
clear road through the tunnel this time, and 
with the engine coasting freely on 17 per 
cent. cut-off we attained 70 m.p.b. under the 
river. The ascent on the Gloucestershire 
side is in two stages: first come 3} miles of 
1 in 100 from the centre of the tunnel to 
Pilning Station; then after ? mile of level 
comes the awkward second bank—3 miles at 
1 in 100, 1 mile of which is through the wet 
single-track bore of Cattybrook tunnel. The 
down and up roads are on different levels 
here. 

Before we emerged from the Severn Tunnel 
the engine was already going hard on 28 per 
cent. cut-off and the regulator three-quarters 
open; but in the darkness I was impressed 
to see an almost complete absence of fire- 
throwing. Speed fell to 28 m.p.h. at Pilning, 
though it recovered to 39 m.p.h. on the short 
level stretch even though the gear was linked 
up to 25 per cent. On the second bank 
cut-off was advanced to 32 per cent.; we 
climbed steadily -through the tunnel and 
were approaching the summit at 28 m.p.h. 
when adverse signals were sighted once 
again. We had just won back to time, but 
this slack at Patchway proved only the 
beginning of a prolonged series of delays, 
through which our arrival at Bristol, Temple 
Meads Station, was 17 min. late. 


BRISTOL-TAUNTON 


A typical wartime crowd was waiting on 
the platform ; so many passengers joined the 
train, indeed, that the gross load behind the 
tender was nearer 390 than 385 tons on the 
continuation of our run. But in spite of this 
number of travellers the station staff cut 
their allowance of 23 min. by more than 
half, and saw us away only 4 min. late. The 
cleaners who had come over from the running 
sheds to get coal forward did their work with 
zest, but as on the northbound trip a goodly 
proportion of the fuel they unearthed was 
little better than slack. Inspector Harris, 
taking his leave, had no words bad enough 
for it! So far, however, Satchell had never 





less than 220 lb. per square inch showing on 
the gauge, though on arrival at Bristol there 
were signs of clinker on the bars. On the 
rest of the journey we had the pleasure of 
Inspector Davies’s company. 

The rain had now ceased, but the wind was 
higher than ever as we started away, and once 
through Flax Bourton cutting we caught the 
full force of it, broadside on, straight from 
the Severn Sea. We sighted adverse distants 
once or twice through the outskirts of Bristol, 
but then got away in fine style. Wesustained 
39 m.p.h. up the 1 in 180 towards Flax 
Bourton, but then Driver Mann linked up to 
15 per cent. cut-off for a brisk run along the 
Somersetshire coast. The gradients are 
falling at first, at 1 in 330, and then follows a 
stretch of dead level for no less than 27 miles. 
We touched 66 m.p.h. at Yatton, and then 
with the regulator no more than half open 
drove on into the teeth of the heavy wind at 
a steady 56 to 57 m.p.h. Much faster running 
could obviously have been made had such 
been necessary but the sectional time here is 
an easy one, and by passing Highbridge, 
26-9 miles from Bristol, in 32? min. we were 
once again running on time. A severe slack 
for underline bridge repairs at Dunball and 
adverse signals outside Taunton made us 
just over a minute late in arriva], by the 
working time, that is; by the public time 
we were 3} min. early. 

In this direction Taunton formed the end 
of my journey. On timekeeping alone it had 
been a noteworthy trip for wartime, as our 
arrival was almost punctual after a series of 
delays totalling 39 min. had been experienced 
en route. As to the working of the locomotive, 
our water consumption throughout from 
Shrewsbury to Taunton averaged 33 gallons 
per mile, though, of course, this would 
undoubtedly have been less had it not been 
for the strong wind. ‘‘ Hurricane” rode as 
sweetly as “ Usk Castle”; her action was 
particularly smooth on the winding stretches 
between Church Stretton and Maindee, and 
I was able to make my numerous notes quite 
comfortably while standing. The work of 
both engines revealed a high standard of 
maintenance, and altogether the round trip 
of some 385 miles left the happiest of 
impressions. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE TRAINING OF ENGINEERS 


Str,—You have recently published a number 
of letters under the heading ‘‘ Who’s Fault ?” all 
of which throw some different aspect on the 
training of engineers ; however, I feel that none 
of them get to what I consider is the seat of the 
trouble. x 

Wherever one goes in the engineering 
industry, it is noticed that there is a vast 
difference in degree of engineering education 
that the various individuals possess. It is 
usually found that there are two classes of 
engineer : (a) the person with the most excellent 
practical experience and little theoretical know- 
ledge ; (6) the person with the highest technical 
qualifications and little or no practical experi- 
ence. There are, of course, intermediary grades 
between these two extremes. 

It is my considered opinion that this rather 
inefficient and unsatisfactory state of affairs 
could be remedied to the betterment of the engi- 
neering industry and our whole community by 
the development of a scheme whereby engineers 
would be trained in such a way that they receive 
both the practical and theoretical knowledge, 
so building up a strong engineering community. 








Let us first consider the causes ; the practical 
man is usually the victim of circumstance, his 
lack of technical knowledge being forced on him. 
by his parents’ lack of money. He usually 
starts work straight from school as an appren.- 
tice, and during the four or five years of hig 
training he earns enough money to provent 
himself becoming a burden on his parents. 

During his training he usually studies three 
nights a week at night school (often helped by 
the firm), where, if he is industrious, he passes 
his National Certificate, he can then continue 
for a few more years to his Higher National 
Certificate, if he can stick it- Apart from evening 
being the worst time to study for a young lad, 
he often does not appreciate the usefulness of 
it all, with the consequence that the examina. 
tions are only considered by him as being some. 
thing to pass, and the knowledge acquired jg 
soon forgotten. 

This young man, when he has completed 
his apprenticeship, has then to spend a few 
more years improving in a certain specific trade 
in which he finds himself, it usually being that 
trade in which his employer has the greatest 
demand at the time. He then has to try to 
impress on his prospective employers that he 
has the qualifications of an engineer. 

The technical man usually goes from school 
straight to a university, where he studies and 
graduates with his technical degree. (This 
process, even with a grant, is an expensive 
business.) After graduating, he enters a job for 
which he has really no practical experience and 
succeeds in putting the backs up of all the prac- 
tical men whom he may happen to control. 

As a consequence of this inequality of training 
one finds in peacetime particularly a number of 
both classes of individual out of work because 
both have qualifications which are not enough 
without those possessed by the other. 

I maintain that all engineers (those persons 
desirous of bettering themselves by secking 
administrative posts) should receive a course of 
training whereby they would graduate as 
universally recognised fully qualified engineers 
at the age of twenty-five. 

The course of training should consist of a 
thorough four years’ practical apprenticeship 
(on similar lines to those at present undertaken), 
commenced at the age of seventeen years, two 
years should then be spent in the drawing-office 
and then two years at a university. The 
student should be given the preliminary 
education up to, say, Inter B.Sc. standard 
before entering the university, so that he could 
graduate in two years satisfactorily ; this will 
also enable him to prove his worth first. 

Between seventeen and twenty-one the 
youngster gets used to working hard for his 
living and has the opportunity of studying 
working life; during this period he should be 
given an insight into the meaning and scope of 
the employers’ federation, trades unions, and 
other interesting features of the industrial field, 
which will help him in his after life. 

Between twenty-one and twenty-five he is 
best able to assimilate knowledge and the 
drawing-office experience will go wellin harmony 
with the university course. 

I further suggest that proper scales of pay be 
laid down for this training right up to the age 
of twenty-five years. He should also be receiv- 
ing at least £4 per week during his free uni- 
versity training. This could be met by a fund 
levied in some way on all the engineering firms 
in the country, since all firms will eventually 
benefit by the scheme, or by some other suitable 
means. 

I think that an administrative degree might 
also be promulgated somewhat on the lines of 
the syllabus of the Institute of Administrative 
Engineers. 

In this way the engineering industry would 
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engineers, who could easily be recognised and|branch of the handle. Air passes through the 
assessed by prospective employers. handle to a valve, within easy reach of the 
T. Haypn WHITEHOUSE. operator, thence through a pipe line to the 
Englefield Green, August 19th. hammers. This arrangement ensures that 
the air hose clearg both operator and con- 

crete. 

Machines are made with screed channels up 
to 12ft. long, with a standard width of 4in., and 
as no part projects more than }in. beyond the 
channel ends, the compactor is effective right 
up to the side forms. When it is necessary to 
do sub-grade work to a set depth below the side 
forms, adjustable stops can be fitted on the 


ee 











A Concrete Compactor 


In order to obtain the best resultant strength 
from the low water/cement ratio road concretes, 
such as the 5: 24:1 mix, frequently specified 























FIG. 1—CONCRETE COMPACTOR 


ends of the channel, and screeds can be supplied 


for roads, rapid and complete compaction is of 
the utmost importance. For this class of work 
Holman Bros., Ltd., of Camborne, have 
designed and placed on the market a new com- 
pactor, which directly hammers the surface of 


newly laid concrete at high speed. The newjratio. 


machine is of strong, but particularly simple 


with flat or cambered profiles as required. 

Trials have shown that the machine is capable 
of giving full compaction to a depth of 1ft. with 
6-1 concrete having a 0-48 water/cement 
In tests to determine rate of working, 





the standard machine has been found capable 














In use the compactor has to be lifted and 
replaced on the concrete after each 4in. width 
has been completed, and this means that 
passing it over the surface once tends to leave 
small ridges 4in. apart. Although making an 
excellent key for a macadam carpet, this finish 
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Fic. 4—ARRANGEMENT OF HAMMER 


is not satisfactory for a normal concrete surface, 
and so, to get the required smooth finish, the 
firm has introduced another new machine. This 
simply comprises a tee iron on which are 
mounted two small vibrators and carried by a 
similar pair of handles to those on the com- 





FIG. 3—COMPACTOR AT WORK 


FiG. 2—CONCRETE LEVELLER 


design, and its general arrangement may be 
seen in the accompanying illustrations. It 
consists of a pair of valveless pneumatic 
hammers mounted on a machined wooden 
screed batten which is a floating fit in a steel 
channel, the batten and channel being held 
together by a spring-loaded retaining pin at 
either end. 

The drawing, Fig. 4, shows the means of trans- 
mitting the hammer blows through the batten 
on to the screed channel. Piston blows fall 
directly on to anvil pins, passing through 
guides in the batten, and on to anvil plates 
welded to the inside base of the channel. This 
channel lying on the concrete thus distributes 
the blows, falling at a speed of about 1500 per 
minute, over the surface it covers. 

A pair of rigidly braced operator’s handles 
are mounted at each end of the compactor, and 
the air inlet hose nipple is at the end of one 


of covering up to 1-6 square yards of concrete 
per minute when compacting to a depth of 8in. 
to 9in. We recently had an opportunity to see 
the new machine giving good compaction on a 
14-1 concrete road having a water content of 
0:8. When using this method of compaction 
the maximum efficiency can obviously only be 
obtained if the concrete mix is laid with a 
reasonably level surface. In order to obtain 
such a top level rapidly and economically the 
firm has designed the simple leveller shown in 
Fig. 2. This consists of a horizontally vibrated 
plate set between two light, two-wheeled, hand- 
propelled trucks, which are pushed along on 
the side forms. Qn the front of the plate is 
mounted a screed, which is adjustable for height. 
As the apparatus is propelled along, the 
vibrating screed plate pushes surplus material 
in front of it, leaving the required level for the 
compactor. 





pactor. The ends of the tee iron rest on the 
side forms and, as the finisher passes over the 
concrete after compaction, the flat of the tee 
vibrates the top }in. of surface to impart a 
smooth finish. 








MysorE STEELWoRKS.—It is reported by Iron 
and Coal Trades’ Review that plans are on foot to 
expand the Mysore iron and steelworks, India. 
The works now include a modern charcoal blast- 
furnace, with a capacity of 80 tons of pig per day ; 
a foundry for making pipe specials and other iron 
castings; two basic open-hearth furnaces, each 
between 25 and 30 tons capacity ; a rolling mill, 
to handle between 80 and 100 tons a day ; electric 
furnaces and a steel foundry, besides a ferro-alloy 
plant, the first of its kind in India, producing 75 per 





cent. grade ferro-silicon. 
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strength of what has already been revealed, 
it is safe to say that the variety of its applica- 
tions and the success of its achievements far 
surpass anything that the uninitiated were 
permitted to learn or were able to surmise 
while the war lasted. Radar, it is now plain 


to detect the presence of unseen surface 
vessels and give their range to our gunners 
with an accuracy surpassing that of the 
optical range finder, and under conditions of 
fog and darkness which rendered that instru. 
ment useless. The battle off Cape Matapan, 











Vor. CLAXX No. 467614, everyone, occupies a foremost position|fought on March 28th, 1941, provides g 
among the inventions which aided the Allies}remarkable example of the value of naval 
to win the war against Germany. It is}Radar. The presence of the Italian fleet 

Contents gratifying to learn of the leading part taken | was revealed by its agency to our ships long 
Pie oe SAP gr ae page| LY British scientists in its development and|before the enemy knew we were near them, 
A SEVEN-DAY JOURNAL .. .. .. ... ... ... 199|@PPlication. While the scientists and manu-|Indeed a few seconds before H.MS. “ War. 


LEADING ARTICLE— 


RADAR RRS a ee a ee rn le eee 


SPECIAL ARTICLES— 





facturers of America shared with ours in the 
work, credit for the early realisation of the 
value of Radar in wartime and for the first 
steps towards making it effective belongs 


spite ” opened fire the Italian guns were stil] 
trained fore-and-aft. Radar gave our 
gunners the enemy’s range and bearing 
accurately to within a few yards and out of 


eee ta Nott | ,|indisputably to this country. The boasted| the six 15-inch shells which the “ Warspite” 

St. ETIENNE-CantaLes Dam. (Illus.) <<. -.. 140] ability of German science, particularly in all| fired in her first broadside five secured hits, 

Avomic BoB. No.Il. ... ... ... .. .. .. 150] Warlike applications, was never more|The Italians lost three cruisers and two 

History oF Ravan, "Nel (iiius) ““. <2 143) effectively exploded than by the story of|destroyers, and the action proved to 

Puastic ARMOUR. (Iilus.) ...... .-. ... ... .. 185] Radar. From a captured document we have|be the turning point of our perilous situa. 

——. learned that even two years before the end| tion in the Mediterranean. Radar was also 

LETTERS TO THE EDITOR— of the war the German High Command had/developed to detect submarines on the 

TRAINING OF ENGINEERS ... ... ... .. «.. .. 146/to admit the “great superiority” of the | surface, thereby filling in a keenly felt gap in 

Ne ss: British in this department of applied science, | the Asdic system of detection and compelling 

i 0 ss ae . | | and sternly to admonish its Communications | the enemy to introduce a fundamental change 

Snort Notices. 7.) 2 2] 2 ZI 134 Section for its failure to produce other than |in his tactics. Our coastal batteries and long. 

stone makeshift methods and devices. To the end| range artillery, with the assistance of Radar, 

ap chats a the Germans failed to overtake our lead,| were able to discover and register on to 

JOHN SOMERVILLE HIGHFIELD ... ... ... ... ... 149 . . . 

HENRY PHIRSON HARLAND... ... ... ... ... ... 149] although they were under no illusion regard-| any enemy vessel daring to approach or pass 

SIR AMLAN MAODIAEMID ~~ so s=-~- M49} ing the potency of Radar as a war-winning|them. During the last months of the war 

NEWS AND NOTES—- weapon. Here again perhaps we may view|the Dover guns sank eleven out of eighteen 

FORTHCOMING ENGAGEMENTS ... ... ... ... ... 158] With thankfulness the mad insistence of their | German ships trying to escape from Boulogne 
ap hy -+ loin it development above all things | without actually seeing one of them. 
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RADAR 


THE story of Radar, its inception and 
development, and of its many uses by the 
Armed Forces during the past six years, has 
now been officially told in great detail. Many 
important chapters have still to be written on 
the technical side, chapters describing how 
Radar does its work. The whole world, 
however, has now been allowed to learn the 
nature of that work—or at least a great deal 
of it—and has been informed of the names 


‘| motor-cars. Only now have we learned that 


regarding | of detecting the approach to our shores of 


else of the flying bomb, long-range rocket, 
and other “ vengeance ” weapons. 
When we were in Suffolk during the early 
months of the war we heard many rumours 
of mysterious structures near the coast, 
which were variously credited with the power 
of emitting “death rays” or rays which 
would stop the engines of approaching 


these rumours were deliberately spread in 
order to hide the activities of those who, 
unknown to rearly everyone, were then 
engaged in that neighbourhood on the 
installation, operation, and perfection of 
radiolocation apparatus. Radiolocation was 
initially conceived and developed as a means 


hostile aircraft. During the year between the 
Munich crisis and the outbreak of war—that 
vital twelve months of grace which we are 
gradually coming to recognise as a heaven- 
sent interlude—the Radar detection belt 
spread from a small area covering the Thames 
estuary to embrace nearly the whole of the 
East Coast from Scapa Flow to Dungeness 
and down the Channel to Portsmouth. Begun 
in this way solely as a means of defensive 
detection—important although that réle by 
itself would have been—Radar quickly 
proved to be adaptable to many other pur- 
poses on land, at sea, and in the air. Before 
the war with Germany ended it was being 
used, not only to warn us of the approach of 
raiders, flying high or low, but to train our 
guns and searchlights on them as soon as they 
came within range, to manceuvre our fighters 
towards the area about to be attacked and, by 
means of a miniature airborne version, to give 
each of these fighters individual power to 
locate and attack the enemy even when 
invisible to the eye. At sea, as on land, 

Radar was initially applied to detect the 
approach of enemy aircraft. It was soon 





of those chiefly associated with it. On the 





In keeping with the course of the war, 
Radar in time passed from the primary 
defensive duties for which it had been 
brought into being to become an active agent 
assisting our bombing offensive. As an aid 
to the navigation of aircraft towards their 
targets it eventually became so _ highly 
developed that a controller sitting in an 
office in England could follow the course of 
our bombers, guide them towards the point 
of attack, and tell them the exact instant at 
which to release their bombs. The short 
heavy “saturation” raids employing a 
thousand or more aircraft which devastated 
Essen, Cologne, and other Germah cities 
were made possible only by the perfection of 
our navigational Radar system. The same 
method of home control navigation was used 
to bomb and completely destroy just before 
D-day a number of big guns on the Normandy 
coast which, had they been left alone, would 
certainly have gravely interfered with our 
landing operations. Radar in a further form 
provided us with the means of bombing “ by 
instrument ” when the clouds were too thick 
or the night too dark to permit visual bomb- 
ing. Fitted to our pathfinder aircraft, it pre- 
sented our pilots with a ghostly map of the 
ground below on which even in the worst of 
weather the enemy’s ports, railways, and 
principal buildings could be distinguished. 
In addition, on the same map a revolving 
beam could locate the position and course of 
any enemy night fighter in the neighbourhood. 
An early urgent problem which had to be 
solved by the Radar scientists was the pro- 
vision of some means of distinguishing be- 
tween friend and foe. A device was developed 
which, when fitted to our aircraft, subjected 
the returning wireless echo to a periodic 
modification which indicated to the observing 
station that it came from a friendly machine. 
Another form of periodic modification which 








found, however, that it could be developed 


the pilot could bring into action at the touch 
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of a switch was used as a distress signal. 
Seeing this signal, the-.observer, quickly 
turping a dial or two, could determine the 
bearing and distance of the distressed air- 
craft and speed the rescue services to the 
spot almost before the aircraft landed or 
struck the water. 

These are some of the high lights of the 
wartime use of Radar. It was undoubtedly 
a trump card in our hand, and those con- 
nected with its scientific development and its 
Service employment co-operated to play it 
brilliantly. It is natvral to speculate as to 
its future. On the side of pure science Sir 
Edward Appleton has stated that work is 
now in progress aiming at the radiolocation 
study of meteor trails and of the moon. On 
the practical side Radar shouid find an imme- 
diate peacetime application as an aid to 
pavigation, both marine and aerial, and will 
obviously provide a sure and precise means of 
locating icebergs at sea. Other applications 
suggest themselves, but it may be worth 
noting that every use to which Radar has so 
far been put or for which its future employ- 
ment has been suggested is characterised by 
a common teature. The essential duty of 
Radar is the supply of information, informa- 
tion concerning the presence, direction, and 
distance of objects. We are tempted to 
speculate whether this characteristic will 
always remain its sole feature. The wonders 
it has achieved during the war and the pace 
of scientific development generally have been 
so great that it would be foolish to believe 
that Radar will always and inevitably remain 
shackled to the supply of information and 
never unite with its capacity for transmitting 
messages the power of initiating action at a 
distance. 








Obituary 
JOHN SOMERVILLE HIGHFIELD 


By the death, on Wednesday, August 15th, 
of Mr. John Somerville Highfield, at his home, 
“ Stirlings,”’ Cookham Dean, the electrical 
engineering profession has lost one of its 
outstanding early workers. Mr. Highfield, 
who was the senior partner of Highfield and 
Roger Smith, consulting engineers, of 36, 
Victoria Street, London, S.W.1, and Bir- 
mingham, died in his seventy-fourth year. 

He was born at Liscard, in Cheshire, and 
received his education at Rydal School, and 
afterwards at King’s College, London, under 
Dr. John Hopkinson and Professor Ernest 
Wilson. On leaving college he gained a 
position with the Electrical Storage Com- 
pany, Ltd., and at a later date became an 
assistant in the Electricity Department of 
the Manchester Corporation, at a time when 
Dr. Hopkinson was engaged in introducing 
the five-wire D.C. system of distribution. 
On leaving Manchester he became chief engi- 
neer to the Stafford Corporation Electricity 
Supply Department. While at Stafford Mr. 
Highfield devised the automatic reversible 
booster for controlling the input and output 
of storage batteries. His next appointment 
was that of chief engineer of the St. Helens 
(Lancashire) electricity undertaking. 

Following that appointment he came to 
London as the chief engineer and manager of 
the Metropolitan Electricity Supply Com- 
pany, and he introduced the Thury system of 
high-voltage D.C. distribution in a large area 
of West London. 

During the war of 1914 to 1918, he took 
part in experiments connected with under- 





water signalling, and demonstrated at sea 
the use of shrouded hydrophones for sub- 


marine detection. He also developed a 
special process for the preparation of crucible 
clay. Before the end of the war, in 1917, 
Mr. Highfield started business as a consulting 
engineer in Victoria Street, and in 1921, he 
was joined by his brother, the late Mr. W. R. 
Highfield, and in 1924, by the late Mr. Roger 
T. Smith, the present partners in the firm 
being Mr. E. Ambrose and Mr. A. L. Coward. 

Mr. Highfield acted as consulting engineer 
to many important electricity and other engi- 
neering undertakings in this country and 
abroad, and the firm was for many years one 
of the consulting engineers to the Central 
Electricity Board. His services were also 
frequently in request as an expert witness in 
actions and arbitration at law. He was the 
author of many inventions relating to engin- 
eering and yachting, and was a recognised 
authority on the principles underlying the 
sale of electricity, besides being the author of 
several technical papers and articles. At the 
time of his death, Mr. Highfield was chairman 
of the Fullers’ Earth Union, Ltd., and a 





JOHN SOMERVILLE HIGHFIELD 


director of the London Power Company, 
Ltd., London Associated Electricity Under- 
takings, Ltd., and the Central London Elec- 
tricity, Ltd. 

For many years he served on the Council 
of the Incorporated Association of Electric 
Power Companies, and represented this 
Association on the Federation of British 
Industries. He was a Fellow of King’s 
College and a Past-President and Honorary 
Member of the Institution of Electrical Engi- 
neers, @ member of the Institution of Civil 
Engineers, a Fellow of the American Insti- 
tution of Electrical Engineers, and the 
Société des Ingénieurs Civil de France. He 
was a Past-President of the Junior Institu- 
tion of Engineers and of the Association of 
Supervising Electrical Engineers, also a Past 
Vice-President of the Royal Institution of 
Great Britain, and the Royal Society of Arts. 

Mr. Hightield took a very keen interest in 
the sailing of boats and yachting. He was 
Vice-Commodore of the Royal Thames 
Yacht Club, the Brixham Yacht Club, and 
an. honorary member of the New York Yacht 
Club. He was also a Member of Council of 
the Yacht Racing Association. Other 
societies to which he belonged included the 
Dynamicables, of which he was an honorary 
member, and he was one of the Knights of 





the Round Table. He was a Past-President 





of the Batti-Wallahs’ Society, in which he 
took a great interest. 

At the time of his death Mr. Highfield was 
engaged in many activities besides his pro- 
fession, and he devoted himself unsparingly 
to his country during the war. He will 
long be remembered as a kindly host with 
considerable personal charm. He was ever 
ready to share his great knowledge and to 
help young people in furthering their chosen 
careers. Those who were privileged to know 
him well, held him in great affection, and his 
death will be mourned by the whole pro- 
fession he served so long and so well. 





HENRY PEIRSON HARLAND 


Ir is with deep regret that we have to 
record the death, at his home at Radlett, 
Hertfordshire, on August llth, of Mr. Henry 
Peirson Harland, who for many years was @ 
director of Harland and Wolff, Ltd., and its 
associated firms, and who since 1939 until 
this year served as the Unionist Member of 
Parliament for East Belfast. 

Henry Peirson Harland was the son of the 
late Rev. A. A. Harland, of Uxbridge, 
Middlesex, and he received his education at 
Rugby School. In 1893, he was apprenticed 
to Harland and Wolff, Ltd., at Belfast, and 
on the completion of his training he was 
appointed to the staff of the Chinese Engi- 
neering Company, at Tientsin, in North 
China. About 1910, he returned to Harland 
and Wolff, Ltd., at Belfast, and was later 
transferred to the firm’s Govan establish- 
ment. During the last war Henry Harland 
served on the staff of the Controller of 
Merchant Shipbuilding under Lord Pirrie. 
At the end of the war, when German shipping 
was taken over, Mr. Harland was elected 
chairman of the committee of technical 
advisers appointed to superintend the com- 
pletion of the German liner “ Bismarck ”’ at 
Blohm and Voss’s Hamburg yard. That 
liner, we may recall, was later renamed the 
“ Majestic ” and sailed for many years in the 
White Star Company’s Southampton to New 
York service. Henry P. Harland became a 
director of Harland and Wolff, Ltd., and was 
chairman of Heaton, Tabb and Co., Ltd. He 
was a director of Short and Harland, Ltd., 
and the Ocean Transport Company, Ltd. He 
was a member of the Institution of Civil 
Engineers, the Institution of Naval Archi- 
tects, and the Institute of Marine Engineers, 
and a member of the Court of the Ship- 
wrights’ Company, as well as a member of 
the General Committee of Lloyd’s Register 
of Shipping. He also served on the Con- 
sultative Committee of Shipbuilders and 
Engineers appointed to confer with the 
Marine Department of the Board of Trade. 





SIR ALLAN MACDIARMID 


In our last issue we recorded with regret 
the death, in London, on August 14th, of Sir 
Allan Macdiarmid, who for close upon twenty 
years was the managing director and chair- 
man of Stewarts and Lloyds, Ltd., and was 
President of the Iron and Steel Federation. 
Sir Allan, who was born in 1880 at Glasgow, 
was the son of the late Allan Macdiarmid. He 
attended the Kelvinside Academy, Glasgow, 
and later on went to Uppingham School, 
after which he studied for the profession of a 
chartered accountant, and entered the office 
of the Glasgow firm of McClelland Ker and 
Co. In 1903, he headed the list of successful 
candidates from the West of Scotland in his 
final examination. It was in 1909 that he 
was appointed secretary to Stewarts and 
Lloyds, Ltd., and at the end of the last war 
he was made a director of the company. He 





was appointed chairman and managing 
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director of the company in 1926, and in the 
following years, which were so important for 
the British steel and tube industry, he took 
a leading part in the reorganisation and 
development of his company. During his 
chairmanship the decision to utilise the 
Northampton iron ores was reached, and 
plans were made for the great works at 
Corby, which, with their blast-furnaces, 
basic steel plant, and tube works, were to 
play such an important part in the war effort. 

Even before the war Stewarts and Lloyds, 
Ltd., and its associated firms were manu- 
facturing the greater part of the tubes made 
in this country and were taking a leading part 
in export trade. In the course of his chair- 
man’s speech at the last annual general 
meeting of the company, Sir Allan made some 
mention of its great war task, which, he said, 
had included the supply of fifty million shell 
forgings. The part played by the firm in the 
. * Pluto ” pipe line scheme has already been 
referred to in our pages, notably the pro- 
duction of the ‘‘ Hamel ”’ steel pipes for the 
supply underneath the English Channel of 
petrol to our Forces. In addition to his 
chairmanship of Stewarts and Lloyds, Ltd., 
he was chairman of the Stanton Ironworks 
Company, Ltd., and a director of Tube 
Investments, Ltd., the United Steel Com- 
panies, Ltd., Richard Thomas and Co., Ltd., 
and the Davy and United Engineering Com- 
pany, Ltd. He succeeded Sir James Lithgow 
as President of the British Iron and Steel 
Federation in April, 1944, and during recent 
months gave much attention to the drawing 
up of a new constitution for the Federation, 
for which he was mainly responsible and 
which was adopted. His work was recognised 
by the bestowal of a knighthood in the New 
Year Honours this year. 

His death, at the comparatively early age 
of sixty-five, will be widely mourned. He 
was a leader in industry, with wide vision and 
great courage, and he looked forward to a 
new spirit in the industry which he so well 
served. His artistic nature and his charm of 
manner endeared him to a wide circle of 
friends. 
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SHORT NOTICES 


Rolling Bearings. By R. K. Allan, A.M.I. 
Mech. E. London: Sir Isaac Pitman and Sons, 
Ltd., Parker Street, W.C.2. Price 30s. net.— 
Although ball and roller bearings are now an 
essential feature in practically every type of 
mechanical appliance with moving elements, 
specialised technical literature on the subject 
is practically non-existent. Designers and 
students have had, in the main, to rely upon 
scattered information given in institution papers, 
articles in the technical Press, and the publica- 
tions of bearing makers. Up to the time of this 
book’s introduction we believe that only one 
similar book had been published in this 
country, and that in 1924. For this reason alone 
it will be welcome to all concerned with this im- 
portant branch of industry. It is evident that 
the author has spared no effort to produce a very 
comprehensive treatise on the subject to cover 
all aspects of bearing theory, design, selection, 
and application. The more practical reader will 
also find some very useful chapters on lubrica- 
tion, fitting, maintenance, and performance of 
these types of bearings. This can be recom- 
mended as a good reference work for all engi- 
neers and designers concerned with this side of 
industry. 
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CHAIN REACTION AND THE ATOMIC BOMB 


HE foregoing survey of the development of 
atomic and nuclear physics, though neces- 
sarily brief and incomplete, has traced the 
growth of the idea that there are enormous 
reserves of energy in all matter ; that these are 
of a nature quite different from those involved 
in chemical processes, such as the burning of 
coal or oil or the detonation of T.N.T. or other 
explosives, and that the nuclear reactions by 
which they are released are more comparable 
to those occurring in the sun or stars or in the 
natural radioactive elements found on the earth. 
While this idea has been formed and steadily 
strengthened since the discovery of the pheno- 
nenon of radio-activity at the end of last 
century it is only since the discovery, reported 
at the beginning of 1939, of the special pheno- 
menon of fission that a way has been clearly 
seen by which this atomic or nuclear energy in 
matter could be released, controlled, and put 
to use by man. 

In recent years the enormous effort expended 
on the solution of this problem, practically all 
of which has been borne by the U.S.A., has been 
concentrated on the development of an atomic 
bomb. Considerations of security make it 
impossible to disclose many of the details of 
this work, but in what follows some indication 
is given of the share in it which has been 
carried out in Britain. Before doing this, how- 
ever, it may be worth summarising the nature 
of the problems relating to the use of fission, 
either to produce a violent explosion or to 
liberate atomic energy under controlled con- 
ditions, as they appeared when the work was 
organised, with a new sense of its urgency and 
importance, at the beginning of the war. 

It was generally accepted that a chain reaction 
might be obtained in uranium which -would 
yield enormous amounts of energy. This, on a 
basis of equal weights, would be millions of 
times greater than that produced by the com- 
bustion of coal or oil. But it was realised that, 
if this chain reaction was to be divergent and 
self-sustaining, certain critical conditions must 
be satisfied. In the first place, the system as a 
whole must be of such a size that there was not 
too great a probability that neutrons, produced 
in the fission process, would escape from the 
system and so be unable to take any further 
part in the chain process. 

Secondly, the system must not contain more 
than a limited amount of material that would 
absorb neutrons and, in this way again, remove 
their chance of contributing to the divergent 
fission chain reaction. 

Thirdly, the fact was appreciated that, if the 
reaction was not to “‘ run away,’ it was essential 
to make use of neutrons of very low energy in 
the individual steps of the chain process. Only 
then would it be possible to introduce methods 
which would allow the rate of development of 
the process to be controlled. The neutrons 
produced when fission occurs have very high 
energies, but this is dissipated as a result of 
elastic collisions with the nuclei of other atoms 
that may be present. Professor Joliot and his 
co-workers in Paris and Professor Fermi and 
other physicists in the U.S.A., were giving 
thought to the possibility of using a mixture 
of uranium and some suitable “‘ slowing-down ” 
medium arranged, in such a way that the fast 
neutrons produced by fission would lose their 
energy by elastic collisions before initiating 
further fission in the uranium. A suitable 
“ slowing-down ” medium must, above all, not 
have any large probability of capturing a 
neutron, and its atoms should be of as small 
mass as possible in order to get the maximum 
rate of loss of energy .in the neutrons through 
elastic collisions.. The most suitable materials 
to fulfil both these conditions were “ heavy 
hydrogen” or its compound “ heavy water,” 
helium, beryllium, and carbon. 

At the beginning of 1940, Dr. Frisch and 
Professor Peierls, of Birmingham University, 
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University, independently called attention to 
the possibility of producing a military weapon 
of unprecedented power. They pointed out 
that the slow neutron chain reaction woulc, not 
produce explosive effects much greater than 
those obtained with ordinary explosives, but 
that if a chain reaction with fast neutrons could 
be realised the explosive effects might be 
enormous. It was realised that ordinary 
uranium would not be suitable, for even if a 
fast chain reaction could be realised with it, a 
very large quantity of metal would be required, 
On the other hand, the isotope U.235, if it 
could be separated, offered great possibilities, 
It seemed that the amount required to make 
&@ bomb would not be very large, certainly 
between 1 kilo. and 100 kilos., and rough calcu. 
lations of the energy released showed that the 
explosion of such a bomb might be equivalent 
to many thousands of tons of T.N.T. 

'The explosion of an atomic bomb is very 
different in its mechanism from the ordinary 
chemical explosion, for it can occur only if the 
quantity of U.235 is greater than a certain 
critical amount. This is because the reaction 
depends on the conservation of the neutrons 
produced in the fissions. In a block of pure, or 
nearly pure, U.235, the neutrons will either be 
absorbed in the mass of metal, producing new 
fissions, or they will escape into the outer air, 
thus being wasted and useless for propagating 
the reaction. The proportion of neutrons which 
escape can be reduced by increasing the size 
of the block of metal, since the production of 
neutrons is a volume effect and will therefore 
increase more rapidly with size than the loss 
by escape, which is surface effect. It follows 
that if the explosion is possible it will require a 
certain minimum amount of material, which is 
called the critical size. The chain reaction will 
develop so fully that an explosion occurs only 
if the quantity of U.235 is greater than this 
critical amount. Quantities less than this are 
quite stable and perfectly safe. On the other 
hand, if the amount of material exceeds the 
critical size it is unstable and a reaction will 
develop and multiply itself with enormous 
rapidity, resulting in an explosion of unprece- 
dented violence. Thus all that is necessary to 
detonate a bomb of U.235 is to bring together 
two pieces each less than the critical size, but 
which, when in contact, form an amount 
exceeding it. 

If an appreciable fraction of the atoms in a 
mass of U.235 undergo fission within a very 
short time, the amount of energy liberated will 
be so great that the mass will attain a tempera- 
ture of many million degrees and a pressure of 
many millions of atmospheres. It will conse- 
quently expand with very great rapidity. As 
the density of the mass decreases the neutrons 
can escape more easily from it, and the chain 
reaction will come to an end. In order to 
release an appreciable fraction of the available 
energy it is therefore necessary that the reaction 
should develop so rapidly that a substantial 
part of the material can react before the system 
has time to fly apart. The neutrons produced 
in the fission process are fast enough to fulfil 
this condition (but not if they are slowed down 
by artificial means, as mentioned in the para- 
graphs above). 

The interval of time between the beginning 
and the end of the nuclear reaction is exceed- 
ingly brief. In this interval the mass will have 
expanded so much that the nuclear reaction 
breaks off, owing to the escape of neutrons. 
During this interval a substantial part of the 
mass of U.235 should undergo fission, releasing 
a large amount of energy. If only 1 Ib. of U.235 
is affected, this release of energy will be as 
much as from 8000 tons of T.N.T. 


PROFESSOR Sir GEORGE THOMSON’S COMMITTEE 


A committee of scientists, with Professor Sir 
George Thomson as chairman, was set up in 
April, 1940, originally under the Air Ministry 





and Professor Sir James Chadwick, of Liverpool 


and later under the Ministry of Aircraft Pro- 
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duction. This committee was instructed to 
examine the whole problem, to co-ordinate work 
in progress, and to report, as soon as possible, 
whether the possibilities of producing atomic 
pombs during this war, and their military 
effect, were sufficient to justify the necessary 
diversion of effort for this purpose. 

The first step to be taken was to establish the 
nuclear data on which depended the possibility 
of an atomic bomb and which determined its 
siZe. 

This work had already begun at Liverpool 
early in 1940, under Professor Sir James 
Chadwick, and it was now pushed on more 
rapidly with Drs. Frisch and Rotblat as his 
senior collaborators. As the work developed 
and further problems appeared, it was extended 
to the Cavendish Laboratory, Cambridge, under 
Drs. Feather and Bretscher. This also had the 
advantage of providing an insurance against 
possible interruption from the effects of bombing, 
to which the Liverpool laboratory was some- 
what exposed. 

The many theoretical aspects of the problem 
were investigated by Professor Peierls, assisted 
by Dr. Fuchs and others. They used the 
experimental data provided by Liverpool and 
Cambridge to calculate the critical size of the 
bomb, they examined the mechanics of the 
reaction, and calculated the amount of energy 
likely to be released in an atomic explosion, 
studying the conditions for increasing the 
amount. 

This was clearly only one side of the problem, 
for it would not have been of immediate prac- 
tical use to show that an atomic bomb was 
feasible provided that a certain quantity of 
U.235 were available unless it could also be 
shown that there was a reasonable possibility 
of separating such a quantity of U.235 from 
ordinary uranium and in a reasonable time. 

This aspect of the problem was also con- 
sidered by the committee. In the early stage 
of the work not much actual experiment could 
be done owing to the scarcity of men and of 
facilities, but one method of separation was 
examined at Liverpool and shown to be 
unpromising. There are, of course, several 
methods available for separating isotopes on a 
laboratory scale. These were examined very 
carefully by the committee, having in mind 
that it was essential to select and concentrate 
on,what was likely to be the most economical 
method, owing to the fact that the manpower 
and industrial resources of Britain were already 
wholly engaged on production for immediate 
war needs. The committee came to the con- 
clusion that the gaseous diffusion method was 
by far the most promising for large-scale pro- 
duction. It is based on physical principles 
which have long been fully understood and 
which are easily amenable to calculation, and it 
seemed likely to make fewer demands for highly 
skilled precision work. 

Research on this method of separation was 
taken up by a team of workers under the direc- 
tion of Dr. F. E. Simon, in the Clarendon 
Laboratory, Oxford. They were aided on the 
theoretical aspects by Professor Peierls and his 
group, and on the chemical side by Professor 
W. N. Haworth and a group of men under his 
direction in the Chemistry Department, Bir- 
mingham University. The Metropolitan- 
Vickers Electrical Company and Imperial 
Chemical Industries, Ltd., were consulted on 
the many ‘technical questions which were 
involved. Some experimental work on the 
diffusion method was also started at Imperial 
College, London University. 

By the early summer of 1941, the committee 
decided that the feasibility of a military 
weapon based on atomic energy was definitely 
established and that this weapon had unprece- 
dented powers of destruction, that a method of 
producing the amounts of material required 
was in view, and that a fair estimate of the 
industrial effort needed to accomplish the 
project could be given. Accordingly, the com- 
mittee drew up a report dated July 15th, 1941, 
which summarised its findings and which made 
recommendations for the prosecution of the pro- 
ject on a large scale. By agreement between the 
Minister of Aircraft Production and the Lord 
President of the Council, this report was 
referred to the Scientific Advisory Committee 





of the War Cabinet, of which Lord Hankey was 
the Chairman. 

It is proper at this point to consider in 
general terms what had been done and what 
remained to be done. 

The experiments on the nuclear properties 
of uranium had confirmed that ordinary 
uranium itself would be useless for the purpose 
of an atomic bomb and that it would be neces- 
sary to use the isotope U.235, which is present 
in ordinary uranium only to the extent of 
0-7 per cent. They had further shown that if 
pure or nearly pure U.235 were available in 
sufficient bulk a chain reaction could develop 
which would result in an explosion of extreme 
violence. The data which had been obtained 
were sufficient to give an estimate of the 
amount of U.235 required, but this estimate was 
very rough and the critical size was known only 
to a factor of three. 

The theoretical work had confirmed the early 
result that the amount of energy released in an 
atomic explosion would be very large compared 
with the effect of ordinary bombs. Calculations 
had been made on the effect of ‘‘ tampers ” and 
on the best size of bomb. The method of 
assembly of the material for use as a weapon 
and the method of fusing had been considered, 
but no experiments had been made. 

On the problem of production of this material 
U.235 it had been decided to concentrate on 
the gaseous diffusion method, and research and, 
development on some aspects had shown con- 
siderable promise. A scheme had been put 
forward by Dr. Simon and Professor Peierls 
which had proceeded to the first stage of design. 
Leading experts of industrial firms had been 
consulted who had agreed that it should be, 
possible to build a satisfactory plant, although 
difficulties were to be anticipated. Estimates 
were given for the cost of a plant to provide 
adequate quantities of U.235 and for the time 
required, to build it. 

In short, the Committee was completely 
convinced that an atomic bomb depending on 
the fission of U.235 was feasible and that its 
effect would be comparable with that of some 
thousands of tons of T.N.T. and that a method 
of separation of U.235 from ordinary uranium 
could be realised, on a large scale, so that suffi- 
cient quantities of the material could be 
obtained. 

Admittedly, a great deal of work remained to 
be done on all aspects of the project. More 
precise nuclear data were required so that, for 
example, the critical size could be estimated 
with better precision; some points needed 
confirmation ; methods of assembly and of 
fusing of the material had to be thoroughly 
examined. The main problem, however, was 
the design and construction of a plant for the 
production of the material, and this most 
essential part of the project was only in its 
early stages. 

A different, but important, aspect of the 
application of the fission of uranium was also 
reviewed by the Committee. This was the 
possibility, mentioned in a previous section of 
this statement, of finding conditions under which 
a mixture of uranium and some suitable 
‘‘ slowing-down ” medium might give a neutron 
chain reaction in which the release of energy 
was obtained in a controlled way. This work 
was being carried out at Cambridge by Drs. 
Halban and Kowarski. These two French 
physicists had been sent by Professor Joliot to 
this country at the time of the fall of France 
in June, 1940. 

They brought with them the 165 litres of 
‘heavy water ’’—practically the whole world 
stock of this material—which the French 
Government had bought from the Norsk 
Hydro Company just before the invasion of 
Norway. Drs. Halban, and Kowarski were 
instructed by Professor Joliot to make every 
effort to get in England the necessary facilities 
to enable them to carry out, with the co-opera- 
tion of the British Government, and in the 
joint interest of the Allies, a crucial experiment 
which had been planned in Paris and for which 
the “ heavy water ” had been acquired. 

Facilities were provided at the Cavendish 
Laboratory, Cambridge, and, by December, 
1940, they produced strong evidence that, in a 
system composed of uranium oxide (as actually 


used) or uranium metal with “heavy water” 
as the slowing-down medium, a divergent slow 
neutron fission chain reaction would be realised 
if the system were of sufficient size. 

It seemed likely that, if uranium metal were 
used, this critical size would involve not more 
than a few tons of “ heavy water.” 

“The Committee concluded that this work 
had great potential interest for power pro- 
duction, but that this particular application 
was not likely to be developed in time for use 
in the war. 

“It was, however, recognised that the slow 
neutron work had a bearing on the military 
project, for the plutonium which would be pro- 
duced in such a system could be extracted 
chemically and might be capable of use in an 
atomic bomb instead of U.235. The difficulties 
in the way of building a slow neutron system 
seemed to be prohibitive at that time. In order 
to produce the quantities of plutonium which, 
it was guessed, from analogy with U.235, 
might be required for a bomb, many tons of 
uranium and many tons of heavy water would 
have been necessary. The latter particularly 
would have demanded a major industrial effort.” 

During this period, April 1940 to July, 1941, 
similar problems were occupying the minds of 
American scientists. Contact was maintained 
partly by the transmission of reports through 
the normal scientific liaison machine and partly 
by visits in both directions by scientists on 
general scientific missions. 

Professor Bainbridge, of the National Defence 
Research Committee of America (N.D.R.C.), 
was in England in April, 1941, and Professor 
Lauritsen (N.D.R.C.) was in England in July 
of the same year on general scientific matters. 
Both were invited to attend meetings of Sir 
George Thomson’s Committee. 


DIRECTORATE OF TUBE AtLoys, D.S.IR. 


The Scientific Adyisory Committee of the 
War Cabinet, of which Lord Hankey was the 
Chairman, endorsed the view of Sir George 
Thomson’s Committee on the importance of the 
atomic bomb, with the result that Mr. Churchill, 
who had been kept informed on the develop- 
ments by Lord Cherwell, asked Sir John 
Anderson, in September, 1941, to undertake 
personal responsibility for the supervision of 
this project as one of great urgency and secrecy. 
To advise him he set up, under his chairman- 
ship, a Consultative Council, of which the 
members were the Chairman of the Scientific 
Advisory Committee of the War Cabinet (Lord 
Hankey and, later, Mr. R. A. Butler), the 
President of the Royal Society (Sir Henry 
Dale), the Secretary of the Department of 
Scientific and Industrial Research (Sir Edward 
Appleton), and Lord Cherwell. To ensure con- 
tinuity the Minister of Aircraft Production, 
Lord Brabazon of Tara, served on this Council 
at the beginning. 

The direction of the work was entrusted to a 
new Division of the Department of Scientific and 
Industrial Research, and thus fell under the 
general administrative charge of Sir Edward 
Appleton as Secretary of the Department. It 
was known, for reasons of security, as the 
Directorate of Tube Alloys. Mr. W. A. Akers 
was, at Sir John Anderson’s request, released 
by the board of Imperial Chemical Industries, 
Ltd., to act as Director, with direct access to 
the Minister on all questions of policy. 

Mr. Akers had, as his deputy and principal 
assistant, Mr. M. W. Perrin, who was also lent 
by I.C.I. Mr. Akers was advised by a Technical 
Committee, under his chairmanship, composed 
of the scientists who were directing the different 
sections of the work and some others. The 
original members were Professor Sir James 
Chadwick, Protessor Peierls and Drs. Halban, 
Simon and Slade, with Mr. Perrin as Secretary. 
Later it was joined by Sir Charles Darwin and 
Professors Cockcroft, Oliphant, and Feather. 


Visit oF U.S. Mission To Brrratn, NOVEMBER, 
1941 


In November, 1941, at the time when the 
new T.A. (Tube Alloys) organisation was set 
up, an American mission, composed of Pro- 
fessors Pegram and Urey, of Columbia Uni- 
versity, came to this country to study the 





experimental and theoretical work which had 
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been done on the T.A. project, to learn our 
ideas for future work and to agree on arrange- 
ments for complete and rapid interchange of 
information. 

They visited all the establishments where 
T.A. work was in progress and took part in a 
meeting of the new T.A. Technical Committee, 
at which progress was reviewed and new pro- 
grammes discussed. 


Vistr oF Bririsp T.A. Mission to U.S.A,, 
FEBRUARY-APRIL, 1942 


Under the new organisation a great extension 
of the scale of work, both in university and 
industrial laboratories, was started. In the 
U.S.A. also a greatly intensified T.A. effort had 
followed the return of Professors Pegram and 
Urey from England. A mission composed of 
Mr. Akers, Dr. Halban, Professor Peierls and 
Dr. Simon visited America at the beginning of 
1942 to ensure that the programmes planned 
for the United Kingdom were co-ordinated as 
efficiently as possible with the American work. 

Every section of the American programme 
was examined in detail and it was already clear 
that the new American T.A. organisation 
intended to make the fullest use of the enornious 
resources available in the universities and in 
industry. 


Briris# T.A. PRoGRAMME 


It was clear in 1942, that even though 
granted very high priority, the seale upon which 
T.A. research and development could be under- 
taken in the United Kingdom must be far 
smaller than in America. A large proportion 
of the qualified physicists was occupied in other 
urgent war work and the industrial resources 
of Britain were engaged, at that time in war 
production to a much greater extent than was 
the ease m the U.S.A. 

Consequently it was necessary to limit the 
field of T.A. investigation. Broadly, the pro- 
grammes chosen were :— 


Determination of essential nuclear physical 
data. 

Theoretical investigations into the chain 
reaction in an atomic bomb, the dimensions 
and design of a bomb and its blast effect. 

The gaseous diffusion U.235 separation 
process. This included theoretical and 
experimental research on the process, the 
design and construction of prototype 
machines, the manufacture of materials 
needed, studies on materials of construction, 
&e. 

Investigation of slow neutron divergent 
systems, especially with “‘ heavy water” as 
the slowing-down medium. - 

The manufacture of uranium metal for the 
slow neutron systems or “ piles.” 

The manufacture of “heavy water.” 


Location oF WoRK 

E Determination of Nuelear 
Physical Data.—The research teams: at Liver- 
pool and Cambridge universities were consider- 
ably strengthened and small programmes were 
started at Bristol and Manchester universities. 
Professor Sir James Chadwick exercised general 
supervision over all this- work. 

Slow Neutron Systems.—This work continued 
at Cambridge under Drs. Halban and Kowarski, 
with the collaboration of Dr. Bretscher. 

Theoretical Investigations into Chain Reaction, 
&c.—Professor Peierls and his team continued 
their studies at Birmingham, with collaboration, 
on special problems, with Professor Dirac, of 
Cambridge. Later, when Professor Peierls 
moved to U.S.A., Dr. A. H. Wilson led this 


group. 


The Gaseous Diffusion Process—University} 


Research.—The experimental work was. under 
the general direction of Dr. Simon. His 
extended’ team at the Clarendon Laboratory 
had, as leaders, Mr. Arms and Drs. Kurti and! 
Kuhn. The theoretical. study of the process 
remained in the hands of Professor Peierls and 
his group at Birmingham. Also, as Birmingham! 
University, Professor Haworth, who had been’ 
very active in T.A. from the days of the 
Thomson: Committee, had: a group working on) 
a number of chemical problems connected with 


Research and De t in Industrial 
Establishments.-The Metropolitan-Vickers Elec- 
trical Company, Ltd., accepted a contract for 
the design and construction of certain prototype 
machines embodying the principles worked out 
by Dr. Simon and Professor Peierls. e 
successful construction of these machines was & 
considerable technical achievement in view of 
the novel feattires contained in them. They 
were later abaridoned in favour of a simpler 
design, which offered certain advantages in 
operation. 

Imperial Chemical Industries, Ltd. (I.C.1.), 
weré entrusted with the contract for the 
development of the diffusion plant as a whole, 
and the work was catried out by the Billingham 
Division of that eompany. This programme 
was a very extensive one, as if dovered every- 
thing involved in the design of a complete 
plant, including the working out of flow sheets, 
research on materials of construction, and the 
development of new types of valves, instru- 
ments, &., to meet novel conditions. 

In this work they were assisted by the Metals 
Division of the I1.0.I., which studiéd various 
manufacturing processes. I.0.I. Metals, Ltd., 
had, as sub-contractors, Peroy Luid Humphries 
and Co., Ltd., arid the Sun Engravirig Company, 
Ltd., co-ordinated, by Dr. Banks, whose services 
were made available by the Printing and Allied 
Trades Research Association. Metallisation, 
Ltd., also made a valuable contribution to this 
section of the work. 

Processes for the manufacture of the many 
special chemicals required were worked out by 
the General Chemicals Division of 1.C.1., assisted 
by the Dyestuffs Division. 

The Mond Nickel Company, Ltd., under a 
separate contract, made a very sucéessful 
investigation of certain metallurgical problems. 

Although some of these researeh programmeés 
will be carried on a little longer, largely in order 
to establish optimum conditions, 1.0.1.; Billing- 
ham Division, has been able to close down the 
main programme after producing flow sheets 
and designs for diffusion plants operating over 
a fairly wide range of conditions. 

In broad outline the plant is, of course, 
sitnilat to the American diffusion plant now in 
operation, but it embodies certain novel 
features. 

The Manufacture of Uranium Metal.—t.C.I. 
(General Chemicals), Ltd., undertook the 
manufacture of uranium metal and succeeded 
in developing a satisfactory method. The con- 
version of the metal into rods, as required for a 
“pile,” was tackled by I.C.I. Metals Division. 
It soon became apparent that niany problems 
required study in connection with the physical, 
metallurgical, and ehemical properties of the 
metal. Research on these points was under- 
taken by the National Physical Laboratory, 
Dr. Simon at Oxford with a sub-group at 
Birmingham, the British Non-Ferrous Metals 
Research Association, Dr. Orowan at Cambridge, 
‘and the Alkali Division of I.C.1. 

Heavy Water—t.C.1. Billmgham Division, 
which had some experience in thé separation of 
“heavy water” on a laboratory scale, was 
asked to prepare a scheme for the production of 
this material on a large seale. After examining 
various methods they reported that the most 
suitable process to adopt in this eountry, if 
speed of construction and certainty of operation 
‘were paramount, was the electrolytic procéss 
incorporating the vapour phase catalytic 
exchange principle introduced by Professor 
Taylor, of Princeton University, U.S.A. Flow 
‘sheets arid designs were prepared for a planit in’ 
which the exchange system was of a novel 
‘design, believed to be simplerand more efficient 
‘than any of those hitherto used or suggested. 
Electro-Magnetic Method.—Through the inter- 
change of information we were aware of the 
‘remarkablé development work which was being: 
carried on at the University of California under 
Professor E. O. Lawrence, with the objeet of 
coverting the mass spectrograph, used for the’ 
separation of isotopes‘in minute quantities, irito 
a large-scale production apparatus. But it was 
decided: not to-start any corresponding research 
‘in this country as the physicist most suitable, 
for this: work, Professor Oliphant, of Bir- 
‘mingham, was engaged in other urgent war 





him from that work so that it was decided to 
start a research programme at Birmingham on 
this method. Before work had really started, 
Professor Oliphant visited America in con. 
nection with discussions on @ closer integration 
of British and American T.A. efforts, in which 
it was agreed, as described below, that the most 
efficient course to follow, in the joint interest, 
was for Professor Oliphant and most of his team 
to move to U.S.A. The British electro-magnotic 
programme was therefore abandoned. 

After Professor Oliphant’s return to this 
country in March, 1945, it was decided to 
arrange for research to be started on some of 
the electrical engineering problems involved 
in this type of plant. With this object, research 
contracts have been placed with the British 
Thomson-Houston Company, the General Elec. 
tric Company, and Metropolitan-Vickers Elec. 
trical Company. In addition, the first and last 
of these companies had already given consider- 
able assistance by lending to the British T.A, 
organisation the services of Dr. K. J. R. 
Wilkinson, Dr. T. E. Allibone, ‘and other 
physicists and engineers. 

Co-ordination of Programmes.—It will be 
seen, from the account of the diffusion plant 
research project, that many university and 
industrial teams were concerned, so that proper 
co-ordination of the work became an important 
matter. The same applied to the work on the 
production of uranium metal and its metal- 
lurgy. It was also evident that some of the 
chemical research carried out for one project 
would be of ititerest in coniiection with another. 
To ensure satisfactory co-ordination of the work, 
certain committees and panels were set up. 


ReseARoH CONTRACTS, PATENTS 


The contracts under which research is carried 
on in university laboratories contain clauses 
reserving exclusively to the Government all 
discoveries, inventions, and other results arising 
from the work. In the case of researches 
carried on by industrial firms, all results, inven- 
tions, and developments in detail applicable 
within the T.A. field became exclusively the 
property of the Government. Where an inven- 
tion is also usable outside the T.A. field, pro- 
vision has been made whereby its use outside 
the field can be made available to industry. It 
is within the discretion of the Government to 
decide whether or not a particular use is within 
or without the field. Questions relating to 
inventions and patents are dealt with by a small 
Patents Committee. 


Jot BririsH-CANADIAN-AMERICAN SLOW- 
Nettron Project ty CANADA 


Towards the erid of 1942, it was decided that 
the slow-neutron research in progress at Cam- 
bridge would proceed more quickly and effi- 
ciently if it were transferred to a place geo- 
graphically nearer to Chicago, where the corre- 
sponding American work was being carried out. 
A proposal was made to the Canadian Govern- 
ment that a joint British-Canadian research 
establishment should be set up in Canada, 
to work ini close touch with the American group. 
The Canadian Government weléomed the 
suggestion, with the result that, at the beginning 
of 1943, a large research establishment was set 
up in Montreal under the general direetion of the 
National Research Council of Canada. 
Practically the whole of the Cambridge group, 
under Dr. Halban, was moved to Montreal, 
where the research staff was rapidly augmented 
by many Canadian scientists, several new 
recruits from the United Kingdom, and a 
certain number from the United States. The 
laboratory was at first directed by Dr. Halban. 
He yesigned this position early in 1944 and 
Professor J. D. Cockeroft was appointed to 
succeed him. During the spring of 1944, the 
Americans joined actively in that project. Its 
seope was enlarged and in 1944 a site was 
sélected on the Ottawa River, near Petawawa, 


‘Ontario, fot the construction of a pilot scale 


pilé using “ heavy water,” supplied by the U.S. 
Government; 4s the slowing-down medium. 
This jot enterprise in Canada has been 
deseribed more fully in statements issued by the 
Canadian Governmerit. It represents a great 








the diffusion project. 





work. In July, 1943, it was possible’ to: release 


contribution, both in men arid money, by that 
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Government to the development of this new 
pranch of science and its application. 


TRANSFER OF BririsH T.A, RESEARCH GROUPS 
To U.S.A. 


In August, 1943, Sir John Anderson visited 
America and discussed with the U.S, authorities 
the means by which the co-operation between 
the two countries might best be placed upon a 
more formal basis. Further discussions took 
place subsequently between President Roose- 
yelt and Mr, Churchill, which led to the setting 
up of the Combined Policy Committee in 
Washington. 

Professor Sir James Chadwick, who was 
appointed Scientific Adviser to the British 
members of this Committee, examined, with 
those responsible for the scientific and technical 
direction of the American project, the question 
whether there were any further steps which 
could be taken, in the. pooling of scientific and 
technical effort, which would accelerate the 
production of atomic bombs in the U.S.A, 

As a result of these discussions it was decided 
to move to America a large number of the 
scientists working in England on T.A, in order 
thet they might work in the appropriate 
American groups. 

At this time Professor Bohr escaped from 
‘Denmark and the British Government appointed 
him as an adviser on scientific matters. His 
scientific advice on the T.A. project has been 
available both in this country and in the 
United States to the two Governments. Pro- 





fessor Oliphant and his team from Birmingham 


University were moved to Berkeley to work 
with Professor Lawrence’s group engaged in 
research on the electro-magnetic isotope separa- 
tion project. They were joined by other 
physicists from Britain, including Professor 
Massey, of University College, London; Dr. 
T. E, Allibone and Dr, K. J, R. Wilkinson, who 
worked partly at Berkeley and partly at the 
electro-magnetic separation plant itself. 

Dr.. Emeleus, of Imperial College, London, 
Dr. J. P. Baxter, and others were transferred to 
the electro-magnetic plant, Dr. Frisch, from the 
Liverpool nuclear physics group, and Dr. 
Bretscher, from the corresponding Cambridge 
section, together with some members of their 
teams, were moved into the great American 
T.A. research establishment at Los Alamos, 
which is described in American statements on 
the project. They were joined, at that time or 
later, by a number of other British scientists, 
including Professor Peierls and Dr, Penney, of 
Imperial College, London University. Professor 
Sir Geoffrey Taylor also paid several visits to 
this establishment. 

The effect of these transfers, and others which 
were made to the Montreal project, was to close 
down entirely all work in the United Kingdom 
on the electro-magnetic process and to reduce 
almost to nothing the nuclear physical research. 

Neverthless there is no doubt that this was 
the proper course to follow in the light of the 
decision which had been taken to give the 
highest priority to the production, in the 
shortest possible time, of an atomic bomb for 
use in this war. 








- The History of Radar 


No. Il—(Continued from page 135. August 17th) 


E continue below the story of Radar 

development begun in last week’s issue by 
giving excerpts from a number of documents 
on the subject supplied to us by the Ministry 
of Information. 


Brirain anpD THE U.S.A. 

All the enemy Powers have used Radar, but 
their application of this principle has always 
lagged behind that of the Allies. They have 
been beaten in the battle of research and 
application. More nations than one were 
experimenting between the wars on techniques 
of detecting objects such as aircraft by radio 
reflections. The methods differed, and there is 
little point in making claims to priority. Britain 
does not claim to be the “first and true”’ 
inventor of Radar any more than any one 
country can claim sole credit for the motor-car ; 
but in Britain ten years ago the work of the 
United Kingdom scientists was seized on and 
developed as the first line of defence. Radar 
went into the air exercises of 1937 and 1938 and 
stood behind the apparently few British pre- 
parations for the impact of war at the time of 
Munich; it had, in fact, by that time com- 
pletely altered the strategy of our air defence. 
In that step Britain was first and alone. She 
took the initiative in August, 1940, when she 
stood alone against the Axis, in giving all her 
secrets freely and unconditionally to the United 
States. 

The U.S.A. had already developed indepen- 
dently some of the devices of which we informed 
her in 1940. The cause of the greatest revolu- 
tion in Radar, however, and a common stem 
from which grew the British and American 
modern developments on wavelengths of a few 
centimetres was the British magnetron valve, 
devised during the war and capable of generat- 
ing radio energy of many kilowatts, Since 
those first days the co-operation in Radar 
research and development has been so close 
that it is happily impossible to separate out the 
British and American shares. Canada, too, 
responded in generous fashion to the need for 
radio research and production outside Britain, 
and trained many operating and servicing crews 
of the Royal Canadian Air Force who came to 


this country and manned a proportion of our 
Radar installations. 


Tue Becrynines or RADAR 


atmosphere which acts as a radio reflector 
60 miles above the earth’s surface, was found 
out by means of high-powered wireless pulses 
reflected from them. Those experiments, 
which in England were carried out under the 
auspices of the Department of Scientific and 
Industrial Research, may be said to be the first 
in radio range-finding, In 1934, there were 
scientific men at the Air Ministry deeply dis- 
tressed, because there were no known means by 
which the country was likely to be successfully 
defended against air attack. Late in that year 
the Air Ministry decided to begin a new attack 
on the problem of air defence and set up the 
Committee for the Scientific Survey of Air 
Defence, and one of its officials informally 
approached a member of the National Physical 
Laboratory regarding the possibility of a death 
ray. The response of the National Physical 
Laboratory scientists was immediate and 
definite ; there was no early hope of a death 
ray, but energy re-radiated from an aircraft 
ought to suffice for location. An experiment 
demonstrating this fact was instigated by the 
Committee. It was successful, and Radar was 
born. 

One of the next steps was the first meeting, 
in April, 1935, of a special Air Defence Research 
Sub-Committee of the Committee .of Imperial 
Defence, containing senior representatives of all 
three Services and of the Departments of State 
concerned. By December of that year the 
experimental work was sufficiently advanced for 
the Air Ministry to decide on establishing a 
chain of five Radar stations on the East Coast 
of England, and this was, in fact, the first 
operational Radar system installed anywhere in 
the world. In August, 1937, authority was 
given for fifteen additional stations to be added 
to the chain, giving complete cover to the whole 
East and South-East Coasts of Great Britain. 

In September, 1938, at the time of Munich, 
every available experimental equipment was 
put into operation, manned by research workers 
and chosen men from the Services. By that 
time £2,000,000 had already been spent by the 
State on the new project. 

With the immediate crisis past, work on 
finishing the chain facing the Continent was 
urged forward by the Air Ministry. The build- 
ing of a continuous chain of stations from Scot- 





Soon after the first of the two Great Wars, the 
height of the Heaviside layer, a “shell” of 
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March, 1939. In order that the warnings of 
enemy air attack could be flashed from the 
Radar stations to the R.A.F. controllers, and 
so to the civil defence and the public, a new net- 
work of telephone lines thousands of miles in 
length had to be specially laid by the G.P.O. 
Ever since that Easter before the war, when 
Italy invaded Albania, a twenty-four-hour 
watch has been kept on the North Sea 
approaches and the great majority of the air- 
craft approaching our eastern shores tracked 
and plotted. Soon after war began, the rest 
of the coastline of the United Kingdom was 
covered, completing the last link in the home 
chain. 

The great testing time of the chain’s capacity 
and value was the Battle of Britain. Each 
station was a combined transmitter and 
receiver. Its powers were the measuring of 
distance, and height of aircraft within its very 
considerable range, besides differentiation 
between friend and foe. 

As soon as the principle had been clearly 
established that pulses of energy on about 
10m. wavelengths and a few millionths of a 
second duration could be transmitted to 


in friendly aircraft which gave a Radar echo 
characteristic of the friend. 


THE NEED FoR NEw VALVES 


It had already been recognised, early in 1935, 
that while the detecting stations could observe 
without fail all aircraft flying at normal heights, 
there would be a region extending to a few 
hundred feet above sea level where an enemy 
could creep close in before being detected. 
Therefore equipment had to be developed for 
the detecting of low-flying aircraft, and this 
involved the design before the magnetron era 
had been reached of a whole new series of radio 
valves, capable of generating radio energy on 
@ wavelength of 14m. 
The indicator used to show the signals 
returned from aircraft has been, all along, the 
cathode ray tube, an item familiar in television 
receivers. The earlier techniques of Radar 
involved a display in the form of a bright line 
across the face of the cathode ray tube, the 
aircraft echo being shown by a V-shaped pro- 
jection above or below the line. The distance 
of this projection from one end of the line 
(which was in fact a distance scale) was an 





** flood-light ’ a wide space and that all aircraft 


accurate measure of the distance between the 
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Aerial System of a G.C.I. (Ground Controlled Interception) Station. From such stations our fighter 
aircraft were directed towards the enemy raiders until they were near enough to permit them to use their 
own A.I. (Airborn Interception) apparatus. Each station could deal with a number of raids simultaneously. 


in that space would give an indication of their 
presence and a precise measure of distance from 
the station, the determination of direction was 
accomplished by adapting existing wireless 
direction finding technique. That meant that 
the position of an aircraft could be fixed in two 
dimensions : with its range and bearing known, 
it could be located on a map to within a mile or 
better while it was still halfway across the North 
Sea. Nor was that confined to an isolated air- 
craft, but could be applied to each in turn in the 
** floodlit ”’ zone. 

However, for the manceuvring of fighters the 
enemy’s height must also be known. In fact, 
height finding had been developed about the 
same time as the determination of bearing, in a 
manner reminiscent of the stereoscope. By 
comparing the strength of the received echo at 
two sets of aerials at different heights above the 
ground it became possible to determine the 
height of the aircraft to within about 500ft. 
This, together with a technique of estimating 
the number of separate aircraft in a formation, 
completed all the essential information except 
whether the aircraft were hostile or not; this 
key problem of identification in the operational 
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military purposes. Shorter waves, and 
smaller aerials, made possible compact equip. 
ments which could be mounted on the masis oy 
super structure of ships, in mobile trailers, oy 
on searchlights. The measurement of range on 
land and at sea by visual means was soon out. 
stripped by its radio rival, and with further 
refinement in the naval application of the new 
technique this led to the complete solution of 
the “blind fire” problem. Starting with an 
attachment to the air warning equipment, 
separate sets for fire control have been in service 
in His Majesty’s ships since 1940, enormously 
increasing their striking power. 

Detection of enemy warships from aircraft, 
the warning to our ships of enemy aircraft 
approaching, the defence of harbour and coasts 
against small enemy vessels, the feeding of 
gunnery data from Radar equipment into pre. 
dictors, the control of searchlights by Radar 
so that they could unmask when already sighted 
on the aircraft ; all these had been accomplished 
at the laboratory stage by the outbreak of 
war, although the operational techniques were 
to be improved and far-reaching new devices 
produced later on. 


DEFENCE AGAINST THE NIGHT BoMBER 


The early Army sets could not give the 
position of the enemy aircraft quite as exactly 
as the guns required, and visual correction was 
not always possible, particularly in cloudy 





The transmitter and receiver of a Ground Controlled 
Interception Station. .This equipment was placed 
underground near the aerial system. On the cir- 
cular screen of the cathode ray oscilloscope the 
positions of the raiders and our night fighters were 
shown, our own aircraft being distinguished from 





Radar station and the aircraft returning the 
radio echo. 

Developments followed quickly. The use of a 
very high-frequency technique for the detection 
of low-flying aircraft next made it practicable 
to mount the whole aerial system (now smaller 
because of the shorter wavelength) on a turn- 
table, and to concentrate the energy into a 
beam, rather like a widely dispersed search- 
light. This beam could then sweep the horizon, 
if necessary, through the whole 360 deg., and 
by suitable devices on the cathode ray tube the 
display line could be made to rotate in time with 
the aerial. By making the echo returned from 
an aircraft brighten this line, instead of causing 
a V* projection on it, the actual position of the 
aircraft could be shown by a bright spot on the 
tube, the face of which could have a map of the 
surrounding land and sea drawn on it. 


‘Toe ProsieM or “ BLIND FIRE” 


The Royal Navy and the Army were equally 
alive to the possible uses of echo-location tech- 
nique, and developments parallel to the raid 
warning chain served their purposes. The 
large aerial system used for the coastal defence 





use of Radar was tackled by providing a device 


stations could not be adapted for naval or 


the enemy’s by a periodic modification of the 
returning wireless echo. 


weather. The struggle to improve the sets 
became intense, and gradually the anti-aircraft 
fire began to achieve a higher and higher toll of 
the raiders. In this it was assisted by the 
Radar-controlled searchlights. 

Radar-controlled anti-aircraft gunfire thus 
played a ground réle in the victory over night 
raiders, the aerial complement to which was 
provided by ground-controlled, Radar-carrying 
night fighters, which achieved remarkable and 
growing successes. This fighter réle was early 
foreseen as one of the applications of Radar to 
the offensive in defence; if fighter aircraft 
could be made to carry a complete miniature 
Radar station, they could seek out and even 
fire on enemy aircraft in cloud or on the darkest 
night, provided they were directed by ground 
Radar stations to within suitable range for 
detection. The 14-m. wavelength equipment 
was adapted for this purpose, although the need 
for aerials projecting from the wings of the small 
fighters was a sore point with aircraft designers. 
The night fighter crew had a hard enough job 





to attend to flying and fighting, and to under- 
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Snare 
take what amounted to a complicated labora- 
tory experiment as well, was almost the last 


traw- 
. Another remarkable development used in one 


’ version of the system was the device of making 


the enemy echo itself as a spot which grew wings 
as the enemy approached, moving up or down 
to port or starboard, just as the appearance of 
the enemy itself would have done had it been 
visible. On many occasions successful inter- 
ceptions were marked by, first, the appearance 
of the telltale green spot somewhere away from 
the line of flight of the fighter ; then the pilot’s 
rapid adjustment of his course and altitude to 
bring the spot seen by his observer ahead and 
centred ; then the appearance of wings as the 
distance lessened. Finally the pilot would see 
the real enemy, a dark shape in the night sky, 
in a position corresponding to the green patch 
which hovered in the miniature Radar “ pic- 
ture.” 

The Radar-controlled Army searchlights 
were also extensively used to assist the fighters 
to intercept. Great skill was shown by the 
operators of these searchlights in illuminating 
the enemy and keeping him in the beam in such 
a way that the fighter could close to the kill 
without himself being illuminated while having 
every opportunity to see and surprise the 
enemy. The 1}-m. Radar in fighters was 
limited in range, however. Reflections from the 
ground obscured target aircraft at ranges 
greater than the flying height, and it was neces- 
sary to develop a pencil beam to probe the sky, 
avoiding the ground. That could only be done 
by much shorter waves, and the solution was to 
come with centimetric Radar. 


CENTIMETRIC RADAR 


During the war a group of research scientists 
at Birmingham University devised the modern 
magnetron valve, which proved to be the gate- 
way to the great new fields of centimetric Radar. 
It was, in fact, the outstanding development 
since the original chain took shape, and it 
remains the keystone of the greater part of 
modern Radar. Until 1938, the single research 
team working on valves specifically for the three 
Services’ use, had been that at the Admiralty 
Signals School, but the pace quickened towards 
the outbreak of war and in the autumn of 1939, 
extra teams were called in for work on behalf of 
all the Services, still sponsored by the Admiralty, 
on what appeared then to be the distant goal of 
designing valves for centimetric Radar. The 
Birmingham team’s achievement was such that 
the magnetron is now used as the transmitter 
in all the centrimetric Radar equipment which 
makes possible the present applications in the 
air and sea war. 

Centimetric equipments not only solved the 
problems of the range and definition needed by 
night fighters’ Radar; the new techniques 
brought in their train such inventions as the 
moving map-like device which served our 
bombers in obliterating German targets, and 
they have served similarly to increase radically 
the accuracy of equipments used in hunting 
the enemy at sea and in many other branches 
of warfare. Centimetre waves have enabled 
the target data to be fed into A.A. predictors 
and coastal artillery batteries with such great 
precision of range measurement, and accuracy 
of bearing and elevation, as to the 
inherent accuracy of the gyns themselves. The 
success of these methods can .be gauged from 
the story of the flying bomb attacks, by the 
end of which Radar-aided anti-aircraft guns 
were accounting for between 80 and 100 per 
cent. of the bombs reaching them. 

It was appreciated, right from the start of 
this war, that the.detection of surfaced sub- 
marines demanded some means other than 
ASDIC ; but Radar equipment designed for 
the detection of aircraft was inadequate in this 
case, and for detection of submarines both from 
the air and from surface ships, it was the centi- 
metre-wave equipment which provided a decisive 
solution. The problem it solved was no less 
than finding, on a pitch black night in an area 
of many square miles of sea, a piece of metal 
projecting from the surface of the water by 
little more than the height of a man. 

Before that time it had been apparent that 
for most naval purposes small aerial systems, 


capable of producing-narrow beams, would be 
essential ; intensive research into the use of 
shorter wavelengths by all Services which was 
applied to naval problems bore an early fruit in 
1938. At that time experimental equipments 
for the detection of aircraft were installed in a 
battleship and a cruiser and it immediately 
became apparent that the Nayy could provide 
its own cover against air attack, a factor of 
vital importance in maintaining our sea power. 

Still other centimetre-wave devices can, as 
already indicated, find towns for our bombers 
on the darkest, cloudy night and even display 
@ moving map of harbour details, railway lines, 
and similar features. The immediate success 
which followed the application of centimetre- 
wave Radar to long-range bombing deserves 
particular mention. 

The sound strategic decision to withhold the 
use of such devices until enough had been pro- 
duced to make a succession of devastating 
attacks on Germany’s great industrial centres, 
was well repaid. The premature loss of one such 
equipment to the enemy might have destroyed 
that element of surprise which, in fact, made 
impossible any effective reply by the enemy. 
The proportion of bombs falling on worth- 





while targets was greatly increased, and the 
other offensive and defensive functions of air- 
craft fitted with Radar devices made more 
effective by centimetre techniques. It has been 
shown by statistical analysis of operations that 
airborne Radar apparatus multiplies by more 
than five times the value of an air fleet costing 
ten times as much as itself, quite apart from 
reduction in the numbers of crews needed. and 
the safeguarding of valuable lives. 

At sea and in the air, Radar navigation by 
these and by other longer-wave devices is now 
possible with an accuracy which makes the 
finest achievements of stellar navigation seem 
inaccurate by comparison. A ship’s navigating 
officer can fix the position of a ship at sea by 
the stars or solar observation to within about a 
mile of her true position; an aircraft can 
seldom rely on better position finding by 
astronomy than to within 10 miles of her true 
position. Yet it is now possible, by various 
devices, to have continuous indication of the 
position of a ship or aircraft to within a few tens 
of yards of her true place on the earth’s surface. 
Indeed, no map or chart can be printed with 
sufficient accuracy or permanency to vie with 
the accuracy possible with the equipment. 


(To be continued) 








Plastic Armour 


By Dr. J. P. 


HIS is the story of “plastic armour,” a 

product of naval scientific ingenuity which 
saved thousands of lives and tons of steel. 

In the grim days of Dunkirk, it was observed 
on some of the “little ships ” with bituminous 
flooring, that bullets from attacking aircraft 
failed to penetrate, but were retained in the 
deck composition. Examination showed, that 
although these stopped bullets were probably 
almost spent, or had arrived at an angle, the 
composition of the deck sheathing tended to 
prevent penetration, and an investigation of the 
possibilities of developing a “ plastic armour ” 
was begun. 

The deck sheathing mentioned is usually a 
form of mastic asphalt, consisting primarily 
of bitumen and limestone powder to which is 
added, some grit. Heated, the ingredients form 
a soft paste, which, spread in position, hardens 
when cool. In peacetime it is mainly used for 
covering flat roofs, floors, or as a road surfacing. 

In August, 1940, the Admiralty requested the 
Road Research Laboratory of the Department 
of Scientific and Industrial Research to carry 
out an investigation to ascertain whether a 
‘bituminous mixture of this nature could be 
produced which would provide superior protec- 
tion against aerial attack to the sand-cement 
concrete slabs then in use on merchant ships. 
Concrete, used thus to protect wheel-houses and 
gun positions, was found to be ineffective and 
very dangerous, on account of flying fragments. 

Experience with bituminous road materials 
and in the development of structural materials 
to resist attack by shell splinters and projectiles 
provided a valuable background for the investi- 
gation. Their research on concrete led the 
laboratory to the belief that the use of larger 
particles of stone would improve the resistance 
of plastic armour. Trials showed that, using a 
larger stone in the ratio of 50 per cent. to the 
asphalt, 0-303 armour-piercing bullets were 
stopped by a protection weighing only 38} Ib. 
per square foot, compared with 50 Ib. per square 
foot for concrete. 

As the weight of solid mild steel to give pro- 
tection against 0-303 A.P. bullets is 36 Ib. per 
square foot,t it was apparent that in view of the 
acute shortage of steel and armour plate then 
prevailing a stone-filled mastic asphalt offered 
good possibilities as a protective armour. 

Further investigations were conducted to 
ascertain whether plastic armour would give the 
same protection at extremes of temperature, 
whether high temperatures affected its resist- 
ance to flow, and whether it was likely to catch 
fire during an attack. 

* Royal Naval Scientific Service, 
t About jin. Thick—Ed., Tue E, 
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Satisfactory results were obtained, a working 
specification was drawn up, and under the 
joint supervision of the Admiralty and the 
Laboratory, exactly one month after the 
research had been begun work was commenced 
on the armouring of vital parts of a merchant 
ship. 

This first in situ plastic armour had the 
following composition :— 


Per cent. 

by weight. 
$ in. granite chippings ... -. 55 
Limestone powder... -.. wee wee vee, 87 
INN ce rake sane ose! nee cee 


The “ plastic ’ for plastic armour is made by 
mixing the stone and bituminous mortar in a 
normal 4 to 8-ton capacity mixer, as used in 
the asphalt industry, for three to four hours, 
after which the mixture is run off and poured 
into the space between wood, or steel shuttering 
and the surface to be protected. Removal of 
the shuttering, leaves the plastic in position. In 
the early days of plastic armour prefabricated 
24in. slabs with a #,in. mild steel backing, were 
produced by spreading the plastic in horizontal 
wooden moulds. These slabs were used around 
wheel-houses, radio rooms, machine gun posts, 
or any other position requiring protection, 
especially where vision slots, ports, or vents 
were required. The steel walls of deck-houses 
provide ready-made backing for in situ plastic 
armour, but when precast slabs are used a steel 
backing plate is provided to the slab. 

Towards the end of October, 1940, when 
initial difficulties of manufacture and applica- 
tion had been overcome, a more detailed investi- 
gation into the principles of design of plastic 
armour was begun. The first tests were chiefly 
concerned with stopping A.P. shot, but tests 
were later made with bomb and shell splinters 
and 20 mm. H.E. shells. 

Plastic armour consists of a packed mass of 
stone particles held together with a bituminous 
mortar and, backed with a mild steel plate. The 
stone particles break or turn the bullet or pro- 
jectile, and the ductile steel back plate stops 
the relatively slow fragments of shot and stone 
which would otherwise be projected from the 
back of the plastic. The bituminous mortar 
plays little part in the protection beyond holding 
the stones in position. 


PuasTic PROTECTIVE PLATING 
It was soon obvious that the type, size, and 
amount of stone were the most important 
factors affecting the protective qualities of 
plastic armour. Experimental targets of plastic 
armour were first made therefore with some fifty 
different types of stone. The results of tests 





made with 0-303in. A.P. bullets showed that 











156 


THE ENGINEER 





Aue. 24, 1945 





—— 





certain flint and quartzite gravels gave the 
best protection. The granite, which was then 
in use, was immediately superseded by these 
new materials. 

The next factor investigated was the best 
size for the stone particles. Tests were made 
with 0:303in., 0-55in., and 20 mm. A.P, shot 
on plastic containing as wide a range of stone 
size as possible. It was found that best pro- 
tection was obtained when the size of the stone 





PLASTIC 


particles was twice the diameter of the shot to 
be stopped. Later tests with bomb and shell 
splinters showed that against this type of attack 
the size of stone in the plastic had no effect on 
the efficiency of protection. 

When tests were made to find how the pro- 
portion of stone to bituminous mortar affected 
protection, it was found that, when special 
methods of consolidation were used, 70 per 
cent. by weight of stone could be packed into the 
plastic, resulting in a considerable improvement 
in protection over the existing plastic, which 
contained only 55 per cent. of stone. Unfor- 
tunately, plastic with such a high stone content, 
could not be consolidated behind shuttering or 














PLASTIC PROTECTIVE PLATING FOR LORRY 


by hand in moulds. Advantage was taken 
of this discovery, however, in the development 
of a new form of plastic armour, known as 
“ plastic protective plating.” 

Plastic protective plating is made by con- 
solidating the hot plastic by vibration into 
“trays ’’ of thin sheet metal, and then bolting 
on the back plate to the open side of the tray. 
In this way the plastic is totally enclosed in 
metal, This gives the plastic protective plating 
@ much greater resistance than plastic armour 
to incidental damage from attack and during 


transport, and, what is more important, it allows 
the best proportion and size of stone to be used. 


SpeciaL LicHT-WEIGHT PLASTIC 


In 1942, at the time plastic protective plating 
was introduced, it became desirable to reduce 
imports of bitumen, and the problem arose as 
to whether pitch could be used in its place. 
When tests were made it was found that the use 





ARMOUR SLABS FOR BRIDGE PROTECTION 


of pitch allowed better consolidation of the 


plastic. Advantage was taken of this fact to 
develop a special light-weight plastic consisting 
of pitch, fine sawdust, and lime for use in plastic 
protective plating. 

Plastic protective plating was not only 
lighter in weight and more efficient and of 
better appearance than plastic armour, but it 
lends itself particularly to factory mass pro- 
duction ; by the end of 1942,the majority of 
gun positions were being protected by plastic 
protective plating instead of in situ plastic 
armour. Since then the proportion of plastic 
protective plating used has increased steadily. 

Plastic protective plating first went into 
action in the Dieppe raid, when 2}in. non- 
magnetic plastic protective plating with }in. 
brass backing, used to protect the helmsman, 
was hit by small arms A.P. shot, 20 mm. H.E. 
shells, and at least one 4in. mortar bomb. Only 
one splinter from the mortar bomb perforated 
the protection and everything else was stopped. 
This result confirmed the suitability of plastic 
protective plating for use on landing craft and 
resulted in its wide use in preparation for 
D-day. 

The protective qualities of plastic protective 
plating compared with steel armour plate varies 
to some extent according to the type of weapon 
with which it is attacked. Against A.P. shot 
it is better than mild steel, but not as good as 
armour plate. For example, if the weight per 
square foot of plastic protective plating required 
to stop A.P. shot is represented by 100, the 
weight for armour plate is 75 and that for mild 
steel is 116 and that for plastic armour of the 
original type 122. (The actual weight of plastic 
protective plating required to give protection 
against 0-303in. A.P. bullets at muzzle velocity, 
is 30lb. per square foot.) Against bomb 
splinters the degree of protection varies with the 
speed of the splinter, ¢g., for splinters at 
5000ft. per second, say, from a 500-lb. bomb or 
large shell, plastic protective plating is more 
efficient than an equal weight of steel armour. 
Against splinters striking at 3000ft. per second, 
say, from a German S8.D.2, butterfly bomb, 
plastic protective plating and steel armour 
would give equal protection; at a striking 
velocity of 1500ft. per second, such as would be 
expected from fragments of an “§S” ‘mine, 
plastic protective plating gives equal protection 
to mild steel, but is inferior to steel armour. 


By May, 1943, approximately 100,000 tons of 
P.A. and P.P.P. were being produced annually 
and it was being made in Canada, South Africa, 
India, and the Middle East. In 1941, officer, 
specially instructed in its manufacture were 
sent to the U.S.A., where production wag 
immediately begun. 


PrepArRiIne ror D-Day 
During the “ Battle of the Atlantic” the 











PLASTIC PROTECTIVE PLATING FoR BRIDGE PROTECTION 


plastic armour used was of the in situ variety, 
while P.P.P. was installed on ships in prepara- 
tion for D-day in enormous quantities. Special 
plates were made for use on bulldozers and 
flame-throwers to give protection to their 
drivers. In practice it has been found that the 
protection offered is in excess of that antici- 
pated. Parts of ‘“‘ Mulberry” prefabricated 
harbour were also fitted with P.P.P. and there 
have also been land uses, such as portable 
blockhouses, for which 137,000 plates were 


e. 

Special barges fitted with large tanks for 
carrying petrol and water were protected by a 
framework of steel carrying P.P.P. over the 
top part of the tanks and with large quadrant 
slabs at the ends. 

As enemy aircraft were sneaking over and 
firing at our coastwise railway engines, experi- 











DAMAGE TO P.P.P.—NO CASUALTIES 


ments were made to protect the locomotives, 
and at Eastleigh the cab of the engine ‘‘ King’s 
School, Wimbledon,” was fitted with 2}in. 
P.P.P. special size slabs, but the matter was not 
furthered as these raids ceased during December, 
1942, 

It is highly satisfying to record, albeit 
briefly, this history cycle of a development 


The good resistance shown to splinters from }sponsored by the Royal Navy, which, while 


large shells and bombs has been proved on a 


saving lives and steel, has done much to foster 
and maintain the high morale of the Mer¢hant 





number of occasions on ships passing through 








the Straits of Dover during the shelling. 





Navy. 
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Iron and Steel Production |, 
| After an:interval) of six; years, publication 
hasbeen resutned of the:monthly pr tion figures 
of pig iron arid stebl ingots’ and ¢astings in the 
United Kingdom. Weekly average figures for,each 
month from the beginning of this year to July, with 
the annual production rate given in parentheses, 
are as follows :—Pig iron, January, 127,000 tons 
(6,611,000 tons) ; February, 136,700 tons (7,109,000 
tons); March, 141,400 tons (7,354,000 tons) ; 
April, 137,600 tons (7,154,000 tons); May, 128,200 
tons (6,668,000 tons) ; June, 132,800 tons (6,906,000 
tons); July, 134,800 tons (7,010,000 tons), For 
steel ingots and castings the figures are :—January, 
216,300 tons (11,245,000 tons); February, 241,400 
tons (12,553,000 tons); March, 246,100 tons 
(12,799,000 tons); April, 236,600 tons (12,302,000 
tons); May, 210,800 tons (10,962,000 tons) ; June, 
238,200 tons (12,386,000 tons); July 213,800 tons 
{11,118,000 tons). It should be noted that steel 
production figures for July were affected by holidays 
in many of the steel-making districts, and that 
output in May was down on account of the VE and 
Whitsuntide holidays. 


Pig Iron 

There are no substantial changes in the pig 
iron position, and the desirability for starting up 
additional blast-furnaces to meet a growing demand 
is accentuated. Fuel supplies, however, continue 
to present a difficulty and are an important factor 
in any consideration of increased pig iron output. 
Shipments of high-grade ores from Sweden and also 
North Africa are now reaching this country, and are 
making the raw material position easier. High- 
phosphorus iron is the principal demand at present, 
and it is not easy to meet the increasing require- 
ments of consumers. The light castings trade, 
although limited by a labour shortage, has become 
more active in recent months, chiefly on account of 
an expanding demand for castings wanted for 
building operations and for allied domestic purposes, 
and progress with housing and other building 
schemes must inevitably bring greater pressure 
upon the light castings foundries. Other grades of 
pig iron, although by no means plentiful, have 
recently been in better supply. General engineering 
and jobbing foundries in most districts are fairly 
well employed, but now that contracts for castings 
required for armament work have been ‘completed, 
they are in a position to take on other orders. 
Nevertheless, the present production of low and 
medium-phosphorus irons is steadily taken up, but 
the supply position is not so tight as it was a few 
months ago. The hematite position is also a little 
easier, but the available tonnages are still allocated 
earefully, and refined iron is employed as a substi- 
tute where possible. Business in the market for 
ferro-alloys has not been at all active in recent 
weeks. Now that the holiday period has been 
generally concluded, a little more interest is being 
shown, but the probable suspension of war contracts 
will most likely mean restricted business in this 
market for the present. 


Scotland and the North 


The position of the Scottish iron and steel 
industry is steadily. improving and the victorious 
conclusion of the war will, it is hoped,-soon lead to a 
fuller deyelopinent of civilian trade. “Duting the 
‘last six years the needs of the war have, of course, 
been the primary concern of the iron and steel 
industry and, ‘up till the time of victory in Europe, 
there was little opportunity to give attention: to 
civilian business. J the hist’ two or three months, 
however, a gradual transition to work of a peace- 
time nature has begun, but the industry has been: 
maintained on a wartime basis to meet any needs 
‘of the Japanese campaign. which might arise. Con- 
sequently, many departitients have not beén recently 
employed to their normal capacity. Existing war 
contracts will now be reviewed, ‘but there is a big 
potential demand both on home and overseas 
account for iron and steel. Export inquiries are 
increasing, and home needs for reconstruction work 
of various kinds are considerable, Fuel supplies 
continue to give anxiety to iron and steel pro- 
ducers, and will certainly need to be improved if 
outputs are to be maintained. ‘Whilst there is not, 
at present, very much call for heavy steel joists and 
sections, business in steel plates is making headway. 
Merchant shipbuilding orders have imparted greater 
activity to the plate mills,.and locomotive and 
tolling stock ‘builders: are absorbing fair quantities. 
Producers.of light-gauge black and galvaniséd sheets 
continue to ‘be fully employed, and there is' little 
likelihood : that. orders’ recently placed will. be 
delivered until Period IV ‘of this year’ or the begin- 


Export quotations are f.o.b. steamer 
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industry is not very, busy at the moment, and.in the 
past few months there has been. ,decline in, orders 
for small bars and sections. When it becomes per- 


for bars and~-sections under 3in. diameter, some 
increasé of activity may be expected. In the 
Lancashire iron and steel trades no development of 
outstanding note has taken place in the last week 
or two. Although there has not been much market 
activity following the Victory holiday, there is a 
fair amount of work inhand. Fairly good tonnages 
of steel plates are being taken up, although rollers 
of light and medium plates have been mainly con- 
cerned with Government contracts, which may be 
reviewed now that the war has ended. Makers of 
light-gauge black sheets are well booked and in 
some cases are now committed until the end of the 
year. Business in mild steel bars is steady, and there 
is a regular demand for black bars for bright drawing. 
There is an active trade in most semi-finished steels. 
Good tonnages of blooms and billets are taken up by 
forge masters and crankshaft makers, and the wire 
mills keep up a regular demand for rods and billets, 
The Lancashire foundries are moderately busy, and 
there is a regular demand for most grades of pig 
iron. A certain amount of new business has been 
taking place, but there has not been any general 
increase in the tonnages licensed. Business in 
finished iron has shown little change. Both best- 
quality and Crown bars are in regular request. 


The Midlands and South Wales 


Increased activity in the Midlands iron 
and steelworks has been generally maintained since 
the annual holidays, and although the immediate 
demand may now be influenced to some extent by 
the end of the war with Japan, there are indications 
of fuller development of business in coming months. 
The growing number of inquiries from overseas 
points to an expansion of export business, and the 
export orders already placed will do much to ensure 
active operating conditions for some time. As 
readjustment to peacetime production proceeds, i4 
will no doubt be possible to increase the tonnages 
available for export, and when the growing demand 
is also taken into consideration it will be realised 
that busier conditions in the iron and steel industry 
may be confidently expected. Many sections of the 
steel trade now have a good volume of work in 
hand. The demand for plates has strengthened in 
recent weeks, and the sheet mills are working to 
capacity. Pressure for deliveries of light-gauge 
black and galvanised sheets has increased during 
the last few months, and sheet makers for the most 
part find themselves fully committed for the 
remainder of this year. Re-rollers of bars, strip and 
light sections are fairly well employed, and with 
indications of a bigger demand are anxious to 
improve their supplies of billets. Since the cessation 
of imports of semis at the end of last year, users 
have been mainly dependent upon home production, 
which is being maintained at a high level. Stocks 
have become depleted, and re-rollers are readily 
taking up suitable defective material as well as 
such tonnages of primes as they are able to acquire. 
Rails and colliery arches and bars have a brisk 
demand, and there is some improvement in the 
request for special steels. The foundries continue 
to be fairly well employed, and producers of light 
castings are receiving an increasing amount of work. 
There is no change in supplies of high-phosphorus 
pig iron, which continue to be just about equal to 
the existing need of the light castings foundries. 
General foundries which have beer primarily 
engaged on castings for armaments are now in a 
position to take on more work. Low and medium- 
phosphorus pig irons are in better supply, and there 
is also less stringency in allocations of hematite. 
The finished iron industry has sufficient work in 
hand to cover the present period. Best bars are in 
regular request, especially from railway wagon 
builders, and business in Crown bars is moderately 
good. A sustained demand for semi-finished mate- 
rial is the outstanding characteristic of the, South 
Wales steel industry. Producers of soft and other 
steel billets are not finding it at.all easy to keep 
pace with this keen demand, although big outputs 
are maintained. Makers of steel sheet and tinplate 
bars are also working at considerable pressure. In 
finished steel, there has been an improvement in the 
demand for heavy plates and sections during the 
last few weeks, which is resulting in the placing of 
additional orders, Business in ‘steel sheets is very 
-brisk and many of the sheet mills. are unable to 
take on fresh orders except at considerably extended 
delivery dates. The tinplate market has resumed 
its activity following: the holiday period, and a satis- 
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North-East Coast and Yorkshire. 
It is, of. course, too,early to say. what effect 
the conclusion of the war will have upon the North- 
East Coast iron and steel industry, but conditions 
will undoubtedly change to some extent as it becomes 
possible to undertake the big volume of business 
which will arise in the period of world recon- 
struction. In recent months contracts associated 
avith the actual needs of the war have been declining, 
but they have nevertheless been the industry’s 
primary concern. The demand for what may be 
termed peacetime products has, however, been 
strengthening, and production is at a high level. 
Home civilian business is steadily increasing, and 
the amount of export orders so far permitted indi- 
cates a busier time for plants which’ have not 
recently been fully occupied. Foundries engaged 
in the production of light castings continue to be 
as actively employed as their labour strength 
permits, and their commitments will obviously 
increase with the growing demand for ¢astings 
needed for building purposes. Present allocations 
of foundry pig iron are scarcely sufficient to meet 
requirements, and although there has been an 
improvement in supplies of hematite, careful control 
continues to be exercised. Restricted supplies of 
coke make it difficult to start up additional blast- 
furnaces. Business :n finished steel is being very 
satisfactorily maintained. The demand for heavy 
steel joists is becoming more active, and can be 
reasonably expected to improve as reconstruction 
schemes proceed. The placing of new shipbuilding 
contracts has resulted in a growing number of orders 
for plates and other shipbuilding material, while 
mills producing steel rails and other permanent way 
material have considerable work on hand both for 
home needs and for reconstruction on Continental 
railways. Another prominent feature is the regular 
demand for steel arches, props, and bars required 
for maintenance work in the collieries. Business.in 
sheets is at the high level which has been so pro- 
nounced since the beginning of the year. Big ton- 
nages of light-gauge black and galvanised sheets 
are being absorbed for a number of purposes,. both 
at home and on the Continent, and producers: are 
now fully booked for the rest of this year. - The 
demand for sheet bars therefore remains...very 
strong, and big quantities are passing continually 
into consumption. Supplies of sheet bars appear 
to be better in many instances than those of other 
semis and there is a good deal of ‘pressure .for 
increased deliveries of billets and blooms. Defective 
material is being taken up readily, in addition: to 
primes. The amount of business reaching the 
Yorkshire iron and steel trades is satisfactory, and 
makers of various steel products have a good deal 
of work in hand. Shipbuilding matérial depart- 
ments, in particular, are well booked, and makers 
of agricultural machinery are another active 
branch. Export inquiries are numerous and a fair 
amount of overseas business is now being handled, 
ilthough a shortage of labour in many departments 
s hindering development. Trade in basic steel 
remains moderately active, and*acid-carbon steel 

is also in regular request. 


Consumption of Non-Ferrous Metals’ 


On this page of our issue of June 22nd,.a 
summary was given of the detailed: figures issued 
by the Ministry of Supply: relating .te the: eon- 
sumption in the United Kingdom during the war 
years of metals coming within the’ scope of the Non- 
Ferrous Metals Control. . These metals aré copper, 
zine, lead, tin, nickel, cadmium, antimony, cobalt, 
and manganese, and the figures were given up to the 
first quarter of this.year.. The Ministry has now 
made available figures relating to the second quarter 
of 1945, and the total consumption figures of virgin 
metal only are given in tons, in the following table. 
For comparison, figures for the year 1944 and for 
the first quarter of 1945 are repeated. It may he 
noted that in the first half of 1945 consumption.in 
most metals, especially copper and nickel, was 
below the 1944 total reflecting the reduced demand 
for munitions :— 





factory amount: of ‘business has been transacted 





‘ning of next year: ‘The re-rolling branch -of the 





during the last week’or two. Home: users have now 





Year First Second 
1944. quarter, quarter, 
1945. 1945. ° 
Tons. Tons: Tons: * 
Copper - 348,139 -... 8I,103-: ... ‘72,378 
Zine ... «\ 184,241 .... 45,411 .. 43,109 
Lead ... » 205,385 ,.. 651,517 .... 65;265.. 
(ee ee 3,949 4,067 
Wigleeh.. <<. 41. - 13,480 2,431. ,.. . 2,214 
Cadmium ... 377 1. ae 121 
Antimony ... 4,772 1,265°" ... 1,348 
OL ee 787 0...’ ISB 168 
Manganese’ metal B61 veo Me 18 
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Notes and 





Rail and Road 


Tue Late Mr. Lorrus ALLEN.—We note with 
regret the death, on August 10th, of Mr. G. H. 
Loftus Allen, advertising and publicity officer of the 
London Midland and Scottish Railway and chairman 
of the Railway Executive Publicity Committee. 


** Cycto-Tractors.”—In an articie entitled ‘“‘ The 
Mobilisation of Muscle,” a correspondent of The 
Economist says:—‘“‘Clearly worth considering 
among other instruments which correct analysis and 
purposive development will call into existence, are 
suitably geared bicycle type structures, though with 
four wheels, seating twenty to thirty men, to get 
moving on railway and road every mobile vehicle 
from those of least resistance such as goods wagons, 
down to carts, pending the production of further 
and perhaps more appropriate vehicles. With such 
“* eyclo-tractors ” on railway tracks, men exerting 
one-eighth of a horsepower each could move 45 gross 
ton-miles (30 ton-miles of freight) a head in an eight- 
hour day, assuming the wagon to be always fully 
loaded. That is 90 to 110 times the 0-4 to 0-5 ton- 
miles which a trained man can accomplish by 
portering, i.e., without any equipment. To arrive at 
the transport capacity of relatively primitive equip- 
ment, the writer arranged a test with a Covent 
Garden barrow, itself weighing 2} cwt., and carrying 
a load of } ton. With this a porter, possibly of over 
average strength, moved by road 11? gross ton- 
miles (9 ton-miles net) in an eight-hour day— 
23 to 29 times what can be done without equipment.” 

Raprip Rattway ConstrRuction.—It is interest- 
ing to note from The Ratlway Gazette that the longest 
section of railway line opened on the same day, one 
hundred years ago, was that between Bishops 
Stortford and Norwich, upon which public traffic 
began on July 30th, 1845. This line had been 
promoted by three companies, the section from 
Bishops Stortford to Newport by the Northern and 
Eastern Railway that from Newport to Brandon 
by the Eastern Counties Railway (which had leased 
the Northern and Eastern), and the remaining 


portion from Brandon to Norwich (Trowse) by the: 


Norwich and Brandon Railway, which became the 
Norfolk Railway before the line was completed, and 
was absorbed by the Eastern Counties a few years 
later. All these lines eventually formed component 
parts of the Great Eastern Railway, which in 1923 
became a constituent company of the L.N.E.R. The 
firm of Grissell and Peto, which erected the Houses 
of Parliament and the Nelson Column in Trafalgar 
Square, was the contractor for the greater part o 

the line. The 10-mile portion between Bishops 
Stortford and Newport had been authorised in 
July, 1843, but the remaining 46 miles to Brandon 
was sanctioned by Parliament only in July, 1844, 
and, by completing this section within twelve months 
—nearly a year before the time specified in the 
contract—the contractor earned a bonus of £25,000 
to cover the extra outlay involved. The 37} miles 
from Brandon to Norwich (Trowse) was a double 
line built in fourteen months, at a cost of £8283 
@ mile. 


Air and Water 


Tue ‘“ QuEEN ELizaBeTH.”—The Cunard White 
Star liner ‘“‘ Queen Elizabeth ” arrived at South- 
ampton from New York on Monday morning, 
August 20th, with service and civilian passengers on 
board. It was the first time she had docked in her 
home port. Since 1940, the ‘‘ Queen Elizabeth ” 
has steamed 447,054 miles, carrying 688.425 Service 
men of the Allied Nations. 


Miscellanea 

InsTITUTE OF MetTats.—The autumn meeting of 
the Institute of Metals will be held at the Institu- 
tion of Mechanical Engineers, Storey’s Gate, 
London, 8.W.1, on Wednesday, September 12th. 
The morning session will begin at 10 a.m., and after 
the formal business the following papers will be 
presented :—‘‘ An Electron-Diffraction Study of the 
Atmospheric Oxidation of Aluminium, Magnesiunt, 
and Aluminium-Magnesium Alloys,” by L. de 
Brouckére; ‘‘The Application of the Vacuum- 
Fusion Method to the Determination of the Oxygen, 
Hydrogen, and Nitrogen Contents of Non-Ferrous 
Metals, Alloys, and Powders,” by H. A. Sloman ; 
and ‘‘ Some Effects of Oxygen in Silver and Silver 


Alloys,” by J. C. Chaston. .A buffet luncheon, 


price 4s., will be provided for those members who 
apply for tickets, and an afternoon session will 
begin at 2.15 p.m., when papers will be presented on 


Memoranda 


W. A. Baker; and ‘The Properties of Some 
Magnesium-Aluminium-Zine Casting Alloys and the 
Incidence of Microporosity,” by F. A. Fox. 


Cork FoR PREss Forminc.—An American com- 
pany has developed a cork composition for use as 
a forming medium on presses in a similar manner to 
that in which rubber is being used. Known as 
‘“‘ Hydrocork,” the material is said to have great 
compressibility and, as it transmits pressure to the 
work in straight lines, does not need to be con- 
weg in a retaining box in the same way as a rubber 
pad. 

GREATER LONDON PLan.—A preliminary edition 
of Sir Patrick Abercrombie’s Greater London Plan 
was issued to the local authorities concerned and 
to the Press in December, 1944. It was then 
explained that a fully illustrated edition with 
coloured maps, diagrams, and photographs would 
be published as soon as practicable. Copies of this 
complete edition may now be obtained from H.M. 
Stationery Office, York House, Kingsway, W.C.2, 
price 25s. (inland postage 8d.). 

PREPARATORY WORK FOR Post-WAaR TRADE.— 
Manufacturers wishing to undertake preparatory 
work for post-war trade have hitherto had to make 
individual application to the Board of Trade. It 
has now been decided that it will no longer be neces- 
sary for manufacturers to obtain this specific 
authority before undertaking preparatory develop- 
ment work of this kind, but it will still be necessary 
for firms to obtain licences for raw materials which 
may be required for development work and for 
actual manufacture where this is subject to control. 
Shipbuilders and boat builders are reminded that 
their obligations under the Restriction of Con- 
struction of Ships Order are not affected. Demands 
for draughtsmen and certain other types of skilled 
workers required for design and development work 
are likely for some time to exceed available supply. 
Manufacturers should continue, therefore, to do as 
much of their development work as possible with 
existing staff, but where important development 
work is likely to be seriously retarded on account of 
shortage of staff, vacancies for draughtsmen and 
other workers required should be notified to the 
Ministry of Labour and National Service. The supply 
of workers against such demands, however, will be 
dependent on the extent to which such labour is 
required for other priority work. The request for 
permission to undertake development work has 
afforded to the Board of Trade valuable information 
especially where development of production of 
manufactures normally imported is intended. The 
Board accordingly hopes that industry will con- 
tinue to keep it informed of important new develop- 
ments in their early stages. 


ADMISSION OF Non-MEMBERS TO MEETINGS OF 
THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
In September, 1943, the Council instituted a scheme 
for making the technical meetings of the Institution 
accessible to those who may be interested in the 
proceedings, but who may consider that their tech- 
nical experience and educational attainments do not 
suffice to admit them to any form of Institution 
membership. In providing this facility, the Council 
had particularly in mind the injunction of Clause 4 
of the Royal Charter (‘‘ . . . to promote the general 
advancement of electrical science and engineering 
and their applications and to facilitate the exchange 
of information and ideas on those subjects amongst 
the members of the Institution and otherwise. . . ’’). 
The Council has recently reviewed the working of 
the scheme during the past two sessions and is 
satisfied that it has performed a useful function. It 
has decided that it should be continued for the 
coming session, and has accordingly ordered that a 
person in the category outlined above who is inter- 
ested in the proceedings at ordinary meetings, 
section meetings, local centre meetings, and informal 
meetings, shall be provided by the Secretary with 
an application form, on the completion of which and 
on payment of a fee of 10s. to cover administrative 
costs, he may receive notices of meetings and an 
invitation card which will serve as a title of admission 
to the technical meetings of the Institution to be 
held during the forthcoming session in London and 
in the provinces. The possession of the invitation 
card will not confer upon the holder any status 
within the framework of the Institution, nor will he 
have the right to join in the discussions without 

special permission from the chair. Those interested 

in this new facility, whether they reside in London 

or in the provinces, should apply to the Secretary 

of the Institution for further details and form of 

application. 

Fuet-Savine AND FUEL-BuRNING EQUIPMENT.— 

In order to assist the changeover of industry to 


some time been engaged in simplifying the licengj 

control on the supply of individual items of plant 
and machinery. Wherever practicable, the Board 
of Trade is now issuing bulk licences to the machin. 
ery manufacturers, authorising them to supply 
controlled machinery and plant up to a value related 
to the capacity expected to be availbale for a period 
ahead. The system of bulk licensing is now to be 
extended to those items of fuel-saving and fue} 
burning equipment which the Ministry of Fuel and 
Power has been authorised to license during the past 
eighteen months. The Board of Trade therefore 
proposes to issue bulk licences to the manufacturers 
of most of the controlled goods affected, and, ag 
these are granted, it will no longer be necessary for 
purchasers to obtain individual licences from the 
Ministry of Fuel and Power in order to acquire 
goods from the licensed manufacturers. After 
September 30th, 1945, no further licences will be 
issued by the Ministry of Fuel and Power, but 
supplies by manufacturers will be subject to licence 
by the Board of Trade—Industries and Manufac. 
tures (Engineering) Department, Millbank, London 
8.W.1. While it is hoped that this alteration in 
licensing procedure will be accompanied by an 
increase in the production of fuel-saving equipment, 
so necessary to meet the coal position during the 
coming winter, the Ministry of Fuel and Power 
Regional Fuel Efficiency Committee secretaries wil] 
make every effort to assist purchasers who find 
difficulty in securing delivery of such equipment. 


Personal and Business 


Mr. J. G. Grrpwoop has been appointed a director 
of William Beardmore and Co., Ltd. 


Mr. JAMES PRatrT, general manager, and Mr. E. F, 
Edwards, secretary, have been appointed to the 
board of Rubery Owen (Warrington), Ltd. 

Davip Brown anp Sons (HUDDERSFIELD), Ltd., 
have opened an area office at 109, Pilgrim Street, 
Newcastle-upon-Tyne. 

Dr. W. T. GrirFirus has been appointed chairman 
of the Mond Nickel Company, Ltd., and of its sub- 
sidiary companies, in succession to the late Mr. D. 
Owen Evans, 


Sm Lreonarp Browett has been appointed 
director of the National Union of Manufacturers, in 
succession to Sir Charles Hipwood, who has retired 
in consequence of indifferent health. 


Dr. A. H. Mippieton has retired from his execu- 
tive position after forty years as head of the coke 
and brickworks department of Consett Iron Com- 
pany, Ltd. He has been succeeded by Mr. G. M. 
Nave, previously manager of the company’s Fell 
coke works and for the past three years Dr. 
Middleton’s chief assistant. 

Mr. T. E. Nixon, Director of Light Metals Control 
(Sheet and Strip) at the Ministry of Aircraft Pro- 
duction since 1941, is returning to Northern 
Aluminium Company, Ltd., as from September Ist. 
He will take up the position of assistant manager 
of the London area sales office, which will be 
reopening in October. 


. 








Forthcoming Engagements 








Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetings is to be held should be clearly stated. 





Cornish Engines Preservation Society 
Saturday, Sept. 8th.—Council Chambers, Municipal 

Buildings, Falmouth. ‘‘The Place of the Cornish 
Pumping Engine in the Development of the Steam 
Engine,” H. R. Lupton. 3 p.m, 


Institute of Marine Engineers 

Tuesday, Sept. 11th.—85, The Minories, E.C.3. ‘The 
Operation of Water-tube Boilers at Sea,’’ Major W. 
Gregson. 5.30 p.m. 


Institution of Production Engineers 

Saturday, Sept. let.—Hatirax Section: Technical 
College, Halifax. Special meeting. 2.45 p.m. 
Wednesday, Sept. 5th—MANCHESTER SECTION: College 
of Technology, Manchester. ‘* Radiology as Applied 
to Production,” R. W. Eade. 7.15 p.m. 

Saturday, Sept. 8th—Surewssury Sus-Section: Tech- 
nical College, Shrewsbury. ‘‘ The Theory of Ferrous 
Heat Treatment,” B. Thomas. 3 p.m. 

Monday, Sept. 10th.—Coventry Section: Technica! 
College, Coventry. ‘‘Some Post-War Uses of 








‘* Microporosity in Magnesium Alloy Castings,” by 


peacetime production, the Board of Trade has for 


Wrought Aluminium Alloys,” E.G. West. 6.45 p.m. 
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A Seven-Day Journal : 


Tummel-Garry Hydro-Electric Scheme 

Tue Tummel-Garry (and Gairloch) hydro- 
electric scheme has been confirmed by the Secre- 
tary of State for Scotland in an Order presented 
to Parliament and published last Friday, 
August 24th. After the scheme has lain before 
Parliament for forty days, provided the con- 
firming Order is not annulled by resolution of 
either the House of Commons or the House of 
Lords within that period, work can be started. 
The project will cost £6,450,000. A description 
appeared in our issue of February 16th this 
year. To deal with objections to the scheme 
a tribunal was set up and held a_ public 
inquiry in April and May last. Its finding is 
that it is in the public interest for the scheme to 
proceed. The fact that the shortage of elec- 
tricity in Scotland for industrial purposes 
necessitated importation of current from 
England, was a factor which weighed with the 
tribunal in coming to a decision. The tribunal 
saw no reason to doubt the evidence tendered 
by the representative of the Central Electricity 
Board that by 1948, the date when the Tummel- 
Garry project, if confirmed, might be expected 
to come into operation, the need for additional 
energy, particularly to meet peak load demands, 
would beequallyimperative. The linked interests 
of amenity, fishing, and agriculture are together 
not considered powerful enough to sterilise 
permanently the potential capacity of the waters 
of the Tummel and Garry for the generation of 
electricity. In the whole circumstances, view- 
ing the matter in the light of the lines of policy 
laid down for the guidance of the Board by the 
Electricity Commissioners based upon experi- 
ence and judgment of public interest in electrical 
matters, and in the light of the demonstrated 
requirements of the Central Electricity Board, 
the tribunal considers that the Board has shown 
not only that this scheme is one which is 
designed to satisfy statutory priorities, but also 
that no reasonable alternative economic scheme 
is available to meet the needs which it is called 
upon to satisfy. The report of the tribunal 
emphasises that it would not be practicable by 
any other scheme to meet the needs or relieve 
the strain on the Central Scotland grid and 
provide immediate revenue to carry on its back 
uneconomic schemes for the benefit of remote 
and isolated Highland areas. Dealing with the 
Gairloch scheme, which was unopposed, the 
tribunal states that it is true that the present 
population of that area which may be imme- 
diately and directly benefited is approximately 
1500. It is added, however, that the Gairloch 
scheme will bring into the area energy for power 
and light, domestic and industrial, which may 
well be the means of bringing new life and 
renewed enterprise into that region. 


Production in Building and Civil 
Engineering 

On Thursday, August 23rd, H.M. Stationery 
Office published for the Ministry of Works, 
price 6d., a statement on ‘Production in 
Building and Civil Engineermg.” It gives a 
statistical analysis of man-hours and machine- 
hours used on certain wartime works of con- 
struction. The statistics are based on records 
of a large number of contracts carried out under 
the Essential Work (Building and Civil Engi- 
neering) Order, including contracts for airfield 
runways and open-cast coal works, and for 
factories, hostels, and other types of buildings. 
The tables show the proportion of various types 
of labour employed and the percentage of man- 
hours spent'on directly productive work capable 
of being measured under the Payment by 
Results Scheme. They are not intended to 
give detailed guidance on the various types of 
work covered, but rather to illustrate methods 
of study which the industry should find it 
profitable to follow. Perhaps the most interest- 
ing table is that. which gives the highest and 
lowest figures normally encountered for pro- 
ductive work as well as the averages. ‘For all 
types of contract the percentage of measurable 
or productive work varies over a considerable 


range ; in the factories group, for example, the 
highest and lowest figures are 67-5 per cent. 
and 45 per cent. respectively. Making every 
possible allowance for extraneous causes, it is 
clear that these figures reflect very considerable 
variations in efficiency. The pamphlet suggests 
that contractors should use current records of 
measurable work as an index of efficiency during 
the progress of a contract. The analytical study 
of man-hours and machine-hours may prove 
immensely valuable in the efficient programming 
and management of building work. The 
Ministry of Works is studying the application 
of similar methods of statistical analysis to 
house construction and hopes to make the 
results of these researches available at an early 
date. 


The River Severn Road Bridge Scheme 


It is now understood that plans for the con- 
struction of the new road bridge over the River 
Severn are being prepared and that an early 
application will be made to the Ministry of War 
Transport for parliamentary powers to carry 
out the scheme. As soon as these powers have 
been granted work will begin, but it is expected 
that preliminary work on the approaches of the 
new bridge will be begun in a few weeks’ time. 
This work will be assisted by the use of mech- 
anical handling plant which has now been 
released from aerodrome construction. As we 
recorded in a Journal note of February 25th, 
1944, agreement was reached last year on the 
site of the new bridge by the Gloucestershire 
and Monmouthshire County Councils. It has 
been fixed at a point on the river between Aust 
Cliff and the Beachley Peninsula. At this 
particular point it will be possible to make a 
convenient connection to the proposed new 
trunk road which will bypass Chepstow and will 
cross the River Wye. The bridge will be a 
multi-span structure, carrying two 22ft. carriage- 
ways. The plans for the bridge were originally 
drawn up and were considered by Parliament in 
1939, but the work was deferred owing to the 
requirements of the defence programme. In 
1939 the estimated cost of the bridge, which 
was to have a navigation span of 1400ft. and 
a total length of a little over 2 miles, was about 
£2,500,000. The new road bridge over the 
River Severn is urgently required, as it shortens 
the journey from the South Coast and from 
London to Cardiff, and thus forms an important 
link in the proposed post-war improvements to 
roads in the West Country and in South Wales. 


The Northumberland and Cumberland 
Coalfields Survey 


THE survey report on the Northumberland 
and Cumberland coalfields to the Minister of 
Fuel and Power has now been completed and is 
published by the Stationery Office. A feature 
of the report is the remarkable divergencies in 
productivity per man-shift which is envisaged 
for 1960 by different undertakings, the highest 
being 115 cwt. and the lowest 14 cwt. per man- 
shift. In Northumberland, out of forty-six 
pits, the managements of twenty-three con- 
template increasing their outputs, and high 
figures are given for the future outputs of two 
Cumberland undertakings. In both areas 
machine mining has been of gradual and to some 
extent piecemeal growth, and it has mostly 
taken the form of drilling, cutting, and con- 
veying machinery. Ninety-six per cent. of the 
total coal produced in Northumberland and 75 
per cent. of that produced in Cumberland is 
being cut by machinery, as against 69 per cent. 
in Great Britain. Only 50 per cent. of total 
coal in Northumberland is, however, conveyed 
by machinery and 49 per cent. in Cumberland, 
against 66 per cent. in Great Britain. The Com- 
mittee recommends that research on loading and 
transporting machinery for seams below 3ft. in 
thickness should be undertaken. The Com- 
mittee states that the total reserves of coal in 
Northumberland contained in’ proved seams, 





and those now being worked, amounts to more 


than 1,760 million tons. There are about 340 
million tons in seams capable of being worked 
which have yet to be definitely proved. These 
estimates do not take into account seams less 
than lft. 3in. in thickness and those in the 
Limestone Series which may be of value in 
future yedrs. The average output for thirty-six 
years was roughly 12} million tons, and with 
reorganisation and the use of capital expendi- 
ture the Committee suggests that the present 
output of 114 million tons might well return to 
its old average of 12} million tons a year. If 
required, this production could be raised to 
15 million tons by 1960 and a similar production 
maintained for more than 100 years thereafter. 
In the course of the next fifteen years thirty 
shaft sinkings and shaft deepenings are pro- 
jected. In. the Cumberland coalfield the main 
reserves are undersea, the proved reserves 
are 312 million tons, and the proved and 
unproved reserves 583 million tons, which, at 
the estimated output level, would give an 
approximate life to the coalfield of 224 years. 
In the course of the next twenty years three 
pairs of shaft sinkings are projected. The need 
for thin seam machinery is emphasised, and in 
both coalfield reports the undue amount of 
men’s energy expended and time consumed in 
walking to and from their working places is 
emphasised, and housing and miners’ welfare 
questions fully discussed. 


Industrial Reconversion 


Ir was announced on Tuesday, August 28th, 
that a letter, prepared jointly by the Admiralty, 
Ministry of Supply and Aircraft Production, 
Board of Trade, and Ministry of Labour and 
National Service, has been sent to 45,000 firms 
in this country engaged on war production. The 
letter deals with several important matters 
arising from the cancellation or reduction of 
munitions contracts so that waste of manpower 
and materials urgently needed for peacetime 
purposes may be avoided. Information is 
given regarding the re-allocation of labour, and 
it is stated that where considerable numbers of 
workpeople are to be released from a single 
establishment, it may be possible to arrange for 
a representative of the Ministry of Labour to 
attend a meeting of the Joint Production 
Committee or other appropriate body to explain 
the principles and methods of selection for 
release, and to indicate the alternative possi- 
bilities of employment. With regard to the 
clearance of factories, firms are asked to supply 
promptly an inventory of materials, partly 
manufactured goods, and plant’ used in con- 
nection with war contracts, but not wanted for 
civilian production. The subsequent stage of 
removing the material for ultimate disposal will 
be vigorously tackled, and the Ministry of 
Supply and Aircraft Production has provided 
special regional staffs to deal with the problem 
and to advise manufacturers. Firms which 
have been operating dispersal units are asked, 
in considering the distribution of civilian pro- 
duction between their various establishments, 
to frame their plans in such a way as to release 
at the earliest moment any requisitioned pre- 
mises known to be wanted for peacetime pur- 
poses by their former occupants. On the 
subject of building of prototypes and other 
preparatory work, the hope is expressed that 
firms will continue to do as much of their 
development work as possible with existing 
staff as demands for draughtsmen and certain 
other skilled workers will for some time exceed 
supply, but where important work is likely to be 
seriously retarded by staff shortages, firms are 
asked to notify their requirements to the 
Ministry of Labour. Pointing out that it. will 
still be necessary for manufacturers to obtain 
licences for raw materials, machinery and other 
equipment subject to control, the letter says 
that surpluses of raw materials left in con- 
tractors’ hands should be declared at. once to 
the department which authorised their issue, so 
that there. is: ne delay -in re-allocating the 





material to urgent civilian work. 
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The Zeiss °** Fixed-Eyepiece”’ Periscope 


(By Our Naval Correspondent) 


| Fad month there appeared in THE ENGI- 
NEER two articles descriptive of the type 
“21” U-boat, and reference was made to 
the special type of periscope fitted in these 
craft. It was then stated that the details 
of this periscope would form the subject of 
a separate article in THE ENGINEER. 

It will be recalled that the salient features 
of the periscope fitted in the type “21” 
U-boat were that it was power-operated for 
training as well as for raising and lowering, 
that the eyepiece did not go up and down as 
the top of the periscope was raised and 
lowered, and that the whole arrangement was 
such that the officer conducting the attack 
did so from the lower part of the conning- 
tower, and thus outside the pressure hull of 
the submarine and away from other sub- 
marine problems, such as the trimming of 
the submarine and the arrangements for 
steering, depth- keeping, preparing the 
torpedo tubes, and so on. 

The chief point which puzzled British sub- 
marine officers about this Germar periscope 
was the means whereby the eyepiece, although 
capable of training in azimuth, did not have 
to alter its height as the periscope was raised 
or lowered, and yet the optical system was 
such that the periscope remained in focus, 
although its length from eyepiece to object 
glass was altering. The periscope fitted in 
the type “ 21 ’’ U-boat has now been stripped 
down and fully investigated, and it is found 
to be similar in principle and in performance 
to that fitted in other U-boats, notably in 
the one captured south of Iceland and put 
into service in the Royal Navy under the 
name of H.M.S. “Graph,” which was the 
code name of the operation which led to her 
capture and safe conduct to a British harbour. 

This article does not pretend to give the full 
optical details of this periscope, but merely 
to outline the principles by which the 
Germans have evolved this interesting instru- 
ment, and to state its advantages and dis- 
advantages as experienced by a British sub- 
marine officer who has had it under test at 
sea under action conditions. 

This German periscope is called, for want 
of a better name, the “ Zeiss fixed-eyepiece 
periscope.” That, of course, is a misnomer, 
for the eyepiece travels in azimuth with the 
object glass of the periscope. It is only 
“ fixed ” in the sense that it does not travel 
vertically up and down as the object glass of 
the periscope travels. 

As has been indicated, the ‘‘ business end ”’ 
of this German periscope is in the upper 
conning tower, above the control room of the 
submarine. Running through the control 
reom of the submarine is a vertical circular 
steel casing. This forms the “ well” of the 
periscope, and is, of course, carried on below 
the control room deck. In the upper conning 
tower the circular steel structure is of rather 
larger diameter, and can be rotated either 
by power or by hand. This circular struc- 
ture, which has been termed the “ attack 
kiosk,”’ carries the eyepiece of the periscope, 
a seat for the attacking officer, and the 
various controls of magnification, focus, 
elevation, and so on. 

Above this “ attack kiosk’ the periscope 
is of the normal type, and can be raised 
and lowered in much the same way as any 
ordinary submarine periscope. 

Yet the “‘ kiosk ” and with it the eyepiece 
remains at the same height between the 
decks of the lower corning tower and the 
upper conning tower. 





Like so many of the innovations produced 
by German technicians, particularly in sub- 
marine design, the explanation is simple. 
The “ Zeiss fixed-eyepiece periscope ”’ really 
consists of two periscopes, with between 
them a simple arrangement which ensures 
that there is a constant optical separation 
between the two periscopes even when one 
part is being raised and lowered, while the 
other remains at a constant level. 

The upper periscope, which is the part 
which can be raised and lowered, which 
passes up through the periscope standard, 
and which holds the object glass at its upper 
end, is tapered at its upper end in the usual 
way in order to reduce to a minimum the 
size of the top shown above the surface of 
the water. This is to all intents and purposes 
an ordinary submarine periscope. It differs 
from the normal in only one way. That is, 
that it is, optically, “‘ open ” at the lower end. 
Instead of carrying a system of prisms and 
an eyepiece at right angles to the optical 
axis of the periscope, its lower end holds a 
projecting lens with the same axis as the 
lens system within the periscope tube. 

The second periscope is that which is built 
into the revolving ‘“ kiosk ’’ and holds the 
eyepiece, focussing arrangements, and the 
prismatic system, which alters the axis of 
the line of sight from the eye through 90 deg. 
This the system does in a downward direction 
instead of in an upward direction, as is the 
case with the normal periscope. Thus, when 
looking through the eyepiece portion of the 
periscope alone, one is looking vertically 
downwards towards the bottom of the vessel 
and the sea bed, instead of upwards towards 
the surface of the sea. 

The optical link between these two peri- 
scopes consists of a travelling prism system 
which converts the line of sight through 
180 deg.—from downwards to upwards—and, 
because they are always in line with the 
optical axis of the upper part of the periscope 
as well as with the lower, or eyepiece, part, 
up through the projecting lens at the lower 
end of the upper periscope and along its 
optical axis to the object glass and prismatic 
arrangements at its upper end. 

This system of travelling prisms linking the 
two periscopes is not only arranged so that 
the prisms are always in line with the optical 
axes of the two periscope systems. The 
prisms also move in such a way that the 
optical separation between the projecting 
lens at the lower end of the main periscope 
and the eyepiece lens system remains con- 
stant when the upper periscope is raised or 
lowered. Thus the focus of the whole system 
remains unaltered by the raising or lowering 
of the upper periscope, although the eyepiece 
system remains at a constant level. 

This is achieved by cradling the travelling 
prism system, linking the two periscopes in 
the optical sense, in the loop of a hanging 
chain, one end of which is secured to the 
lower end of the upper periscope and the 
other to the lower end of the eyepiece peri- 
scope. The chain being of constant length, 
the optical separation of the two periscopes 
is also constant. 

In this Zeiss periscope a downhaul wire is 
fitted to the cradle carrying the travelling 
prisms in the loop of the chain to ensure that 
there shall be no “hang up.” This down- 
haul wire is operated by the same motor 
which raises and lowers the upper periscope, 
the fact that the downhaul wire has to travel 
at half the speed of the hoisting wire of the 


upper periscope being allowed for by the 
provision of two drums on the spindle of the 
operating motor, the drum for the downhaul 
wire for the travelling prism system being 
half the diameter of the drum for the upper 
periscope hoisting wire. (Fig. 1 gives a 
diagrammatic representation of the system.) 

The main optical details and performance 
of this Zeiss periscope conform closely to 
normal practice for submarine periscopes, 
It is a ‘‘ two power’’ periscope, with the 
usual magnifications of X1-5 and x6. The 
top reflector system has a range from 15 deg. 
of depression to 20 deg. of elevation, so that 
it is in no sense a “ sky searching ” periscope, 
The inference is that this duty in the type 





























nr 
| |A 
\p : 
(-) 
G 
Ne 
on fo. 
a . & 


A.—Upper part of periscope. 
B.—Hoisting wire for upper part of periscope. 
C.—Chain. 
D.—Travelling prisms in carrier in loop of chain. 
E.—Travelling prism downhaul wire. 
F.—Fixed eyepiece. 
G.—Hoisting motor drum with hoisting wire twice 
speed of prism downhaul wire. 
| Not to scale. 


|FiG.} 1—DIAGRAM OF ARRANGEMENT OF 
CHOISTING AND DOWNHAUL 


“21” U-boat was left to the aircraft detec- 
tion Radar unit mounted on the top of the 
“‘Schnorkel.”” The focusing is done in the 
normal way by rotating the eyepiece. The 
periscope is unifocal, and therefore is in one 
sense retrograde. Two colour filters are pro- 
vided in the eyepiece system. One of these 
is bright orange in colour and the other a 
deep neutral, obtained by using metallised 
glass. It is interesting to note that, although 
there are graticules, no range estimator is 
embodied in the periscope. 

Figs. 2 and 3 show the lay-out of the various 
controls on the revolving “ kiosk.’ It will 
be noted that a two-speed hand training 
arrangement is fitted in addition to the foot 
controls. This is very necessary. It is 
possible to control the speed of training by 
the foot controls, but this is not easy, 
particularly when there is motion on the 
ship. The fullspeed of training is very fast 
indeed. It swings the periscope round at the 
maximum speed at which a trained observer 
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can be expected to notice any object on the 
horizon. Certainly it is labour-saving by 
comparison with the ordinary method in 
which the observer has to shuffle round the 
periscope well while pushing the periscope 
round by hand. It also reduces the time 
during which the top of the periscope has to 
be above the surface of the sea in order that 
the whole horizon may be examined. Never- 
theless, it would seem that only after long 
practice would the observer be able to check 
the training of this periscope momentarily in 
order to give added attention to any sus- 
picious sector. ‘The speed of training of this 
German periscope would seem to make it 
almost inevitable that the line of sight should 
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A.—Top of lower conning tower. 


B.—Main pressure hull. 

C.—Bearing racer and indicator. 

D.—-Attacking officer’s seat. 

E.—Fixed eyepiece with rotating focus adjustment. 

¥F.—Control of elevation and depression of object 
prism at top of periscope. 

G.—Lever to raise or lower periscope. 

H.—Foot control for training periscope. 

J.—Change of magnification lever. 

K.—Hand training wheel (two-speed training). 

L.—Well running down through control room. 


Not to scale. 


FiGs. 2 AND 3—DIAGRAMMATIC VIEW OF 
: ARRANGEMENTS OF CONTROLS 


overshoot a suspicious sector before it could 
be checked. It would therefore be necessary 
to train back on to the sector demanding 
careful examination—a necessity which would 
go far towards eliminating the advantage of 
quick training and short exposure of the 
periscope top. 

It is a curious fact that the British experts 
who have subjected this German periscope 
to detailed examination have found that it 
is not as optically efficient in certain degrees 
as the British periscopes now in use. It has 
for so long been the fashion to regard the 
German as the optical genius of this world 
and the firm of Zeiss as the past-masters in 
matters optical that this statement will seem 
to be almost heresy to some. It is, neverthe- 
less, true. 

The light transmission through the Zeiss 
fixed-eyepiece periscope is good. This shows 
that the surfaces of lenses and prisms are 
good, and suggests that they have been 
treated. Examination has shown that all 
the optical surfaces except the outer surfaces 
of the top window and the eyepiece have been 
treated with a non-reflecting film. The 
definition is good in the centre of the field, 
but this falls off noticeably in the outer third 
of the field of vision. Moreover, there is very 
noticeable distortion of the image, particu- 
larly towards the edges of the field, when the 
high-power magnification is being used. 
With the periscope in low-power magnifica- 
tion, the definition of the image falls off. 
There is also considerable chromatic effect 
towards the edges of the field of vision. All 
these are defects which are to be found in 
almost all periscopes, but whereas British 
practice has succeeded in reducing them 
almost to the point of elimination, it is sur- 
prising that the firm of Zeiss has either been 





unable to cope with them or has decided to 


accept them in the interests of a high rate of 
production. 

Another possible disadvantage of the Zeiss 
fixed-eyepiece periscope is the size of the 
compartment containing the travelling prisms 
to which one surface of the projection lens 
of the upper part of the periscope and the 
lower lens of the eyepiece system are common. 
This is virtually a small compartment of the 
vessel, and it would seem that the problem 
of keeping this compartment completely dry 
under all conditions, and so removing the 
possibility of fogging of the optical surfaces, 
must be very great. There is, however, no 
evidence that the Germans suffered from this 
trouble to any important degree, and we have 
not ourselves yet had sufficient experience 
to enable a verdict to be given. 

There is no doubt that the Zeiss fixed- 
eyepiece periscope is a most ingenious instru- 
ment, and one which supplies submarine 
officers with certain long-felt wants. Its 
whole conception and construction, however, 
depends upon the German practice of keeping 
the attacking officer in the upper conning 
tower and cut off from the general internal 
affairs of the submarine. 

The German system probably suited the 
German U-boat arm very well—indeed, it 
was probably evolved in order to meet the 
limitations of the “ attacking officer,’ who 
was seldom a fully trained submarine officer 
in the sense that the commanding officer of a 
British submarine is a fully trained sub- 





marine officer. Rapid expansion and a very 
high rate of wastage made it necessary for 
the Germans in this war, as it did in the last, 
to train special “attacking officers” in 
addition to the ordinary submarine officers 
and ratings. 

In the British submarine branch the system 
of keeping the officer at the periscope aloof 
from the ordinary problems of the submarine 
is most definitely disliked. A British sub- 
marine commanding officer who has had to 
test out the German system and the German 
“ kiosk ” periscope under action conditions, 
has given it as his considered opinion that 
lack of knowledge of what is going on within 
the submarine is far more worrying than the 
distractions which are inevitable when carry- 
ing out an attack from the control room. At 
the same time, the officer in question paid 
high tribute to the value of the German 
periscope, particularly for keeping a look-out 
in rough weather, when the minimum of 
periscope could be shown above the surface 
without exhausting the officer of the watch 
through the constant raising and lowering of 
his body in order to keep his eye to the eye- 
piece. 

As a footnote to these remarks on the Zeiss 
fixed-eyepiece periscope, it may be pointed 
out that this periscope demands a highly 
efficient telemotor system, and that is a 
branch of engineering in which those British 
officers who have examined the U-boats have 
found the Germans wanting. 








Engineering Developments in 


Asiatic 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. I 


INTRODUCTION 


HE closer relations between the British 

and Russians, created by the war, and the 
treaty of alliance (1942), have stimulated 
interest in this country concerning engineer- 
ing and industrial developments in the Soviet 
Union. From time to time we have caught 
glimpses of some of these works in European 
Russia, such as the Dnieper dam. Little 
notice seems to have been taken of the 
astonishing practical work that has been 
carried out in Siberia and in Russian Central 
Asia since 1928. 

The fact that Russian armies are in Man- 
churia, and that the Russian navy in the 
Pacific has increased in strength during recent 
years, emphasises the political and economical 
interests of Russia in the Far East. The 
great engineering developments which have 
taken place in Asiatic Russia during recent 
years will accelerate engineering develop- 
ments in other parts of Asia. 

In the old Tzarist days Russia in Europe 
was the civilised industrial part of the 
Empire. The Urals, the dividing line between 
Europe and Asia, also marked the division 
between the developed and the undeveloped 
areas of the Tzar’s domains. The Urals 
seemed to be the barrier between civilisation 
and barbarism. That division no longer 
exists. The transcontinental rails, the thin 
ribbons, stretching right across Asia, from the 
Urals to the Pacific, formerly carried the 
traveller through vast unpeopled territories, 
where, he had been told, convicts worked in 
mines and where he saw, at stations where the 
train stopped for fuel and water for the 
engine, unkempt peasants. Their appear- 


‘A fantastic 





ance and primitive habits revealed the lack 
of enterprise of the Russian people in Siberia. 
journey, made in 1913, 
enabled me to see the forests and the lakes 
and the swamps and prairies of Siberia. The 
administrators of those old days were corrupt, 
and cruel, and bad colonisers. But they did 
construct the longest railway in the world 
and they brought the whole of a vast tract 
of land, three times the area of Russia in 
Europe, into the Russian Empire. 

It was in 1928 that the first great effort 
was made to develop this huge virgin terri- 
tory. What the Soviets had inherited from 
the Tzars they were determined, not only to 
hold, but to develop. They were the only 
people in the world possessing such a great 
concentrated, undeveloped empire, contain- 
ing vast natural resources. They started 
their great industrial revolution, in Asiatic 
Russia, at a time when technology had placed 
in their hands tools far more powerful than 
those available for the pioneers of the indus- 
trial revolutions in Britain and the United 
States. They started from scratch, when 
they commenced the great transformation of 
Siberia in 1928; but that was, perhaps, an 
advantage. They were not hampered by out- 
of-date equipment in factories or by buildings 
unsuitable for modern processes. 


THE MENACE OF JAPAN 

The first incentive to commence the rapid 
utilisation of the natural resources of Siberia 
was the fear that Japan would invade the 
territory. Japanese troops had penetrated 
deeply into Asiatic Russia in the early years 
of the Soviet régime. Deep in the memory 
of all Russia was the humiliating defeat of the 
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Tzarist armies by the Japanese in the first 
decade of this century. It was decided, in 
1928, to create heavy industries, armament 
factories, and power supplies in the Soviet 
Far East. The Soviets determined to make 
that area independent, not only of military 
supplies, but of food and other necessities. 
They succeeded to such an extent that, in 
a few years, the Red armies on the borders of 
Manchuria and Mongolia, and the civil 
workers, did not have to depend on the long 
haul of several thousands of miles across 
Siberia. 

Then came the fear of German aggression. 
Tremendous efforts were made to make an 
area just beyond the Urals self-contained, 
but capable of producing from minerals there 
the armaments needed in the fight against 
Germany. They not only obtained coal and 
’ iron ore, they created heavy industries, built 





many types. There are also timber and furs. 
But there are minerals not found in Europe, 
such as wolfram, iridium, platinum, and rare 
earths. Siberia supplies bauxite, copper, 
nickel, oil, and gold. To obtain the alloys 
needed for his steel and armour Hitler would 
have had to penetrate into Siberia. Was that 
why he suddenly attacked Russia—to obtain 
those rare minerals in Siberia? He nearly 
went into Asia. 

It soon became evident to the Soviets that 
Central Asia also could supply raw materials, 
especially cotton and silk. That area was, 
later, rapidly transformed by great engi- 
neering works. 

Not the least of the difficulties overcome 
by the Soviets in Asia were those due to the 
many races, languages, and religions that 
had caused perpetual wars. The human 
material available was most unsuitable for 





him, but also much that had filled his mind 
with pride and happiness: ‘For the first 
time in human history,” he wrote,* “the 
scientist and technologist have been accorded 
a@ leading place in large-scale industrial 
planning. If they have not been actually in 
command, they have at any rate acted as 
chiefs of the general staff, and their advice 
has been freely accepted, as, indeed, over. 
riding in certain cases.” 

He also emphasises that “the whole key. 
note of the Soviet symphony of progress is 
its insistence on youth ”’—a philosophy in 
which to-morrow is more important than 
to-day, and which inspires the humblest 
worker to accept sacrifice as a contribution 
to the future. The spirit of youth, the eager- 
ness to experiment, to take a risk, and to try 
out new theories, is worth noting by those of 
us of the older generation in Britain, who are 
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“THE ENGINEER” 


factories, manufactured arms and goods, and 
they also produced food. They built factories 


engineering work. It 
tribes, 


ASIATIC RUSSIA 


included nomadic 
peasant colonists, political, and 


B 


inclined to lack the spirit of adventure, to 
think of ‘‘ Safety First.”’ 


ready to receive equipment which they 
believed might have to be hastily removed 
from industrial establishments in European 
Russia, if that area became invaded. That 
happened. The Ural area proved to be a most 
important centre of armaments production 
for the troops fighting in defence of Lenin- 
grad, Moscow, and Stalingrad. The Urals 
became the final bastion, against the Hitlerite 
armies. But, in spite of the desparate state 
of Stalingrad, Leningrad, &c., in Europe, 
picked- Russian troops remained on the 
borders of Manchuria throughout the years 
of the war with Germany. 


THE Raw MaTERIALS 


In Siberia there are all the raw materials 
needed by modern industry. Asin European 
Russia, there are iron, coal, and grain of 


criminal exiles. Practically all of the people 
were illiterate, and the majority were 
lethargic. They have been trained in large 
numbers to operate machinery of many types 
and to work with enthusiasm to supply the 
Red Armies and their own people. 


THE ENGINEER PLACED IN COMMAND 


A feature of Soviet planning in Asia has 
been the enthusiasm for technology and 
science. A medical man, who had been in 
Siberia as a lad, who had returned in 
1920 to find himself a refugee with the 
remnants of Kolchak’s forces, and who had 
again visited Siberia in 1937, wrote, in 
London in 1943 of his impressions of a land 
with which he had close ties of blood, a 


Whatever may be our views about various 
political ideologies, we cannot fail to be inter- 
ested in facts concerning the accomplish- 
ments of engineers in any part of the 
world. We in Britain have never been intel- 
lectuyl isolationists; we are always ready 
to acknowledge technical triumphs in any 
country and to adopt new methods that have 
been proved to be successful in other lands. 

We have especial obligations with Russia, 
and, even if we dislike certain of their 
political practices, that is no excuse for 
remaining ignorant of their progress in tech- 
nical and scientific matters. We must also 
remember that our 1942 treaty of alliance 
with Russia dealt, not only with the Euro- 
pean war, but it involved mutual pledges of 











Siberia where he had seen much that horrified 


* “ Soviet and Tsarist Siberia,” George Borodin. 
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co-operation and economic assistance for at 
least twenty years. 

Since 1942 the U.S.S.R. has made similar 
treaties with four other countries in Europe, 
including France. The Soviet leaders have 
also stated that they will endeavour to pro- 
mote trade with countries adjoining their 
borders in Asia. These treaties lead us to 
believe that the Soviets will be less isolated, 
less secretive, in the future than in the past. 

The British people have wondered why 
the Soviets were so secretive, why they 
have not encouraged foreigners to travel 
jn their own country, and have allowed only 
a selected few of their own people to travel 
outside. “‘ Why,” we ask, ‘do they main- 
tain their secret police ? ” 

Much of their political system is a continu- 
ation, in perhaps a more rigid form, but for 
the same reasons, of the system under the 
Tzars. The Russians were and are afraid 
of the spread of political ideas detrimental 
to their régime. 


THE New OvtLook In Soviet Asia 


The idea of the government of a country 
by one party only is not popular in the 
so-called democratic countries, where the 
multi-party system seems to suit the people. 
But it is the only feasible alternative to our 
system. It is justified by Bolshevik leaders ; 
they say it is the only method by which the 
huge majority of their people, illiterate and 
politically apathetic, could be educated in 
such a way that they are prepared to go to 
extremes of sacrifice for the good of the 
State. It has certainly created out of poor 
material amazing enthusiasm to work and 
to die for the homeland. Beyond all else, 
it has enabled the authorities to obtain the 
trained technicians and the labour they 
required. 

There can be no doubt that in the Soviet 
Union almost unbelievable results have been 
produced during the last quarter of a 
century. Remembering my own impressions 
and experiences in Siberia and Moscow in 
1913, a study of the undeniable facts which 
have been recorded by foreign workers in 
Asiatic Russia leaves me with mixed feelings 
of admiration for the amazing practical 
accomplishments and regret that awful 
tragedies and human suffering took place. 

It must be remembered, however, that to 
some extent we are considering Asiatics, not 
Europeans entirely, and certainly not peoples 
of the Anglo-Saxon temperament. Stalin is 
an Asiatic. ‘‘ A man cannot escape from his 
ancestors.” The great waves of Mongol 
invasion into Europe, from the steppes of 
what is now Asiatic Russia, played an out- 
standing part in what is called “‘ the Martyr- 
dom of Man.”’ % 


THE ASIATIC INVASION OF EUROPE 


Descriptions will be given later of the great 
transformation by huge engineering schemes 
of parts of Asiatic Russia. Meantime we 
must remember that the early home of the 
Mongol invaders, who ravaged Europe and 
settled in parts of European Russia in the 
eleventh and subsequent centuries, was in 
the eastern part of Central Asia, near Lake 
Baikal and the headwaters of the Amur 
River. They lived in tents in a district 
where there are now planned and modern 
cities, with hundreds of thousands of inhabit- 
ants, and great mechanised industrial estab- 
lishments. 

Kublai Khan, and his grandson, Chenghiz 
Khan, were ruthless nomadic conquerors, 
operating a mighty military machine. The 
inhabitants of cities (especially artisans, 
learned men, and children) were massacred 
or carried off into slavery. The Mongols 
inspired terror. There was no trace of the 





mercy, chivalry, and humanitarianism that 
Christianity had created in the Europe of the 
Middle Ages. 

That glimpse into the past may help to 
explain something of the recent history o§ the 
Russian political technique. It is, however, 
only fair to mention that the stated object 
of the present autocracy is very different from 
that of the Mongol Khans. It is to develop 
the enormous latent resources of the U.S.S.B., 
and especially those of Asiatic Russia, so that 
after a long period of reconstruction the 
standard of living of the people as a whole 
may be raised to the same level as that of 
any other country in the world, or even higher. 
And to-day motorable are the trails of 
Ghenghis Khan ! 

When that higher standard of life has been 
accomplished, then, and only then, will the 
change come, and Russia will allow her own 
people to go abroad and welcome visitors. 
For it must be obvious that mechanised 
industries in any country, the application 
of scientific principles for economic develop- 
ment, must carry the seeds of the destruction 
of the crude political theories of Marx and 
Trotsky, enunciated by unpractical theorists 
in the early days of the Revolution in 
Russia. Indeed, we know enough already, in 
spite of the secrecy, to appreciate that Stalin 
has cast aside many of those wild ideas. He 
has concentrated on mechanisation and 
economic development, with two great 
objects. The first was armaments for defence 
against Japan and Germany. The second 
was to raise the standard of living of all the 
peoples of many races that live within the 
Russian Soviet borders. 

In order to realise what has been done in 
Asia a few facts about the various parts of 
that portion of the U.S.S.R. must be 
remembered. 


THe New Asta 


Asiatic Russia has been called the land of 
superlatives. Astronomical distances ; inter- 
minable forests; many different races, 
inhabiting regions that vary from the coldest 
on earth to those where cotton and sugar beet 
grow ; towering mountains and huge deserts 
—all of these immense and diverse physical 
details form the kaleidoscopic picture of a 
great country that covers a total area of over 
6,000,000 square miles. The land boundaries 
stretch east and west for 5400 miles and, in 
places, 2000 miles from north to south. The 
longitude of Eastern Siberia is 170 deg W., 
stretching to 60 deg. E.; that of Leningrad 
about 31 deg. When it is noon at Leningrad 
it is 10 p.m. at places in the Soviet Far East. 
Siberia comprises about one-tenth of the land 
surface of the earth. 

Almost suddenly this great land of Asiatic 
Russia—that is, more than three times the 
size of Russia in Europe or of the sub-con- 
tinent of India—became a centre of great 
interest ; it has been, in places, transformed 
by applied science from an isolated portion of 
the earth, formerly inhabited by a few 
nomadic tribes and scattered tillers of the 
soil who used primitive tools, into a land 
where there are now huge armament works, 
thousands of miles of new railways, newer 
highways, and great industrial plants of 
almost mushroom growth. It includes the 
largest and flattest plain in Asia, an aid to 
transportation. 

With science in the saddle, the engineer has 
brought into the vortex of the new civilisa- 
tion (created upon the solid foundations laid 
in England by Newton, Watt, and Faraday) 
those rich natural resources necessary to 
redeem the promise to humanity of 
“ Freedom from want.” 

In the details of the transformation there 





is something that seems almost magical, even 
to those of us who remember our incredulous 
reception of the prophecies by H. G. Wells 
concerning transatlantic air flights, and of 
Marconi’s claim to have sent a signal by radio 
across the Atlantic. For in Asiatic Russia, 
above the Arctic Circle, there are gardens, 
and on drifting ice knowledge is being won by 
research workers. There are universities 
where less than twenty-five years ago there 
was no alphabet. There are observatories 
placed on mountain heights no white man had 
reached until recent times. There are large 
industrial centres where twenty years ago 
there was prairie. 


BEYOND THE URALS 


In many respects the country and the 
changes that have taken place there these 
last few years remind us of the opening up of 
Western U.S.A. or Canada in the latter half 
of last century. Where there was desolation 
there are new irrigation canals. Air bases, 
the telephone, and radio stations have tele- 
scoped time. Messages that needed months 
to elapse before the reply arrived are now 
answered at once. The dreary trudge of 
almost 7000 miles, from Moscow to Vladi- 
vostock, which an old Russian lady in 
Shanghai told me she had accomplished as a 
girl, together with her family, in 1870, and 
which had taken them about a year and a 
half to complete, with incredible hardships, 
is an effortless journey by rail or air services 
for travellers across Siberia to-day. 

A hint of what the reader can learn of the 
engineering development of Asiatic Russia 
is given in a recent article* written by Colonel 
Walter Ellliot, on his return from the U.S.S.R. 
“A long gun on caterpillar tracks roared 
away to the testing yard. It had just come 
off the assembly line.... This gun, and 
others before and after it, were coming 
off an assembly line on the far side of the 
Urals. They were coming out of a city as 
large as Sheffield. The temperature in the 
streets was 40 deg. below zero Fahrenheit, 
and some 600,000 people were living and 
working there. In 1928 the site of this 
work had been a prairie. Now, on the prairie, 
stood gun shops, power presses, blast- 
furnaces. Munitions from this city—the 
tanks—the guns—would have to get over 
the Urals, cross Russia, to be brought into 
Hungary or Pomerania before they could 
reach the battle at all.” 

The city is called Sverdlovsk. A few years 
ago its population was 70,000 and its chief 
industry was polishing precious stones ; 
there were 450,000 in 1941 and 600,000 in 
1944. Iron is now brought from the Urals, 
and open-cast coal, from seams 150ft. thick, 
is carried westward over 200 miles to the 
furnaces. 

“Every now and again,” writes Colonel 
Elliot, “‘ one realises with a shock how 
many surprises there may be still to come 
and how many changes in the utilisation of 
energy and in populations based on energy. 
That day at Sverdlovsk was such an occa- 
sion.” 

The principal industrial areas of the Urals 
are the Sverdlovsk and the Cheliabinsk 
regions, which had a population of 5,300,000 
in 1939, and has since increased. 

Asia is awakening; the engineering 
triumphs in the north and centre of the 
continent enabled China to receive Russian 
supplies. The engineer has roused many 
inhabitants of this huge land mass out of 
the old-style life with its lethargy, poverty, 
and ignorance. In the Far East we listened 
to the B.B.C. voices speaking in London. 





* Evening Standard, March 15th, 1945, 
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“ Transportation is civilisation.’ The Hima- 
layas are no barriers to air transport. 


THE NEw CIVILISATION 


Surely it is excusable that the engineers 
of the nation that created mechanised trans- 
port and power production upon which the 
new civilisation, that promises the conquest 
of poverty is based, may claim some reflected 
glory from the triumps of applied science in 
any part of the world. They may even hope 
that their own people some day will appre- 
ciate their contribution to the creation of 
prosperity in Britain. 

War posters in this country contained 
quotations from the lectures on “ English 
Traits ** given by the American philosopher 
Emerson a century ago. But the politicians 
and the Ministry of Information omitted to 
quote Emerson’s tribute to English engineers 
—perhaps because they are unaware of a 
source of Britain's greatness. Let the 
American remind us. This is his summary of 
the national genius, true to-day as a hundred 
years ago. He said: ‘The bias of the 
nation is a passion for utility. They love 
the lever, the screw, the pulley, the Flanders 
draught-horse, the waterfall, windmills, tide- 
mills, ... their toys are steam and galvan- 
ism. There is no secret of war in which they 
have not shown mastery. The steam 
chamber of Watt, the locomotive of Stephen- 
son, the cotton-mule of Roberts, perform the 
labour of the world... . It is England whose 
opinion is waited for on the merit of a new 
invention, animproved science.... Itis their 
luck, or is it in the chambers of their brain ?— 
it is their commercial advantage, that what- 
ever light appears in better method or happy 
invention, breaks out in their race.” The 
atom bomb reminds us that the racial 
characteristics of scientific experiment and 
enterprise still remain. 


THE PRACTICAL STALIN 


Let us therefore, as members of the pro- 
fession and the race that created the material 
foundations and much of the superstructure 
of the new civilisation that is spreading all 
over the world and that is dependent upon 
applied science, welcome efforts made to 
utilise the resources of Nature in any and 
every part of the earth. 

During the nineteenth century the expan- 
sion of Russian influence into Central Asia 
created anxiety concerning the possibility 
of Russian aggression in India. After the 
1917 revolution the efforts of Trotsky to 
influence politics in all countries, especially in 
China, and his tirades against British im- 
perialism, prejudiced most of us against 
Russia. In the Far East the British residents 
sustained considerable personal hardships 
and great financial losses caused by the influ- 
ence of Trotsky in South China some twenty- 
five years ago. 

Fortunately, the practical Stalin succeeded 
Lenin as leader of the Russian people, and 
the influence of the political theorist Trotsky 
was ended. Gradually it became apparent 
that Stalin was concentrating on the econo- 
mic development of Russia and was discard- 
ing some of the impracticable political experi- 
ments of the earlier years. 

It was not an easy task that Stalin had 
decided to carry out. There were available 
few Russians trained in applied science, and 
but little skilled labour. European and 
American engineers were employed to super- 
vise engineering works. Machinery of all 
types was imported from Europe and the 
U.S.A. The inherited Russian practices, 
political and economic, retarded progress. 
There was considerable sabotage. Many 


mistakes were made ; there were great hard- 





ships for Russian workers. Foreign engineers 
found their efforts frustrated. Yet, somehow 
or other, the great industrial machine was 
made to work. 

Mach year,under the dynamic energy of 
Stalin efficiency was improved. When, in 


1928, the engineering attack on the natural 
resources of Asiatic Russia commenced, the 
experience that had been but recently gained 
in European Russia proved to be of immense 
value. 

(T'o be continued) 








Gladstone and Railways: The Railway 
Board, 1844-45 


(From a Correspondent) 


LADSTONE’S name is usually associated 

with high finance and Home Rule ;_ his 
great interest in his early days of Government 
office in the then rapidly developing railway 
system is seldom mentioned, and is, indeed, 
little known. But it is hardly an exaggera- 
tion to assert that Gladstone in the years 
1842-44 took a greater interest in railways 
than any subsequent President of the Board 
of Trade until the rearrangement of depart- 
ments in 1919, when the Ministry of Trans- 
port came into existence. When Parliament 
was first approached for authority to con- 
struct a public railway, the view was taken 
that railways would be analogous to canals 
and turnpikes, and hence Railway Acts were 
modelled on Canal Acts. Parliamentary con- 
trol was thus confined to the negative form of 
the Private Bill Committee procedure, 1.e., 
for and against were heard and if consent 
were granted maximum charges were laid 
down and a provision made that the railway 
must be open to the vehicles of all persons 
who would pay the tolls. 

By 1839, when trains drawn by steam 
engines were running long distances, it was 
realised that this original conception was 
impracticable, as only a few people could 
afford private trains, and, more important, 
there being no means of steering trains, the 
uncontrolled passage of private vehicles 
along the lines would inevitably cause 
collisions. The Select Committee of 1839-40 
was most concerned that the economic safe- 
guard of competition between users of the 
railway was non-existent, and that railway 
companies must have sole control of move- 
ment. Although recognising the immense 
value railways were likely to be to the nation 
and fearful the public would suffer if railways 
had a monopoly of movement over their own 
lines, the Committee professed themselves 
unable to suggest a remedy beyond the setting 
up of a Railway Department in the Board of 
Trade, which, whilst primarily concerned 
with safety measures, was also to collect 
information respecting railway commercial 
practices. 

Such was the position when Gladstone 
became Vice-President of the Board of Trade 
in 1842. He took action quickly in the matter 
of safe working by strengthening the powers 
of the Railway Department (Regulation of 
Railways Act, 1842). Early in 1844 (he was 
then President of the Board of Trade), having 
examined the practices of railways and 
assuming that the change he thought was 
coming in the financial state of the country 
would, if not checked, cause widespread 
speculation in railways, Gladstone decided 
the time had arrived when the question of 
the relationship between the State and rail- 
ways should be thoroughly investigated. He 
accordingly proposed on February 5th that 
a Select Committee should be appointed, and 
arranged the terms of reference to be so wide 
as to include practically all railway matters. 
This Select Committee was one of the ablest 





of the many which have since dealt with rail- 
way matters. Gladstone presided, and under 
his guidance they delved exhaustively into 
the subject, taking evidence from all the 
leading railwaymen of that time and issuing 
six reports in less than six months. 

The principal recommendations of the 
Committee fall into two groups: (a) Pro- 
vision for the Board of Trade to assume con- 
trol of recalcitrant railways and to revise 
railway charges if high dividends were paid, 
and an outline of a scheme for State purchase ; 
(6) the establishment of a Board to report to 
Parliament on Railway Bills, with the two- 
fold object of ensuring a wider view than that 
obtaining under the Private Bill Committee 
system, and of protecting investors against 
‘ dishonest projects.” Gladstone’s proposals 
regarding further State control were sadly 
mutilated before the Bill he introduced 
became law as the Regulation of Railways 
Act, 1844 (Peel, the Prime Minister, yielded 
to the powerful railway opposition). The 
principle of ultimate State purchase was, 
however, conceded, but so hedged about as 
to make the arrangement unworkable unless 
amended. The proposed Railway Board was 
established in August, 1844, under the 
chairmanship of Lord Dalhousie. 

Gladstone’s prediction concerning specula- 
tion proved correct, and the unprecedented 
number of 240 Railway Bills were forthcoming 
for the 1845 session. Thus the Board was at 
once faced with both a tremendous problem 
and a splendid opportunity for guiding the 
development of railways “into a great 
national system of communication” (to 
quote the Committee’s remarks). From the 
first, the Board emphasised that their reports 
were “ for the assistance of Parliament ” and 
that ‘‘ we are anxious it should be understood 
we have arrived at these results solely upon 
public grounds.”’ All the members were 
capable men, and they worked hard ; in fact, 
Lord Dalhousie’s strenuous exertions here 
probably contributed to his early death. 
But in spite of the breadth of view displayed 
in their able and well-reasoned reports, the 
Board was disbanded on July 10th, 1845 
(Gladstone had left the Government in 
February over an Irish matter). The fact 
was the country was madly enthusiastic 
about railway promotion, and such was the 
unreasoning optimism that any check on 
what was thought to be a short and sure way 
to wealth was bound to be unpopular. More- 
over, parliamentary Private Bill Committees 
were jealous of the Board. The railway fever 
had too strong a hold to tolerate any inter- 
ference even of a guiding and protective 
character, and the railway mania continued 
until the supply of capital was exhausted. A 
Private Bill Committee, which could not 
possibly have a general plan for railway 
development in mind, judged each Bill in 
isolation. 

So ended Gladstone’s attempt to direct 
railway development “in the national 
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interest,” %.e., avoiding unnecessary dupli- 
cation, but at the same time encouraging the 
promotion of lines in less remunerative 
districts by companies with lines in more 
profitable (and adjacent) areas. Gladstone 
never returned to the subject of railways ; 
but it is interesting to note that the passage 
of years has shown his views to have been 
sound. Many of the schemes rushed through 
Parliament during the mania were aban- 
doned or cut down ; economic considerations 





have forced a continuous process of railway 
amalgamation ; a Minister of Transport was 
appointed in 1919 charged with responsi- 
bility for the transport policy of the Govern- 
ment (Gladstone’s words had been a policy 
based on “ a distinct system of sound general 


rules’’); State interference was extended 
until under the Railways Act, 1921, not only 
was a limitation of profits introduced, but the 
railways were compulsorily grouped into four 
large coneerns. 








The Norwich Heat Pump 





N the discussion that followed the reading of 

a paper by Dr. Oscar Faber before the Insti- 
tution of Mechanical Engineers, on April 20th 
last, Mr. John A. Sumner, city electrical engi- 
neer of Norwich, mentioned that he had under 
erection a heat pump unit similar to those dis- 
cussed in the paper and that he intended to 
compare its performance with that of coal-fired 
boilers previously used for the heating of a 
building. Recently we made a visit to Norwich 
to see this installation, which is now at work and 
from which preliminary results have been 
obtained. Before describing it, however, it 
may be worth while, for those unfamiliar with 
the principle involved, to discuss shortly the 
theoretical basis of the heat pump cycle. 

The ordinary thermodynamic cycle by which 
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heat is converted to mechanical energy is 


familiar to all. So, too, is the relationship 
(T,—T,)/T,, which defines ideally the maximum 
efficiency of the Carnot cycle in converting the 
heat into power. The higher the peak tempera- 
ture and the lower the bottom temperature the 
greater is the fraction of the total heat in the 
medium at peak temperature that can be con- 
verted to mechanical energy. Engineers are, 
too, familiar with the refrigeration cycle—a 
cycle the reverse of that by which power is 
generated. They are aware that the amount of 
heat withdrawn from the cooled body under that 
cycle is substantially greater than that equiva- 
lent to the energy input. For, ideally, the 
efficiency—or rather the ‘‘ advantage ’—of the 
refrigeration cycle is the reciprocal of that of 
the power cycle. It is T,/(T,—T,) and is there- 
fore greater than unity. The heat pump 
operates on the refrigeration cycle and has the 
same ideal advantage. Interest, however, is 
concentrated, not upon reducing the tempera- 
ture of the cooled body, but upon the amount 
of heat to be removed in the cooling coils for 
useful purposes—heat which in refrigerating 
machinery is dissipated to atmosphere and 
wasted. 


The theoretical advantage to be obtained 
from a heat pump can be visualised from Fig. 1, 
a diagram adapted from one appearing in Dr. 
Oscar Faber’s paper. The curve indicates that 
proportion of the total heat H which can be 
converted into work when operating from any 
higher temperature to a basic temperature T,. 
A medium operating in a cycle between T, and 
T, and starting with total heat H is able to 
produce an amount of mechanical energy equal 
to W. Alternatively operating between T,; and 
T, it can produce from the same total heat 
H only the much smaller fraction of energy w. 
Such cycles are reversible. Thus, an amount of 
energy W employed in a heat pump cycle would 
return the medium at T, to its original con- 
dition at T,, drawing the surplus heat (H—W) 
from the same external source, usually a river 
or other source of water, to which it was dissi- 
pated under the power cycle. Similarly, an 
amount of work w would restore the medium to 
its condition at T;, drawing, it will be noticed, 
proportionately to the power required, a very 
substantially larger quantity of heat from the 
external source. But the medium at T, being 


inanimate, is quite unaware whether it was 
originally at temperature T, or T;. Thus, on 
the power cycle energy W can be obtained by 
operating between T, and T, and on the heat 
pump cycle the same energy W can be expended 
between T, and T;. Since the advantage will 
now be reaped of drawing a very substantial 
proportion of the heat, W . (H—w)/w, from the 
external source the final result is a very con- 
siderable increase in the heat content of the 
medium at T, above that at T,—an increase 
that becomes the more substantial the smaller 
the difference between T, and T,. 

At a first glance those whose college days are 
far behind will be suspicious of the possibility 
of a combination of cycles that appears to 
provide ‘‘ something for nothing.”’ Such doubts, 
however, may be stilled by the observation that 
the value, in terms of the mechanical energy 








of the medium at T;, remains precisely what it 
was when the temperature was T,. The prin- 
ciple thus accords with that of the conservation 
of energy. . 

Where, as in Switzerland, for instance, it is 
desirable to use electricity for the heating of 
buildings, the principle has great advantages. 
For whereas an electrode boiler will provide 
only the direct heat equivalent of the electrical 
power absorbed, by using the electricity to 
drive the electric motor of a heat pump 
installation two, three, four, or even more times 
as much heat can in practice be obtained, as has 
been proved by actual plants in operation at 
Ziirich. Mr. Sumner, at Norwich, however, 
hopes to show that even in competition with an 
existing boiler heating installation burning coal, 
the heat pump, driven electrically, will show an 
advantage thermodynamically and_ also 
financially. 

For a heat pump the units of plant required 
are @ compressor, an evaporator, a condenser, 
a receiver, and certain small pumps. The 
medium is compressed in the compressor, con- 
densed under pressure in the condenser, giving 
up its heat to warm the building, and finally re- 
evaporated at a lower pressure, obtaining the 
necessary heat from some such a source as river 
water. The bottom of the receiver, in com- 
munication with the bottom of the evaporator, 
acts as a reservoir of the liquid medium and its 
upper part in communication with the top of the 
evaporator stores the gaseous medium and is 
the source the compressor draws upon for gas. 
In installing the Norwich heat pump, Mr. 
Sumner has had to contend with wartime con- 
ditions and has been forced to use such plant, 
whether really suited to the work or not, as he 
has been able to obtain. His plant is motor 
driven. The motor drives through a belt a 
single-acting compressor with a top pressure of 
150 lb. per square inch, the characteristics of 
which determined, together with the difficulty 
of obtaining certain other more suitable 
materials, that sulphur dioxide should be the 











that can be obtained from it, of the heat content 


medium used. The evaporator and condenser 





FiG. 2—HEAT PUMP INSTALLATION 


—on the left and right respectively in Fig. 2— 
were both made up in the workshops of the 
electricity department from 9ft. lengths of 14in. 
piping together with suitable tee joints and 
bends and gunmetal tube plates and tubes 
similar to those used in steam condensing plant. 
To economise in sulphur dioxide that medium 
is introduced into the evaporator through a 
series of spray pipes. Water for the evaporator 
is pumped through its tubes from the River 
Wensum that flows alongside the building. The 
heat from the plant is given up in the condenser 
to the water circulating through the building. 
Here the water flows outside the tubes and the 
counterflow principle is employed. The remain- 
ing item of plant is the receiver made from a 
large-diameter tube with suitable top and 
bottom caps. 

In installing the plant the arrangement of the 
units was to a considerable extent dictated by 
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peculiarities of the building and the irregular 
shape of the basement. It was considered 
desirable to avoid placing any of the units on 
certain cross beams in case vibration should be 
transmitted to the building. A somewhat odd, 
apparent misalignment of the plant units can 
be traced to these causes. 

The plant was designed for a full-load output 
of 900,000 B.Th.U. per hour, but at the time of 


6ft. below the surface, where even in frosty 
weather the temperature seldom falls below 
38 deg. Fah. Troubles due to freezing are not, 
therefore, anticipated. 

The plant as at present arranged requires 





less space than the existing boiler plant. Given 








FiG. 3—EVAPORATOR AND RECEIVER 


our visit had not yet been run on full load. The 
building to be heated’ is equipped with ceiling 
panels and radiators, and experiment with the 
existing boiler plant has shown that heating is 
satisfactory with circulating water at 120 deg. 
Fah. Despite losses due to the inefficiency of 
the motor, the belt drive, and the fact that none 
of the units has been lagged, preliminary tests 
have indicated that an advantage of 4 can be 





the freedom of peacetime design, it appeared 
to us that it should be possible to make it even 
more compact. Since the only moving parts, 
apart from small and reliable pumps, are the 
motor and compressor, both of which it should 
be possible to design to run for long periods 
without attendance, Mr. Sumner believes that a 





automatic operation would require very con- 


no more than 2 deg. Fah. The average tempera- | details of the plant. Engineers in general, and 
ture of the River Wensum in winter is 46 deg.|more particularly the makers of refrigeration 
Fah. The inlet pipe draws water from a level} plant to which the heat pump is so closely 


related, will await with great interest the publi- 
cation of the results obtained. The Norwich 
Electricity Committee is to be congratulated 
upon its initiative in financing so interesting 
and so potentially valuable a series of experi. 
ments. 








South African Engineering 


Notes 
(By our South African Correspondent) 


CaPE Town, July, 1945. 
§.A. Industrial Progress 


Dr. H. J’. van Eck, chairman of the 
Industrial Development Corporation, recently 
reviewed industrial progress in South Africa 
from 1910 to the present day. In 1910, he said, 
South African industry contributed a meagre 
7 per cent. towards the total national income 
of about £130 million. The population, too, 
was comparatively small then—1,250,000 
Europeans out of a total population of 6,000,000. 
To-day there are 1,000,000 Europeans more to 
give guidance and inspiration to the total 
population of more than 10,000,000, and industry 
is now responsible for 20 per cent. of South 
Africa’s substantial income of £600 million a 
year. In 1942-43, industry worked raw mate- 
rials valued at £142 million, of which £89 
million came from South African mines, quar. 
ries, agriculture, forestry, animal husbandry, 
and fisheries. The needs of the war have thus 
taught us to obtain more than 62 per cent. of 
our industrial raw materials out of our own soil, 
whereas in 1910 the Union probably did not 
provide more than about 45 per cent. of the 
total. Our 10,000 factories have given employ- 
ment and a new outlook in life to nearly 150,000 
Europeans and 280,000 non-Europeans. This 
progress has been greatly helped by the 
increased use of power—steam power, electric 





heat pump installation specially designed for} power, and petroleum power—without which the 


nation could hardly maintain its modern 











FiG. 4—EVAPORATOR, COMPRESSOR, 


obtained on an output temperature of 90 deg. 
Fah. and an advantage of 2} on an output 
temperature of 130 deg. Fah. These figures are 
those actually attained and have not been 
corrected for motor efficiency and other losses 
that would not have been experienced had more 
suitable plant been available. It is usual to 
operate the plant on a reduction of temperature 
of the water flowing through the evaporator of 





AND CONDENSER 


siderably less attention than a boiler plant and, 
further, that it could be manufactured at a 


comparable cost. 


civilised state. 

Nature has richly endowed South Africa 
with coal, which will play an important réle in 
future in South Africa’s chemical industry as 
a raw material for fertilisers, explosives, acids, 
soap, and hundreds of chemicals which serve 
mankind. This source of energy is the great 
justification for the emphasis that is laid on the 
necessity for further industrial development. 
South Africa’s gold and ore mines, although also 
important, could not exist for ever, but her coal 
supplies will last for many centuries yet. In 
agriculture it is not so easy to make use of 
mechanical and electrical energy on a large 
scale to increase production, but it is possible 
in industry. In the year of the founding of the 
Union about 6,000,000 tons of coal was used. 
To-day the figure is three times as high. Our 
electrical production was then only about one- 
tenth of the 6,638,361,000 units which were 
used in 1943 at a total production cost of 
£14,782,500, and the average selling price of 
0-534d. a unit is probably the lowest in the 
world and only two-thirds of the price in 1916. 
Near Vereeniging the Union possesses the 
greatest power station in the southern hemi- 
sphere. The Union’s metal and engineering 
industry has probably increased most in 
importance and is now really the mightiest 
weapon which the Union has in combating 
lack of faith in the nation’s ability and indus- 
trial future. 


British Aid for Union Industries 


South Africa’s industry is likely to 
derive considerable benefits from co-operation 
with leading British industrial undertakings 
which, it is expected, will make their unrivalled 
technical knowledge and experience available 


Mr. Sumner intends to carry out a series of | for developing new or expanding old industries 
experiments and observations on his plant injin the Union. Many South African business 
order to obtain comparative figures for the heat | men and industrialists have been establishing 
pump and the boiler plant, thermodynamically | suitable connections with oversea firms in 
and economically, and to publish the results of | preparation for the post-war period. By linking 
these tests at a later date with full constructional | up with British industries South African firms 
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will benefit from the latest developments with- 
out having to go through all the teething 
troubles and without spending large sums in 
research that is already being done on a more 
elaborate and larger scale in Britain. Negotia- 
tions between British and South African 
interests have been going on for some time. 
Among the prominent business men and indus- 
trialists who have already left for overseas to 
conclude arrangements is the President of the 
Durban Chamber of Commerce. Genuine 
interests are being encouraged by the Govern- 
ment, and because of the importance of these 
visits oversea every assistance is being given in 
arranging priorities for the journey. The idea 
is to conclude arrangements with British firms 
for the manufacture by South African firms in 
South Africa of certain products with the aid of 
British technical knowledge. If certain parts 
of an article could not be manufactured in South 
Africa, the South African firm would obtain 
those parts from the British industry. Any new 
developments invented or discovered by the 
British industry would be made available to 
the South African industry with which it was 
linked. South African industry could co-operate 
closely with British on this basis. 


Land Usage and Erosion 


Mr. William Elliott, chairman of the 
National Veld Trust, addressing the Congress 
of the Midland Agricultural Union the other 
day, said that the world was facing a challenge 
from Nature. Not war, but starvation was the 
great problem for the future. Exploitation paid 
until the reserves of fertility were used up. 
Now it was threatening whole continents. 
South Africans, both farmers and people of the 
cities, had to revolutionise their ideas about land 
values and land usage. If the farmer wanted a 
reasonably stable foundation on which to build 
a livelihood, and if townspeople wanted an 
assured supply of food at a price within the 
compass of their earnings, the question of 
stabilisation of land values would have to be 
considered seriously.” He advocated close 
co-ordination of the work done by the various 
State Departmentsin combating soil erosion, and 
urged organised agriculture to join the National 
Veld Trust. The Trust was formed to provide 
an organisation that would be above party 
politics and sectional interests. Representa- 
tives who differed widely in politics were at one 
when trying to save the foundation on which 
the State was built. In the National Veld 
Trust one could see townsman and farmer 
struggling with the question of how to awaken 
and mobilise public opinion in a national effort 
to save the soil. 


Saldanha Bay Naval Port 


Saldanha Bay, over 100 miles from 
Cape Town, on the west coast, has played an 
important, if little known, part in the war. To 
the general public it has been out of bounds 
since the beginning of hostilities, and the cloak 
of war secrecy has been-thrown over the develop- 
ments and the achievements of the men 
stationed there during the past five years. In 
no place in South Africa has there been a finer 
record of achievement. Out of a practically 
desert coast, where water was rationed as 
meticulously as in the Middle East, a strong 
naval base was created. Saldanha Bay is one 
of the most magnificent land-locked bays in 
the southern hemisphere. It certainly is the 
safest and best anchorage in Southern Africa, 
easily defended from the land and practically 
impregnable if attacked by surface or undersea 
enemy ships. Without question it would now 
be the chief port of South Africa, instead of 
Cape Town, but for one erstwhile deficiency— 
lack of water. To the early mariners and 
settlers the lack of water presented an insuper- 
able difficulty and the bay was avoided. Now, 
thanks to the admirable work of the engineers of 
the Union Defence Force since the war began, an 
ample supply of water is on tap. They laid a 
pipe line from the Berg River, 26 miles away, 
and the bay is supplied with more than 600,000 
gallons of water a day. , With the introduction 
of a booster pump the supply can be stepped up 
to 1,000,000 gallons a day. This fine engineer- 
ing feat has, however, come somewhat late in 





the day to shape the destinies of the bay from 
a shipping point of view, but the improvement 
has been a major factor in the decision to make 
it a naval training base. As far back as 1937 it 
was decided to make Saldanha a defended port 
in the event of war, and preparations were made 
even before the outbreak of hostilities to 
acquire the necessary equipment, including 
guns, for turning the bay into a naval fortress. 
As soon as war broke out guns were installed 
and a war signal station established ; in addi- 
tion, a complete scheme of boom defence and a 
controlled minefield were organised, while as a 
temporary measure an indicator net was laid. 
It has now been disclosed that at an early stage 
in the war it was planned that Saldanha Bay 
should be a convoy assembly base. As such, it 
would have been of paramount importance if 
heavy units of the German Navy had slipped 
away from their European hideouts and inter- 
fered with shipping in the South Atlantic and 
Indian Oceans. 

Saldanha Bay had an excellent natural 
anchorage, but no facilities for berthing ships. 
A jetty was at first built and the railway line 
extended from Saldanha Station to the jetty. 
Provision was also made for supplying coal and 
oil fuel to ships, and an old sailing vessel, 
‘“Commodore II,” was dismantled at Cape 
Town and towed to Saldanha Bay to be used as 
a coal hulk. The defences of Saldanha Bay are 
still fully manned. The main purpose it serves 
at the present time is as a South African training 
ship for cadets and seamen for the S.A.N.F. 
and the S.A. Merchant Navy. At present 200 
youths, whose average age is eighteen, are under- 
going training there. 


New Engines for Union Railways 


More Class “ 15F ” railway engines have 
arrived in the Union, bringing the total delivered 
from Britain since the outbreak of war to the 
Union up to forty-two. Most of the new 
engines are being stationed at Germiston, but 
some are being distributed to the Cape Western 
and Free State systems. The South African 
Railways operate the largest 3ft. 6in. gauge 
system in the world, and often serve as a yard- 
stick with which results on other railway 
systems, both 3ft. 6in. and broader gauges, are 
measured. Railway engineers throughout the 
world recognise that development on the 
South African Railways has been constant and 
that the Union’s newer engines represent 
extensive experience and careful study. The 
many types of engines at present in use, some 
more than thirty years’ old, illustrate an un- 
interrupted process of improvement introduced 
by a succession of highly competent chief 
mechanical engineers. These 4-8-2 engines are 
used for hauling fast freight and passenger 
trains in the Transvaal and Orange Free State, 
where long stretches of 1 in 80 gradients occur. 
Speeds up to 60 m.p.h. are obtainable and 
passenger trains of 540 tons and goods trains 
of more than 1000 tons are operated on those 
gradients. . 


Speed of South African Trains 


The maximum permissible speed of 
steam-operated passenger trains on the South 
African Railways is 55 m.p.h., with appro- 
priate restrictions for curvature. Electrically 
operated trains of twelve vehicles may travel at 
60 m.p.h. on some stretches. Test trains, both 
steam and electric, have been operated at 
more than 70 m.p.h, in the Union, and electric 
locomotives on order must be capable of reach- 
ing 60 m.p.h. on the level with full loads, 
The ‘‘ Blue Train,” which operated in the pre- 
war years, between Johannesburg and Cape 
Town, was scheduled to travel 956 miles in 
twenty-six hours, but the speed of this train 
was affected more by single-track, gradients and 
curvatures than by the gauge. Omitting stops, 
the average speed was 39-9 m.p.h. Maximum 
permissible speed of goods trains is dependent 
on composition. Special all-bogie stock trains 
are permitted to operate at 55 m.p.h. maximum, 
but the common practice is to run.trains com- 
posed of both shorts and bogie stock and to 
limit such trains to 35 m.p.h. Some trouble has 
been experienced with short trucks derailing due 





to oscillation at higher speeds. The oscillation 
may be partly attributed to large loading gauge 
in comparison with truck gauge, but is also 
believed to be materially affected by design 
features. Condition of track surface is also a 
factor not to be overlooked and closely asso- 
ciated with the height of centre of gravity: Itis 
mentioned only to explain the comparatively low 
speed of goods trains where mixed stock is 
operated. The Union’s 12,400 miles of 3ft. 6in. 
gauge railways (privately owned lines are not 
included in the total) are frequently compared 
with broader-gauge systems in other countries. 
The information given herein indicates that 
South Africa is getting first-class service from 
its railways. It may be mentioned that the 
post-war programme of the Railways and 
Harbours Administration is taking shape and 
part of the plans are already beyond the 
designing board stage. A start on the Cape 
Peninsula scheme is already in hand. With 
£15,667,315 in its renewals fund, as at the end 
of January last, the South African Railways 
Administration is in a position to face the post- 
war replacement period with full confidence. 


Great Floating Dock at Durban 


The final touches to the largest marine 
construction job ever undertaken in South 
Africa are being carried out in Durban, where a 
floating dock with a lifting capacity of 17,000 
tons is being constructed for the Admiralty. 
Embodying the latest designs in floating dock 
construction, the dock is a real united national 
war effort. The steel was obtained by Great 
Britain as lease-lend material and shipped from 
England to Durban, where it was machine cut 
and drilled to the required shapes. The dock 
was designed by Messrs. Clarke and Stansfield, 
and the broad plans were then transmitted to 
the Durban office of Dorman, Long (Africa), 
where the detailed plans were completed. In 
all, nearly 1000 drawings were prepared at 
Durban. Seven thousand tons of steel were 
shipped to Durban for the work and only one 
consignment of 250 tons was lost by enemy 
action. The first consignment of fabricated 
steel was delivered at the cofferdam in which 
the dock was built on June 10th two years ago, 
and since then there has been a ceaseless stream 
of prepared material flowing to the con- 
struction site. In order not to interfere with 
ship repair work, the company undertook the 
training of emergency workers, with such 
success that men engaged on repair work were 
never required for constructing the dock. 
Apart from the imported steel sheets and other 
fittings, more than 50 tons of South African 
steel, miles of galvanised piping, and quantities 
of South African timber are incorporated in the 
docks construction. In the absence of a slipway 
suitable for the construction of so large a dock, 
it was necessary for the railway administration 
to build a very large cofferdam. Continuous 
night and day pumping for two years kept the 
site clear of seepage from the bay, and the dock 
itself was built on hundreds of wooden blocks laid 
on the floor behind the cofferdam. While build- 
ing the dock the firm responsible has assembled 
two other craft also for Admiralty use, a base . 
for a floating crane and a filter barge. The 
cofferdam has now been broken and the dock 
has already been “‘ sunk ”’ on the site so that the 
pumping machinery can be tested. The final 
tests, however, have yet to be carried out. 


Cape Town New Dry Dock Nears Completion 


Cape Town’s new dry dock, the 
Sturrock Dock, is expected to be ready for ships 
before the official opening of the dock on 
September 18th. The caisson which separates 
the dock from the main area of the harbour is 
finished and the dock has been pumped dry. 
The caisson which will divide the huge dock into 
sections so that more than one vessel can be in 
dock at one time is now being built. The dock 
has been built so that the inner caisson can be 
fitted at two different places, depending on the 
sizes of the vessels to be accommodated at the 
same time. The Durban dry dock can be divided 
atone place only. . The caissons for the Sturrock 
Dock were built overseas, but are being erected 
locally. 
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ATOMIC ENERGY 


THE physicists of the Victorian era were 
fully convinced that the indestructibility of 
matter and the conservation of energy were 
the two great independent corner stones on 
which the material universe was built. These 
two doctrines are still commonly regarded 
with almost sacred veneration. Few ever 
pause to inquire closely into the reasons 
which led our predecessors to formulate and 
accept them. Nevertheless, if we approach 
this task with unbiased minds no great 


amount of study is required to show that the | low, but to all velocities, even up to that of 


- | ultimate verity of the conservation of matter 


one hundred per cent. complete and that pure 
dogma played a large part in their origin. 
It is true that by accepting them our forebears 
found that physical facts, as they knew them, 
grouped themselves into a wonderfully 
harmonious picture and that with their aid 
they could predict results which subsequent 
experiment seemed invariably to confirm. 
Such an outcome cannot, however, be 
accepted as testifying to more than the 
probability of the truth of the two inde- 
pendent doctrines for it is always possible 
that another doctrine or set of doctrines might 
be found which would provide the basis for 
an equally, or more, consistent picture of the 
physical world and fit better into the explana- 
tion of freshly gathered facts. This is what 
has actually happened during the past forty 
or fifty years. We cannot reasonably con- 
tinue to believe, as the Victorians did, in the 


and energy in the form of separate entities. 
Matter and energy must now be regarded as 
convertible, either into the other, and the 
two independent doctrines have to be fused 
into one. On the whole the new view of the 
universe is more satisfying than the old. It 
is certainly freer of the taint of dogma. 


assumption that the mass of a body is not 
affected by its velocity. It is equally con- 
sistent with the supposition that mass varies 
with the velocity, because if the mass of the 
apples increases when transferred to the 
moving train, so, too, will the mass of the 
counterpoise weight and the balance will 
remain level. It is easy to prove that this 
result will bold good whether the balance has 
equal or unequal arms and even if the lengths 
of the arms, defying another Newtonian 
assumption, change with the acquisition of 
velocity. If we admit the possibility that 
the mass of a body may change with its 
velocity, we are naturally led to inquire into 
the extent of the change. Is the increase of 
mass which a body experiences on acquiring 


mass.” In 1904, Lorentz proved mathe- 
matically that in a somewhat similar way the 
mass of an electron must increase with its 
velocity. As a development, it appeared that 
if the dependence of the mass of a body on its 
velocity were admitted, the law of the varia- 
tion, according to purely Newtonian reason- 
ing, should be such that the increase should 
be proportional approximately—at ledst at 
low velocities—to the product of the mass and 
the square of the velocity. Thus the mass of a 
moving body should be equal to its mass 
when at rest plus an addition approximately 
proportional to the kinetic energy possessed 
by the body as a result of its motion. In 
1905, Einstein, discarding the Newtonian 
philosophy and abolishing the ether, proved 
that, according to the theory of relativity, 
this deduction was not approximately, but 
exactly true, and that it applied not only to 





experimental evidence in their favour is not 


It has thus come to be accepted that the 
mass of any moving body is composed of two 
parts, namely, its mass m, when at rest and 
an additional part proportional to its kinetic 
energy E or, in mathematical symbols, 
m=m,-+ E/c*, where ¢ is the velocity of light. 
To take a numerical example, a body 
having at rest a mass m, would, when 
travelling at 60 m.p.h., have a mass of 
1 -000,000,000,000,005 m,. ‘Thus the increase 
in the mass of a 100-ton locomotive travelling 
at 60 m.p.h. amounts to about two one. 
hundred-millionths of an ounce. Such an 
increase is wholly beyond our powers of 
detection and may seem totally insignificant. 
Two considerations, however, should make 
us pause before we dismiss it as unworthy of 
our attention. In the first place, the addi- 
tional mass acquired by the locomotive, 
small although it is when expressed in ounces, 
is equivalent to the mass of between one and 
two billion hydrogen atoms. Secondly, if we 
accept the numerical relationship as being 
reversible, then the disappearance of two 
one-hundred-millionths of an ounce of matter 
should result in the appearance of a quantity 
of energy equal to the kinetic energy of a 
100-ton locomotive travelling at 60 m.p.h., 
or about 27 million foot-pounds. 

Modern physicists contend that the simple 
relationship m=m,+E/c? is not merely a 
mathematical curiosity, but expresses a 
physical fact to which the widest interpreta- 
tion may be given. They hold that because 
the additional mass is proportional to the 
kinetic energy the additional mass is 
kinetic energy and that the true interpreta- 
tion of the relationship is that mass and 
kinetic energy are fundamentally two aspects 
of a single entity. We may help ourselves to 
understand this argument by an analogy. 
According to Charles’ law, the pressure of a 
gas is proportional to its temperature. 
Fundamentally the pressure and the tem- 
perature are two aspects of the same thing, 
the velocity of the gaseous molecules. 

Led by Einstein, physicists have developed 
the significance of the mathematical relation- 
ship still further. They contend that the 
quantity E stands, not only for kinetic 
energy, but may represent thermal, electric 
or any other form of energy: Since we accept 
the convertibility of one form of energy 
into another, we need have little hesitation in 
foliowing the modern physicists in this direc- 
tion. Nevertheless, it leads to some curious 
deductions, which at first sight do not seem 
to be legitimate consequences of an argument 
founded on velocity and the particular form 
of energy associated with it. For example, 
it is implied that a hot body, although 
stationary, is heavier than when it is cold, 
and that a charged electrical condenser is 
heavier than when, it is uncharged. 

It will now be seen that to talk about a 
vast store of energy being locked up within 
the atom is a convenient rather than an 
exact way of stating the facts. The energy, 
or at least the vast bulk of it, does not exist 
as energy per se, ready to be released, but as 
matter in a form lending itself to conversion 
into energy by man-made methods. In the 
case of uranium 235 the conversion is not 
complete. Some matter remains uncon- 
verted. The residue appears to consist of 
caesium, barium, lanthanum, or other 
element having a little over half the atomic 
weight of uranium. Even so, the rate ot 
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exchange of matter into energy is, as we have 
seen, so fantastically great that a forty or 
fifty per cent. conversion yields a vast 
amount of energy. 

In Nature the spontaneous conversion of 
matter into energy is exhibited by the radio- 
active elements. The ratio of the conversion 
is that established by the Einsteinian formula 
quoted above. The energy emitted is vast in 
amount relatively to the matter which dis- 
appears in its production, and the rate of 
decay of the matter is so slow as hardly to be 
detectable over a period of years. As in the 
case of the uranium bomb, the conversion is 
not complete, the residue consisting of 
helium, lead, and other elements of, perhaps 
significantly, widely different atomic weights. 
That the sun maintains its output of heat by 
the conversion of its matter into thermal 
energy is now widely accepted as is the theory 
that a nova represents a star, which in the 
course of its evolution reaches a state in 
which the conversion of its matter, or a por- 
tion of it, into energy becomes spontaneous. 

In the uranium bomb we now have a man- 
made device for bringing about the sudden 
conversion of matter into energy. There 
would, however, appear to be good scientific 
grounds for believing that in time we shall 
learn how to achieve the conversion at a slow 
controlled rate. In support of that belief we 
can point to the fact that the radio-active 
elements illustrate the conversion at a slow 
rate and that if we could discover and apply 
the secret of their slowness we would be well 
advanced towards the application of atomic 
energy to peaceful ends. While, too, the 
novas which we see in the heavens may be 
said to be in the nature of astral atomic 
bombs, we can certainly regard the sun as a 
body exhibiting the controlled conversion of 
its matter into energy. It is said to convert 
about 4 million tons of its matter per second, 
but even that figure is very far removed from 
correspondence with the sudden conversion 
seen in the atomic bomb and a nova. In- 
deed, so leisurely does the sun work that the 
process of conversion is still continuing after a 
life of at least several hundred million years. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
FEDERATION OF THE PROFESSIONS 


Srr,—In your issue of July 30th, 1943, you 
published a copy of a paper that I wrote for the 
* Transactions ” of the Society of Engineers, on 
the above subject, and commented upon it. 

The result was that steps were taken to form 
a co-ordinated body to represent the large 
number of professional engineering societies in 
Great Britain. This Committee is still consider- 
ing the subject and is holding its next meeting 
in October. It is wonderful how slow such pro- 
ceedings are, especially in view of the enormous 
amount of co-ordination that had to be arranged 
for the successful conduct of the war and with- 
out which, if it had not been lost, it would have 
been indefinitely prolonged. 

It is not a little singular that Eire, a country 
with only one-fifteenth of the population of 
Great Britain, should have set up a Commission 
of Vocational Organisation, as far back as 1939. 
This Commission published its report in 1943. 
The report not, only deals with the professions, 
but also agriculture, industry, commerce, trans- 
port, finance, and public administration. I 
confine myself to the professions. 


In view of the expense of parliamentary 
proceedings, and the need for unanimity, if the 
Eire Government authorised a registration Bill 
the Commission recommended that a Profes- 
sional Commission should be appointed to deal 
with all inter-professional questions ; that each 
distinct profession should be governed by a 
board, which should keep the register of quali- 
fied persons, and that it should perform the 
functions which are now discharged by the 
officials of each profession. Broadly speaking, 
its duty would be to organise the professions, 
to regulate their interrelationships, to raise their 
status, and to safeguard the interests of the 
community. 

I confess that when I was working at this 
co-ordination for the last seven years I did not 
know of the Eire operations, but I appear to 
have been working on very similar lines. 

It is of special interest to engineers to note 
that the report proposes to deal differently with 
registered. and unregisteréd bodies. In the 
composition of the Professional Commission 
those professions that are statutorily recognised 
—such as doctors, lawyers, barristers, dentists, 
nurses, veterinary surgeons—should each have 
a representative, and a separate representative 
should also be granted to architects, engineers, 
accountants, analytical chemists ; but when any 
of the latter group get statutory recognition 
they should pass into the former group. In 
Great Britain the registration of architects is 
nearing completion. 

It thus appears that the Eire Government are 
considering the report of the Commission. That 
report should be carefully studied by those who 
are interested in promoting co-ordination. 

London, N.W.6. A. W. CRAMPTON. 


A WORLD SOCIETY OF ENGINEERS 


Str,—A recent President of the Institution 
of Civil Engineers remarked that “* the engineer 
has no place on the bridge of State.’’ The pro- 
posal to establish a World Society of Engineers 
focuses attention upon the same point. 

Consideration of the issues involved is two- 
fold, namely :— 


(1) Should a place be made on the bridge 
of State for the engineer ? 

(2) Is the engineer a fit and proper person 
to occupy such a place ? 


The answer to the first question is dominated 
by the validity of the modern thesis that a 
managerial revolution is at present in progress. 
Assuming this very plausible belief to be correct, 
its prognosis envisages a society wherein the 
positions of control over the means of pro- 
duction, and the distribution of the products of 
production, will be held by salaried technical 
specialists, many of whom will undoubtedly be 
engineers. Power of this magnitude contains 
potential danger to the rest of the community, 
and two safeguards are desirable. 

The first safeguard is that responsibility com- 
mensurate with the power should be given to the 
occupants of those key positions. There is only 
one place where such great responsibility can 
be adequately discharged, and that is upon the 
bridge of State. The first answer is therefore 
in the affirmative. 

The second safeguard is relevant also to the 
second question. It is, that responsibility for 
State affairs can be given with safety only to 
persons with suitable knowledge and outlook. 
Does the engineering profession contain to-day 
men who, in addition to their technical capa- 
bilities, possess that knowledge and outlook ? 
Have we any engineers capable of making wise 
decisions about ethical ends rather than tech- 
nical means ? Probably not, for engineers have 
concentrated upon being “‘mere experts.” 
And the ‘‘ mere expert ’’ is certainly not a fit 
and proper person to have upon the bridge of 





State. Rather is his place in the engine-room, 





under the command of those who can under- 
stand the wider perspective and the more distant 
horizon. It follows, therefore, that the answer 
to the second question is in the negative. 

A World Society of Engineers could do much 
to promote interest in, and knowledge of, state- 
craft. And, when the managerial revolution is 
completed in the years to come, it might provide 
a regular supply of men fitted to occupy the 
highest positions in the State, and to use, but 
not abuse, scientific knowledge to the maximum. 
Such a development would make a valuable 
contribution towards closing the alarming gap 
between modern philosophy and technology. 

London, August 25th. J. H. W. TURNER. 


WHOSE FAULT ? 


Srr,—I have read with very great interest the 
recent correspondence in your pages regarding 
the alleged shortage of young engineers. 

I have no immediate personal knowledge of 
the subject. I would say from an examination 
of the yearly entrance lists of the major engi- 
neering institutions that such a shortage is 
unlikely, but I could not agree more than I do 
with your correspondent, C. A. Middleton 
Smith, that “[young men] who receive an 
expensive training for the engineering pro- 
fession so often find their efforts frustrated and 
the salaries obtainable so unsatisfactory.” 

I myself am exactly in that same position of 
having had an excellent engineering training 
and passed the final examinations of both the 
premier engineering institutions, of having six 
years’ hard and very varied marine engineering 
experience in the Royal Navy, and now, faced 
with imminent demobilisation, finding it 
impossible to contact any firm desirous of 
giving me a suitable position and salary. 

I feel the real answer to the problem lies in 
the establishment of a suitable link between 
qualified professional engineer and employer ; 
a link which the engineering institutions so 
laudably set out to forge in the Professional 
Engineers’ Appointments Bureau, and so 
lamentably have failed to establish so far. 

London, August 14th. MARINER. 

[The Bureau was established as lately as 
January last and could hardly be expected to 
have got into its stride.—Ed., THE E.] 





LOCOMOTIVE BOILER EXPLOSIONS 


Srmr,—Your leading article in the issue of 
Aug. 10th coupled with the article on accidents 
to American locomotives, gives some interesting 
information on the subject of boiler explosions. 

From the list of causes of accidents given in 
Table II it appears that there was not a single 
case of crown sheet failure in boilers fitted with 
fire-boxes incorporating thermic siphons. Seeing 
that the table includes accidents due to such 
equipment as grate shakers, it may be assumed 
that thermic siphons would have been listed 
separately had they been responsible for any 
failures or boiler explosions. 

Referring to your leading article, whilst no 
one would disagree with the suggestion that 
‘reliance on the experience and vigilance of 
the enginemen is better ” than reliance on auto- 
matic (or other) equipment, surely any device 
which would facilitate the observation of the 
gauge glass level is not to be disparaged. A 
striped back plate, or similar devices, are in 
common use in stationary practice, and it can 
hardly be suggested that the water level in 
stationary boilers, especially of the water-tube 
type, does not need “ experience and vigilance ” 
on the part of boiler attendants. A locomotive 
fireman has even greater need of a device which 
would clearly show the water level, or the water 
in the glass, as a distinctly different colour from 
the steam space above it. Is there any reason 
why such fittings are not in use on locomotive 
boilers ? E. B. PARKER. 

Wirral, August 18th. 
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The History of Radar 


No. I1I—({Continued from page 155, August 24th) 


Navat Rapar 


HE first need of the Navy had for a long time 

been warning of impending air attack, with 
some information, if possible, of the size of the 
attacking formation. This need was met by a 
metric set, but it was soon discovered in 
“* Sheffield” that this set would occasionally 
detect surface craft as well as aircraft. This at 





At some risk, a figure of a few decimetres was 
decided on and extensive development under the 
particular care of Mr. J. Coales took place on 
aerials, valves, transmitters, and receivers at 
this wavelength. Only by getting the very 
best of all these components could there be 
any prospect of meeting the naval need with 
aerials of practicable dimensions. Moreover, 
it was essential to get into production fairly 





A“Chsin Home” station erected on the East Coast for the detection of approaching aircraft. 
supporting steel transmitting towers have a height of 360ft. 


The self- 
A later design known as the West Coast 


type makes use of guyed steel transmitting masts 325ft. high. 


once opened up many possibilities, and it was 
realised that Radar might be of great importance 
in night fighting. A demand immediately arose 
for a set capable of detecting surface targets 
up to 10 miles, as well as aircraft at much 
greater distances. Considerable exploratory 
work was done on this problem, both theore- 
tically and practically, and it seemed clear that 
a shorter wavelength must be used to get the 
surface targets and that extremely high power 
would be advisable and perhaps essential. 
Eventually a set using a shorter metric wave- 
length was produced. It was extensively fitted 
in cruisers and battleships as the general set 
for air warning combined with an appreciable 
measure of surface detection. When pro- 
duced, it was the highest-powered Radar set in 
existence. 


GUNNERY APPLICATIONS 


One of the special features of Radar is the accu- 
racy of its range determinations. In early days 
this was half a mile or so in a range of 50 miles, 
but methods were quickly discovered, of achiev- 
ing a great improvement on this figure. Signal 
School was in the forefront of this work, and 
developed ranging equipment very convenient 
to use, more compact than had previously been 
possible, and capable of a range accuracy of a 
few yards. The implications of this from the 
gunnery point of view were immediately seized 
upon. Optical rangefinders left much to be 
desired, and in any case could not be used at 
night or in bad visibility. A strong demand 
arose to fit Radar to existing gunnery directors 
as an alternative rangefinder for A.A. fire, and 
also later for low-angle fire. It was essential 
that the apparatus so developed should work 
sweetly in conjunction with existing fire-control 
arrangements, and this fact very particularly 
determined the wavelengths to be used, the 
type of aerial, and the detailed lay-out of 
equipment. It was essential not only to give 
accurate ranges to the predictor, but also to 
avoid confusion of targets. This meant getting 
as narrow a beam as possible, so as to reduce 
the number of targets illuminated at once. The 
problem was therefore one of deciding the 
shortest wavelength for which available tech- 
niques would give the range against aircraft. 





soon. Protracted researches could not be under- 
taken, otherwise still shorter wavelengths might 
well have been preferred. The work on this 
wavelength at Signal School was pioneer work 
in its class, and eventually led to the develop- 
ment of very high-powered transmitters and 
very good receivers, which were incorporated 
in a number of gunnery sets for three main 
purposes, viz., close range weapons, long range, 





cation of Radar which was in demand by the 
Air Ministry and War Office was wanted also 
for corresponding applications in H.M. ships, 
The variety and scope of naval Radar wag 
therefore very wide. 


Rapar FoR Escort Orarr 


No sooner had a number of battleships and 
cruisers been fitted, than it was felt that some. 
thing ought to be possible to help escort craft, 
Their needs were, in the first place, defence 
against air attack, and then for means of 
detecting E-boats and U-boats. Unfortunately, 
escort craft gave very little scope for elaborate 
aerials, or for large and complicated apparatus, 
Weight and size had to be kept to a minimum, 
This demand proved very difficult to meet. 
The earliest attempt made use of an Air Minist ry 
A.S.V. set, with special aerial designed by Signal 
School. This was useful for aircraft warning, 
but not good against surface targets. It was 
soon followed by an exclusive naval set of much 
higher power. While the warning against sir. 
craft so provided was reasonably adequate, 
ranges against E-boats and U-boats were stil] 
far from being satisfactory. The problem of 
detecting the U-boat at satisfactory operational 
ranges had not been solved. 

Fortunately, the Air Ministry, working inde- 
pendently, had decided to set up a group of 
scientists to work on a few centimetres. Import- 
ant developments in magnetrons, together with 
improvements in receiving valves, caused a 
great increase in efficiency to take place. In 
some trials at Swanage it was found that a set 
of this type was strikingly effective against small 
ship targets. The Admiralty arranged at once 
for a submarine to be made available for trials, 
and results were so promising that it was decided 
to set up a strong group at Signal School under 
Dr. S. E. A. Landale to develop as rapidly as 
possible a centimetric Radar set, specially 
designed for escort craft, and particularly for 
use against U-boats. A great drive was put 
into securing every practicable improvement 
consistent with quick production. Signal School 
itself set to work to make a few sets for imme- 
diate fitting in A/S vessels, and those were in 
effective use in the summer of 1941. By the end 
of 1941 many sets were in operation. 

In the spring of 1941, to meet the rapid 
expansion of effort on naval radio, the experi- 





mental department of H.M. Signal School was 





Interior of the receiver vehicle of a mobile G.C.I. (ground controlled interception) station for use 
overseas. Each unit of the station is self-propelled and the whole can become operative within half-an- 


hour of arrival at the site. 


A.A. fire, and low-angle firing. These sets were 
of great value in the action against the “ Bis- 
marck,”’ particularly in the preliminary shadow- 
ing operations. 

Thereafter immense pressure was brought to 
bear on Signal School (later, Admiralty Signal 
Establishment) to produce new or improved 
apparatus for many specialised purposes—air 
warning, surface warning, gunnery, fighter 
direction, navigation, &c. Almost every appli- 





transferred to new quarters and became a 
separate establishment under the title Admiralty 
Signal Establishment. 


TACTICAL APPLICATIONS 


The advent of centimetric sets at sea brought 
home the possibilities of Radar as a means of 
giving at any moment the complete tactical 
situation. Station keeping with darkened ships 
in convoy was much facilitated. The best form 
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in which t6 display the results led to some 
controversy. Rapid and even automatic trans- 
fer of Radar information to the normal ship’s 
plot was preferred by some, Others advocated 
a plan position indicator, giving in effect a map 
of the situation at every moment, but not a 
permanent record. Each form was developed, 
and the latter has now been generally adopted. 

There was an increasing demand to increase 
range, and this led to a development of the 
high-powered centimetric sets, which were used 
ina variety of forms by all the Services. Design 
and production of these sets by Admiralty 
Signal Establishment was outstandingly quick, 
and they were of material assistance to the Air 
Ministry in tiding over a difficult period of 
“tip and run” raids. Against these raids the 
normal sets were ineffective, and only very high 
power on very short waves proved capable of 
sufficient warning to be of value. The same 
technique formed the basis of a number of naval 
sets intended to give a good picture of the 
surface situation and to deal with the peculiar 
difficulty of the low-flying torpedo bomber. 

The Coastal Plotting Organisation manned 
by the R.A.F. and controlled operationally by 
the Navy, has made very large use of centi- 
metre wave equipment designed by Admiralty 





foe. This cardinal requirement has been tackled 
by all three Services in accordance with a 
common policy. The Radar solution to the 
problem, though far from ideal, has been exten- 
sively employed in H.M. ships. Much effort 
has gone into the production and fitting of such 
apparatus and Admiralty Signal Establishment 
played an important part in the successive 
phases of development. 


FURTHER DEVELOPMENTS IN GUNNERY 


The increased angular accuracy possible on 
centimetric (as compared with decimetric) sets 
led to demands for new Radar sets to assist 
gunnery. Elaborate sets have now been pro- 
duced, both for A.A. gunnery and for low-angle 
gunnery. The accuracy achieved is at least as 
great as can be made use of by the guns. Both 
in bearing and in range, the accuracy is remark- 
able. Effective gunfire under conditions where 
the target is completely unseen is now perfectly 
possible. A strong demand has grown up for 
some means of indentifying all aircraft and ship 
targets within a certain range, and displaying 
the results in a form easy to appreciate and easy 
to relay to any part of the ship. A number of 
target indication sets have been produced for 
this purpose, each improving on the one before. 
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The rotatable 30-foot diameter _rigieee ay aerial system of a fighter direction station. The station passes 
e 


on to the Fighter Controller t 
direct the fighters to the best tactical positions. 


Signal Establishment. This organisation pro- 
vides a continuous plot at the principal ports 
of all ships and aircraft in the vicinity of our 
coasts, 


FIGHTER DIRECTION 


Early in the war it was realised that fighter 
interception of hostile aircraft was pften more 
profitable than A.A. fire. Considerable success 
by the Air Force on shore stimulated a demand 
for similar services in ships. An immense 
amount of work has been put into sets designed 
to give, first, early warning of approach, and, 
secondly, accurate range, bearing, and height. 
Owing to the unstable platform provided by a 
ship at sea, the problem of height determina- 
tion is one of great technical difficulty, as com- 
pared with the corresponding problem on shore, 
and the complication of apparatus necessary to 
achieve success is correspondingly greater. 
Both for directing offensive raids and for inter- 
cepting hostile raids, Radar is now a most 
important feature of naval air operations. In 
some operations special ships have been fitted 
with elaborate apparatus intended exclusively 
for the control of fighter aircraft. 


RECOGNITION 


Effective use of Radar is not possible until a 
clear distinction can be made between friend and 





track and height of approaching formations thereby enabling him to 


A complete solution to the problem provided 
by a large number of fast-moving aircraft 
converging from different angles and at different 
heights is a matter of great difficult. A measure 
of success has been achieved, but much remains 
to be done. 


NAVIGATION 


The facility with which Radar gives an 
accurate picture of the shape of a coast line 
has been put to use in the design of special sets 
for landing craft. Many of these were used 
on D-day. Radar has become a very important 
aid to navigation in narrow waters, and for 
amphibious operations. The demand for new 
Radar equipment has been so great that one 
important project was entrusted to the National 
Research Council, Canada. This was a tactical 
Radar set suitable for fitting in M.T.B.s and 
gunboats. The development work was most 
effectively done in Canada, and the final design 
was put into large-scale production at Research 
Enterprises, Ltd., Toronto. 

For defence of harbour entrances, Radar has 
played its part in the form of special centi- 
metric equipment. Enemy aircraft about to 
lay mines have been detected, and a check kept 
on all shipping entering the harbour. The 
control of our own minefields at the entrance to 
important harbours has been by Radar. 


OPERATIONAL USE oF NAVAL RADAR 


In the realm of navigation, Radar solved a 
dozen problems which had worried, seamen ever 
since ships put to sea. Fog and poor visibility 
could be neutralised—the Radar screen showed 
what was moving ahead and round about, no 
matter how thick the weather. Buoys could 
be “picked up” on days when their lights 
could hardly be seen from 50 yards away, days 
when a vital turn of the channel might have 
been missed. Now they come on the screen at 
several miles’ distance, simplifying coastal 
navigation to a very great degree. Indeed, 
anything which was likely to “ get in the way ” 
—a big piece of wreckage, a rock, another ship— 
showed up in good time, in any weather, and 
unaffected by anything except the worst rolling, 
when the “echo” might become intermittent. 
Land could, be seen as a contour which could be 
matched to the charts, to establish the ,ship’s 
position ; the whole shore line could be plotted, 
an opening such as a river mouth or bay found 
in the worst weather, a lighthouse or other solid 
landmark, a lightship, an offshore beacon—all 
these showed on the screen. 

This navigational side of Radar came into 
its full flower a little later, in the most important 
task of all—the assault landings in North 
Africa, Sicily, Italy, and Northern France. On 
countless occasions Radar cut through all guess- 
work, ail bad luck, and bad weather, and led 
our men ashore at the exact spot at the exact 
time. The immense superiority and quantity 
of Radar fitted in almost every type of ship 
made possible the accuracy and concentration 
of the D-day assaults, and stultified the subse- 
quent enemy attacks on our shipping and on the 
vulnerable “‘ Mulberry ” harbours. Radar saved 
many lives, too, in the realm of “air-sea 
rescue,” picking up airmen sitting in rubber 
dinghies or perched on the wreckage of their 
machines ; and in the Atlantic and elsewhere 
scores of survivors from merchant ships owed 
their lives to Radar, which picked up two or 
three miles away the ship’s boats and rafts 
which otherwise might have been passed in the 
darkness. 

To these general benefits of the new invention 
must be added, what may be called the benefits 
of ‘‘ applied Radar ”—that is, the application of 
this scientific instrument to other branches of 
fighting and seagoing, and the changes and 
developments it brought about. In broad 
survey, these may be listed under four headings : 
gunnery, surface vessel hunts, air plotting and 
warning, and anti-U-boat warfare. 

In gunnery, Radar meant the end of a very 
large amount of guesswork and calculation. 
Optical instruments previously used for gunnery 
and torpedo fire were now supplemented or, 
indeed, supplanted by Radar instruments of 
great precision, which enabled guns to straddle 
the target frequently and virtually eliminated 
the former guesswork in range measurement. 
Guns could effectively open fire at greater 
ranges, and fire against unseen targets was now 
possible, both against surface ships and air- 
craft. Ranges became accurate to within a 
few yards. 

The successes in the Battle of Matapan owed 
much to Radar control of gunnery. Indeed, in 
this decisive action, which resulted in the sinking 
of three cruisers and two destroyers, Radar 
played a great part from the beginning. The 
early warning which it gave enabled our ships 
to be brought to instant fighting readiness long 
before the enemy knew of their presence ; in 
fact, the Italian ships were hopelessly caught out, 
and when they were finally illuminated, at close 
range a few seconds before H.M.S. ‘‘ Warspite’s” 
opening broadside, their guns were still trained 
fore and aft. This first broadside secured hits 
with five out of six l5in. shells—a striking 
tribute to the accuracy of Radar reports of the 
enemy’s range and bearing. 

In both the “‘ Scharnhorst ” and ‘‘ Bismarck ” 
actions Radar was of inestimable value, both in 
finding the enemy and in determining ranges and 
bearings when the time came to join battle. In 
the case of the ‘“‘ Scharnhorst ” the enemy was 
first detected by the cruiser “ Belfast ” at well 
beyond gun range, and this early detection and 
the gun engagement which it led to undoubtedly 





saved the North Russian convoy which the 





eR 


172 


THE ENGINEER 





Ava. 31, 1945 








‘** Scharnhorst * was threatening. For a time 
contact was lost, but was re-established by 
Radar at a slightly shorter range and for a 
considerable period, until the arrival of the 
‘Duke of York,” the “Scharnhorst” was 
shadowed by our destroyer force, relying 
entirely on Radar and keeping outside visibility 
distance. The “ Duke of York ” first picked up 
the enemy at a range even greater than H.M.S. 
‘* Belfast ’’ and closed it to 12,000 yards before 
opening fire; there is evidence that the 
** Scharnhorst ” was completely unaware of the 
presence of the “ Duke of York”’ until her first 
salvo. It is safe to say that a valuable convoy 
might have met disaster, and the ‘ Scharn- 
horst ’’ might have escaped entirely after the 
first gun action, if Radar had not been available 
to detect and shadow her in the twilight of 
those Far Northern waters. As it was, this 
formidable enemy unit was hunted, engaged, 
and sent to the bottom in a classic fleet action 
with a minimum of damage and casualties to 
H.M. ships. 

It may be added, as a tribute to the sensi- 
tivity of these sets, that the actual fall of shot 
can be plotted by Radar ; the water thrown up 
by a falling shell gives a sizeable ‘‘ echo ’’ which 
can be plotted in relation to the target. The 
whole system of ‘“‘spotting”’’ in gunnery can 
thus be taken over by Radar, with a consequent 
elimination of guesswork and the error and 
uncertainty of visual judgment. 

Small craft, such as torpedo and gunboats, 
also have their Radar sets, which have proved 
invaluable in discovering the enemy and 
holding the target in those swift-running 
actions which are a daily feature of the opera- 
tions of these craft. They are special types 
of set, suitable to the space limitations on 
board, but they have made a vital difference in 
outmanceuvring and defeating E-boats, and in 
our attacks on enemy convoys which might 
otherwise have slipped through our patrols off 
the enemy coasts. 

Without the help of Radar it is possible that 
the “‘ Bismarck’s ”’ final dash southeast, to the 
protection of Brest, might have been successful. 
The weather would normally have made it 
impossible either to find the target or to engage 
with any degree of certainty and accuracy. 

To the aircraft carriers of the Fleet Air Arm, 
Radar has been invaluable, enabling them to 
plot the aireraft they have flown off, to keep 
track of them all the time, to direct them to 
their targets, and to land them on in weather 
which would, a few years back, have forbidden 
flying altogether. Fighters have been able to 
intercept hostile aircraft, which might other- 
wise have been right over their targets before 
being discovered; on countless occasions 
Radar has given warning of the approach of 
air attack and enabled ships to be at action 
stations and ready to give the raiders a hot 
reception. By means of the instrument known 
as IFF (Interrogation Friend or Foe) it is now 
possible to determine whether an approaching 
ship or aircraft is hostile or not. This detection 
of hostile aircraft was of especial value on the 
East Coast, with its many tip-and-run raiders, 
and also on those Malta convoys which had to 
run the gauntlet of attack all the way from 
Gibraltar to their journey’s end. Russian 
convoys, too, found the immense value of this 
early warning of attacks. 

The use of Radar ashore, in coastal areas and 
for the defence of harbours, has also been a 
naval undertaking of great importance. In the 
early days of the war a few special Radar sets 
which were being built for the R.A.F. were 
taken off production, modified, and installed at 
key points in the approaches to Scapa Flow. 
The sets were intended to watch for the approach 
of surface craft, but in addition were able to 
provide aircraft warning for the defence of the 
base. They were the first Radar sets used 
ashore for surface watching. The defence of 
harbours was advanced in 1941 by the installa- 
tion of special naval sets to provide a close 
wetch over the entrances to certain vital ports, 
and in particular to spot enemy mining by air- 
craft and other means. These sets were closely 
linked to the defences of the ports and would 
have proved invaluable had a Nazi invasion 
materialised. 

From 1942 onwards there was a steady 





improvement in the ‘Coastal Chain,” as it 
came to be called, of surface-watching stations. 
As the power of the sets increased, the range of 
cover extended and these shore stations—by 
1944 almost exclusively R.A.F. or W.A.A.F. 
manned under inter-Service agreement—were 
enabled; in conjunction with naval plotting 
rooms, to play a very important part ‘in the 
defence of East Coast convoys against E-boat 
and air attack, and to control the vast amount 
of shipping needed for D-day. The organisation 
provided a continuous plot at the principal ports 
of all ships and aircraft in the vicinity of our 
ports. On a number of occasions ships which 
had strayed from the swept channel have sent 
the simple signal ‘‘ Where am I ? ” to the shore 
Radar plot. They have in all cases been told. 

It has been mentioned that these coastal sets 
were in a large degree manned by the R.A.F. 
An interesting example ot inter-Service co-opera- 
tion was provided in 1943, when the enemy’s 
low-flying attacks by aircraft against South 
Coast towns had reached serious proportions. 
By flying low the aircraft managed to evade the 
existing Radar sets, and owing to lack of 
warning many casualties resulted. Fortunately, 
about this time development of a high-power 
naval set capable of detecting ships at long 
ranges and also low-flying aircraft had borne 
fruit. Some of the first of these sets were 
installed in trailers by the Navy and stationed 
on the South Coast, materially improving the 
low air cover and increasing the warning time. 
Their success led to an urgent demand from the 
R.A.F. to reinforce the air warning chain. 

The fourth and last section of Radar develop- 
ment, its application to anti-U-boat warfare, is 
probably the most important of all ; it enabled 
our escorts to beat off night attacks on convoys 
by packs of surface U-boats, and our aircraft to 
attack the U-boats while the packs were forming 
by night as well as by day. In the Battle of 
the Atlantic, the U-boat packs were achieving 
increasing successes, sinking ships which could 
not be spared if we were to continue the 
struggle. The aircraft patrols by day were 
insufficient to stop the packs forming; the 
escorts could prevent attacks by day, but by 
night were almost powerless. The development 
of Radar not only made the convoy defences 
as effective by night and in fog as by day ; it 
altered the whole U-boat campaign by giving 
us the means, once a U-boat was located, of 
hunting it to exhaustion, and thus of taking the 
offensive. Previously the U-boats had only 
been in danger when they attacked ; now they 
were hunted from the time they left their bases, 
liable to be attacked whenever they surfaced for 
air. 

The detection of so small an object as a sub- 
marine conning tower presented a very difficult 
scientific problem and the solving of it in so 
short a time, at such a vital stage, was one of 
the major events of the whole war. Admiral 
DGnitz, in a speech at a conference at Weimar 
during a lull of U-boat warfare, said :—‘‘ The 
enemy [has] deprived the U-boat of its essential 
feature, namely, the element of surprise, by 
means of Radar. With these methods... he 
has conquered the U-boat menace. The 
scientists who have created Radar have been 
called the saviours of their country. It was not 
superior strategy or tactics which gave him 
success in the U-boat war, but superiority in 
scientific research.” 

(To be continued) 








A Tube-End Expander 


OwIneG to the variation of tube internal dia- 
meter dimensions within specification limits, pre- 
cision fitting of plug ends can only be done by 
the individual machining of the ends to suit the 
bores. With a view to eliminating the time 
wasted in this individual fitting of plug ends, 
the Fairey Aviation Company, Ltd., of Hayes, 
Middlesex, has now developed a form of tube 
expander designed to true up bores to precise 
dimensions to take plugs of fixed, sizes. 

As may be seen from the drawing, the tool is 
of simple construction. It consists of a spindle, 





at one end of which is a cage of pafallel rollers 
tapered slightly at their leading ends to give a 
lead to the tube. The rollers are also inclined 
laterally at a few degrees to the axis of the tool 
shank. Full freedom of rotation of the roller 
cage is ensured by mounting it between ball 
thrust races. 

In operation, as the rollers enter the bore of 
the tube, their end taper gives them a tendency 
to tip, and this is counteracted by the sleeve 
covering a short length of their opposite 
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ARRANGEMENT OF TUBE-END EXPANDER 


extremity. This sleeve is spring loaded and 
slides back on contact with the end of the tube 
to allow the tool to reach the required depth. 
When full length of required expansion js 
reached the rotation of the tube is reversed and 
the tool feeds out, and at the same time the 
sleeve slides forward to its normal setting. 
Lubricant is fed in to the rear of the tool and 
passes along a central hole, and thence down to 
the rear of the rollers. The lubricant also acts 

















EXPANDER ASSEMBLY 


as a coolant and soluble oil has been found a 
good medium to impart a high degree of finish 
to the bore. 

The makers state that expanders can be pro- 
duced at present for any tube size and material 
up to 14 gauge and 2}in. diameter, and that 
experiments are in hand to develop tools for 
heavier tubes. 
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The Habitability of Naval Ships 
Under Wartime Conditions* 


By A. J. SIMS, O.B.E., R.C.N.C., Member f 


INTRODUCTION 


AMONG the many severe demands which this 
war has made on the warship designer, not the 
least exacting has been the need for an adequate 
standard of habitability. Wartime dévelop- 
ments and experience produce a constant urge 
to improve the fighting equipment, and thus 
make the ship as potent as possible. Such 
advances in matériel are tangible. What cannot 
be so readily assessed is the standard of habit- 
ability and the effect upon it of reducing those 
factors which contribute to it. In the last 
analysis, the ship is as efficient as its personnel, 
and the designer has constantly to ensure that 
habitability conditions are not affected to the 
extent that efficiency is less than may reasonably 
be expected. 

The best standards of habitability are only 
obtainable at the expense, to some extent, of 
other qualities. Some compromise is therefore 
essential, and the designer must preserve a good 
balance, despite the pressing need for the 
matériel to be of the maximum possible effect. 

Warship ventilation arrangements involve 
requirements which are quite distinct from those 
in other ships and which are often not readily 
appreciated by those not in immediate contact 
with the problem. Trunking must be small in 
order that it can be robust, penetrations of 
decks and bulkheads must be reduced, and 
valves not unduly difficult to operate as a 
routine or in emergency. This involves high air 
velocities and high-powered fans. Lay-outs 
have to conform to damage control and other 
organisations. Certain refinements have to be 
sacrificed in order to give simple arrangements 
with trouble-free service and, little maintenance 
as their objectives. Many of the systems have to 
withstand gun blast. The weight given to venti- 
lation systems and to insulation has to be 
watched to preserve a correct balance. The 
systems have to give good performances under 
varied conditions and organisations. 


ARCTIC CONDITIONS 


A considerable difference exists between the 
temperatures likely to be experienced in Arctic 
harbours and at sea a few miles away from such 
harbours. In the former temperatures as low 
as —20 deg. Fah. may be met; well out at 
sea the temperature would not normally fall 
below 10 deg. Fah., although somewhat more 
severe conditions may exceptionally occur. 

Admiralty ship ventilating fans of the 17}in., 
124in. and 10in. sizes are provided with two 
speeds. This is a valuable feature under Arctic 
conditions, where the top speed would rarely, 
if ever, be used. As will be seen later, increased 
air movement lowers the “effective tempera- 
ture,” and it is a natural inclination to avoid 
this under such conditions. 

For operations in such areas it was found 
necessary earlier in the war to increase the 
quantity of heating in living spaces, especially 
in destroyers and other escort vessels, which are 
not so noticeably warmed by the propelling 
machinery as major warships, and in which the 
natural air movement is more pronounced. 
Advantage was taken of latest practice in the 
design of finned tube heaters to produce high 
performance steam-operated units of com- 
paratively small size and weight for insertion 
directly in the ventilation supply systems. 

The heaters were standardised in association 
with the usual sizes of Admiralty fans and were 
arranged, to heat the full output of these fans 
under average ship conditions from —20 deg. 
to 120 deg. Fah. This enabled living spaces 
to be kept at a temperature of 60 deg. Fah. under 
extreme outside conditions, assuming these 
spaces to be reasonably well lagged. Experi- 
ence has shown, however, that this specification 
can be eased down, and the heaters are now 
specified to heat the output of the fahs at their 
second speed (the single speed in the case of 5in. 
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and 7}in. fans) under aevrage ship conditions 
from 10 deg. to 120 deg. Fah. These average 
conditions are assumed to be attained when the 
total resistance of the system is 1-lin. water 
gauge, of which the heater must not contribute 
more than 0-3in. The operation of these heaters 
at full speed of the fans would cause an increased 
steam consumption, and therefore increased 
heating value, and therefore this “‘ emergency 
reserve ”’ is available if required. 

Conditions in Arctic harbours can be met by 
drawing on this reserve, by the use of additional 
electric radiators or by other means. It is un- 
desirable to provide for this peak requirement 
by permanent measures which would cause 
some impairment, however small, of other 
warship qualities. 

Operations in the Arctic have required that 
added attention should be given to the lagging 
of boundaries of living spaces in order that the 
internal temperature might be raised and also 
condensation reduced. Even with the pro- 
vision of a good standard of steam heating there 
is a somewhat natural inclination to shut off 
some of the air supply points in living spaces. 
The absolute humidity of the air is therefore 
able to rise appreciably and a relatively high 
dewpoint results. The prevention of con- 
densation then becomes a matter of some diffi- 
culty, as it is not easy to remove every cold 
surface which might promote this. Lagging the 
boundaries can do much to assist conditions 
but the insulation has to be well chosen and well 
applied. It must, of course, be of such a thick- 
ness in relation to its conductivity that the 
inner surface is above the likely dewpoint. This 
fundamental requirement is not, by. itself, 
enough. The air cells within the lagging must 
be completely sealed: against convection 
currents and there must be no air space (unless 
it is tight against air movement) behind the 
lagging. Otherwise the humid compartment air 
will slowly circulate within and behind the 
lagging, thereby coming into contact with 
colder layers below the dewpoint of the air, and 
moisture will be deposited. This will cause 
much of the value of the lagging to be lost. 
The formation of ice within and behind the 
lagging has sometimes occurred in living spaces 
of ships operating in the Arctic. This is a prac- 
tical point affecting both design and fitting, 
and emphasises the need for close attention so 
that intention may be consummated by 
achievement. 

Again, lagging stopped short of the deck or 
of stiffeners may have its ending exposed to 
water deposition and portions may be spoiled 
by the resulting ‘‘ wick action.” 

A further consideration is that such lagging 
must be capable of ready removal if structural 
defects behind it are incurred in action. The 
extent of its fitting is, therefore, often a 
compromise. 

Satisfactory conditions have been experienced 
in our destroyers and other escort vessels by 
internally lagging decks over mess spaces with 
fin. of sprayed limpet asbestos and by treating 
the ship’s sides with 4in. of similar lagging. It 
is important to cover the beams and stiffeners 
with insulation if adequate results are to be 
obtained. Any such break in a coating of 
lagging involves an appreciable loss in perform- 
ance as compared, with complete covering. Such 
expedients as granulated cork sprinkled on 


these surfaces have been proved to be 
inadequate. 

TROPICAL CONDITIONS 
Arctic conditions present appreciable 


problems. These, however, are not as severe as 
those in tropical theatres of operation. In the 
former the adjustment of air qualities is 
essentially a matter of adding sensible heat 
—not a prohibitive requirement as regards the 
power required. Some consideration has been 
given to the desirability of humidifying the air 
in the Arctic, but it has not been thought worth 
while to do this, especially as condensation 
troubles would be increased. The large quan- 
tity of heat produced naturally by the warship’s 
propelling plant and auxiliaries, and which 
assists so much under Arctic conditions, is an 
appreciable hindrance to good conditions in hot 
climates. 

The adjustment of air qualities in the Tropics 





to the optimum extent can only be achieved by 
lowering the total heat of the air, 7.e., by lower- 
ing both the dry-bulb temperature and the 
absolute humidity. The reduction of the water 
vapour content is the more important of these 
two associated requirements, since fairly high 
dry-bulb temperatures can be. tolerated if the 
relative humidity is not severe. 

In view of the beneficial effects of air move- 
ment, it would be of value in the Tropics if all 
air in living spaces could be kept in movement 
at about 120ft. per minute. Each man has a 
space of approximately 160 cubic feet on mess 
decks not arranged on the centralised messing 
system. If this air were wholly moved at 
120ft. per minute it would be necessary to 
change the air several times per minute. A rate 
of air change quicker than once every five 
minutes is not practicable at present. To pro- 
vide the standard discussed above many times 
the existing fan power would be required, 
occupying a quite disproportionate amount of 
space, and giving difficulties in air supply and 
exhaust within the various compartments. 

The punkah louvre system of supply ventila- 
tion which has been so extensively used in our 
ships for the last eighteen years has been closely 
studied as the war has progressed. It has 
certain drawbacks for home and Arctic use, but 
it has been satisfactory under tropical con- 
ditions. The difficulty described above in 
getting adequate air movement everywhere 
makes it essential that such movement is avail- 
able where it is possible to provide it. The 
punkah louvre system, therefore gives local 
zones of acceptable effective temperature prin- 
cipally because of the resulting perceptible air 
movement, but also to some extent because the 
air qualities from the louvres are in general 
more tolerable than elsewhere in the compart- 
ment 

As a result of war experience an increase in 
the scale of punkah louvres fitted is a proved 
advantage, in that more high-velocity jets will 
be available, air distribution will be improved, 
allowance will be made for a proportion of 
louvres shut off, and the fans will perform more 
efficiently. 

Supply ductwork is arranged so that the 
heads of personnel in living spaces are not more 
than 10ft. from a punkah louvre. 

The value of table fans and propeller fans in 
assisting air movement is of much importance. 


Ventilation of Ships’ Compartments 
Number of minutes to 


Compartment. change air in 
aces 5 ee 
Galleys . se 4 (a) 
Main ae auxiliary machinery rooms ... 


1 (maximum) 
Laundries 1 
Wireless offices, non air-conditioned con- 
trol compartments, telephone ex- 


changes, ae — 
power control rooms, &c.. 2-3 (6) 
Bakeries 2 
Mess decks and dining halls—centralised 
messing system ee os 
Mess decks—former arrangement .. 5 
Officers’ messes... . 5 
W.C.s and urinals, compartments con- 
taining paint, spirits, and other in- 
flammable liquids... 5 
Workshops, bathrooms, washplaces 5 
Sick bay : an 5 
Food stores ASG New i wee Vader ane 1a 
Officers’ cabins .. . 7 (ce) 
Overflow spaces, ‘lobbies, &c., used for 
slingin 7 
Flats oa lobbies not capable of being 
used for slinging ... aor 


NotTe.—(a) — upon oggnente exhaust canopy 


(0) The sl shorter time to be approached when the 
heat emission is appreciable, 

(c) In double cabins should be reduced to give 
two punkah louvres. 


Even though the same air is being moved and 
the power of the fan has to be added to the heat 
load to be dealt with, the effect on personnel is 
appreciable. Every position where a man has 
necessarily to work should be provided in the 
Tropics with an air movement of at least 120ft. 
per minute. Table fans are a ready means of 
curing any unforeseen deficiencies in this - 
respect. Considerable increases in the number 
of table fans and propeller fans have been found 
necessary. 

Experience has shown that the time to change 
air in compartments is still a good guide in 
designing the ventilation arrangements, pro- 
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viding the figures are qualified by taking into 
account any special conditions which may 
exist, ¢.g., exceptional heat input into the 
compartment. 

Times being worked to in major warship 
compartments with ventilation systems fully 
opened up and .fans running at full speed are 
shown in the table on the previous page. 

A slight relaxation in some of the above times 
is permissible in smaller ships, but it is desirable 
to approach them fairly closely. 

The fan power installed to achieve such 
standards as the above is of interest. In recent 
capital ships the aggregate fan power—exclud- 
ing that to the main and certain auxiliary 
machinery spaces—is capable at full output of 
passing a weight of air per day of nearly half the 
deep displacement of the ship. This illustrates 
the magnitude of the task and the problems 
which have to be faced in the design stage in 
accommodating the fans, ductwork, valves, and 
other associated fittings. 


VENTILATION OF SELECTED COMPARTMENTS 


Mess Decks—The problem of adequately 
ventilating mess decks is illustrative of the 
designer’s problem in providing for all possible 
theatres of naval warfare. In the Arctic there 
is comparatively little desire for fresh air admis- 
sion, the quantity involved being for hygienic 
purposes and for preventing serious humidity 
build-up. The air must be diffused so that it 
has no perceptible velocity, since this promotes 
the desire to shut off the offending fitting. 

The use of the systems provided to supply 
fresh air to mess decks in the Arctic is en- 
couraged by— 


(a) Designing the larger ship fans so that 
they can be run at second speed. 

(6) Providing steam heaters in the supply 
systems. 

(c) Fitting large relief valves in the tops 
of ventilation trunks. These valves will lift 
and supply air to the compartment with in- 
sufficient movement to cause annoyance if 
most of the supply terminals are shut off and 
the fan is running. 


Diffuser plates over punkah louvre orifices to 
spread the issuing stream have given encourag- 
ing results in some compartments in home and 
Arctic waters. In the Tropics, however, the 
diffusers are removed to allow the air move- 
ment which is so much sought. 

In the normal type of mess deck (7.e., where 
the centralised messing system is not used) 
every effort is made to supply at least 1800 
cubic feet per man per hour, and only natural 
exhaust is provided. These spaces therefore 
have a theoretical rate of air change of about 
once every five minutes. 

As war experience has been gained, the 
tendency has been to substitute forced for 
natural exhaust to those spaces where natural 
exhaust does not provide sufficient assistance 
to the forced supply. Such spaces are, of course, 
where the natural exhaust would be resistful 
and also where there is an appreciable heat 
inflow from adjacent machinery spaces, funnel 
uptakes, galleys, &c. In general, forced exhaust 
in addition to forced supply is being provided 
to the lowest mess decks in major warships. 

Where mess decks are arranged in conjunc- 
tion with a centralised messing system, there is 
greater congestion at peak periods. The volu- 
metric supply of air per man referred to above 
would be difficult to achieve and would, in fact, 
give a higher standard of ventilation than with 
normal mess decks. Since the total heat load 
to be extracted does not increase in proportion 
to the total number of men accommodated, the 
criterion being worked to is that the time to 
change the air in the compartment should not 
exceed 4} min. or the air supplied per man 
should not be less than 1500 cubic feet per 
hour based on full occupancy—whichever is 
the more severe standard. At the same time, 
use is made of the essential forced exhaust 
arrangements fitted to serveries and galleys to 
assist the flow of air from the dining halls into 
these spaces. 

The problems associated with obtaining good 
distribution of air in mess decks are not always 


possible to run athwartships so that punkah 
louvres in their normal position deliver air 
fore and aft. This minimises the possibility 
of their being turned off by occupants of 


After having worked to the above principles 
as closely as possible, vigilance is still necessary 


quently impaired by fittings and equipment. 

Engine - Rooms.—Machinery compartments 
have to be specially considered in respect of 
habitability. Here the shipbuilder must plan 
in very close association with the engineer, and 
any amelioration must be the result of joint 
effort—which it is. The problem is complex. 

The sensible heat given off by machinery may 
be dissipated— 


the compartment. 
(6) By increase of the heat content of the 
air flowing through the compartment. 


smaller ships where the engine-rooms extend 
to the ship’s side.. In major warships, however, 
with their complicated cellular structure, much 
of this heat transmission must be to spaces 
which are occupied by personnel for long periods. 
Careful attention to insulation in the early 
stages of a ship’s construction can have valuable | ! 
results, although the nature of the design of such 
ships prevents suppression of as much heat 
transmission as would be desired. 

Some reduction of (a) can also be achieved 
by increasing (6), through the introduction of a 
greater flow of air. 
lowering the exhaust temperature and therefore 
the average engine-room temperature, although 
this effect is not proportional. For example, if 
a certain rate of air flow produces a rise of tem- 
perature of 60 deg. Fah. between exhaust and 
supply, double that flow would reduce the 
temperature rise not to 30 deg. Fah., but to 
about 35 deg. Fah. To reduce it to 30 deg. 
Fah. would require at least 24 times the air 
flow. 

The factors governing the correct quantity of 
air to be delivered to engine-rooms are many 
and varied. The standard decided upon should | t 
take into account free air volume, the power of 
the machinery, the type of machinery, the 
aggregate area of appreciable heat-emitting 
surfaces, the steam pressure and temperature, | t 
the surroundings of the machinery compart- | © 
ment, the quality of lagging of hot surfaces, | © 
possible steam gland leakages, &c. Efforts have 
been made to assess the effect of some of 
these items, and investigations are still pro- 
ceeding. e 
Analysis of engine-room wartime. conditions | 
has shown that they can be of a reasonable 
standard when the approximate rule is observed 
that the time to change the air should not 
exceed one minute. Data from full-power trials | ¥ 
point to the conclusion that normally exhaust 
air temperature should not exceed supply air 
temperature by more than 35 deg. Fah. as long 
as the quantity of air is changed according to 
this standard. 

Investigations have also been made into the 
percentage of the horsepower which is extracted 
as sensible heat by the ventilation system—a line 
of approach suggested, for merchant ships by 
Mr. J. W. K. MacVicar in a recent paper before 
the Institution of Marine Engineers. An analysis 
of many engine-room records from various 
classes of warships under full-power conditions 
has shown that this percentage rarely exceeds 
1-0 per cent. (compared with the shaft horse- 
power), and is more generally 0-8 per cent. 
(although it would tend to increase as the ven- 
tilation standard is raised if other factors are 
unchanged). 

This would indicate that a figure of 0-9 per 
cent. in association with a dry-bulb temperature 
rise of 35 deg. Fah. would be a further approxi- 
mate method of computing the air flow required 
for main machinery spaces. 
extracted by the ventilation system is, of course, 
higher, as the above does not include the 








readily soluble. Branches are arranged where 


humidity rise.) 


A specimen analysis of a typical engine-room 


full-power trial will illustrate these points :— 


Net volume ofengine-room 21,380 cubic feet 
Shaft horsepower developed 40,500 


hammocks. Care is also necessary that punkah | Aitsupply ... .-- 16,860 cubie feet per min, 

louvres deliver below the underside of beams, 80 pg “gee — 

&c., when pointing in a horizontal direction. Air exhaust 108 deg. Fah. d.b. and 91 
deg. Fah. w.b. 


Increase in heat content per 30-48 B.Th.U. per hour 
Ib 


to ensure that air movement is not subse-| sensible heat extracted 


x 60 x 0-24 x (108— 60) B.Th.U. per hour 
= 816,000 B.Th.U. per hour 
=0-79 per cent. of the S.H.P. 


Total heat extracted 


_.15,980 

13-63 
= 2,150,000 B.Th.U. per hour 
== 2-09 per cent. of the 8.H.P. 


Changing the air once every minute would 


x 60 x 30-48 B.Th.U. per hour 


(a) By leakage through the boundaries of | have increased the flow from 15,950 to 21,380 
cubic feet per minute. 


Extraction of sensible heat equivalent to 


0-9 per cent. of the S.H.P. with a 35 deg. Fah, 
If the leakage referred to at (a) can in the|Trise in temperature would have given an air 
main be direct to the sea, the habitability con-| flow requirement of 24,900 cubic feet per 
ditions will be assisted, as in the case of those | minute. 


These methods of determining the air flow 


required do not necessarily represent the best 
which can be deduced. As further data become 
available better criteria are likely to result. 


Equally as important as the foregoing is the 


correct arrangement of the supply and exhaust 


eads within the engine-room. A large pro- 


portion of the supply air must be led direct to 
the front of the starting platforms, and all 
possible care must be taken by careful lagging 
of ductwork to make the quality of the air as 
near as possible to that of the atmosphere. By 
This also has the result of | fitting the trunking outside the compartment 
with }in. of good lagging and that inside the 
compartment with lin., it is possible in major 
warships to keep the ingoing temperature 
within 5 deg. Fah of that outside. 


By these means it can be ensured that the 


most occupied positions receive the incoming 
air first before it proceeds to its further duty of 
extracting the wild heat. 
however, quickly entrains an increasing pro- 
portion of hot humid engine-room air, and it is 
necessary that the ending of the supply branches 
should on the average be within about 3ft. of 


The incoming air, 


he heads of personnel. 
Forced exhausts in addition to forced supplies 


are provided in larger ships, and indeed in many 
of the smaller ships nowadays, so as to ensure 


hat the heated air is immediately discharged 
lear of the ship. Such exhausts should be 
apable of dealing with at least 20 per cent. 


more volumetric flow than the supplies, partly 
in order to allow for the expansion of the air as 
it passes through the engine-room and partly to 


msure that air flows through hatches when 
pened are inwards and not outwards. 
In order that exhausts may be as efficient as 


possible, their associated trunking within the 
engine-room should be short, if provided at all. 


fore harm than good can often be done by the 


provision of resistful branches in an endeavour 
to exhaust hot pockets. 


All ductwork in association with engine-room 


ventilation needs to be of very high quality 
workmanship, in order that the appropriate 
fans may give the best performance possible. 
Bends should be easy, or else provided with 
splitters to ease thé resistance. 
shape should be gradual and inlets should be 
flared, and streamlined. 


Changes of 


Conditions at starting platforms can be 


endured for a four hours’ watch if the average 
dry-bulb temperature at these positions does 
not exceed 110 deg. Fah., if the incoming air 
is of little higher heat content than the atmos- 
phere, if the air supply is correct in quantity 
and velocity and, is led to the correct discharge 
points (as already discussed). 
desirable to supply a minimum of about 2000 
cubic feet per minute to each watch-keeping 
position at an immediate discharge velocity of 
about 1500ft. per minute. After meeting these 
requireménts it is desirable to lead some of the 
(The total heat | supply down the wings of the engine-room and. 
some under the floor plates in order to scour the 
heated air in the compartment. 


It is generally 


(To be continued) 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


China’s Industrial Reconstruction 


The Chinese Consulate-General in London 
has recently issued a summary of a resolution on the 
principles for China’s industrial reconstruction 
adopted by the National Kuomintang Congress in 
May last. The resolution says that the industrial 
reconstruction of China will be based on an overall 
plan drawn up by the Government, the underlying 
idea being to develop an industrial base in order to 
realise the dual objective of national defence and 
the people’s livelihood. The scale of development, 
it is pointed out, will be conditioned by the capital 
made available by the people’s savings and foreign 
investment, especially in the earlier stages of the 
plan. In order to promote State capital, it is neces- 
sary to institute a State-owned enterprise system, 
but private enterprises will also be encouraged within 
the framework of the overall plan. State industry 
will be mainly confined to heavy industries, such as 
iron, steel, coal, copper, lead, zinc, and the electrical, 
chemical, and cement industries. The State will 
also iake care of power and communications services, 
which must be given high priority and developed 
according to the needs of the industrial plan. 
Reference is made in the summary to the fact that 
China is deficient in certain natural resources such 
as copper, sulphur, rubber, and iron ore, and to the 
necessity for formulating a definite plan to encourage 
their import and stock piling. With rich reserves of 
bauxite and alunite, China should be able to develop 
aluminium as a partial substitute for cepper and as 
raw material for the aircraft industry. For carrying 
out the industrial plan it is suggested that the 
Government will divide the country into industrial 
regions according to the distribution of natural 
resources and other economic factors, and in order 
to ensure planned production and the harmonious 
development of the various industries, State and 
private industries must have proper diyision of 
work and co-ordination. The State may help private 
industries by organising trade associations so as to 
promote close co-operation. Private industries 
conducted in accord with the State plan will receive 
the utmost assistance, such as foreign exchange, 
transportation, equipment, raw materials and 
labour. This protection will encourage investment 
in the industries necessary to the development of 
the State plan. Private and State enterprises of the 
same category will, it is asserted, be given equal 
treatment. Other points in the resolution refer to 
the need for a technical and vocational educational 
programme to assist Ohina’s industrialisation, and 
to the encouragement of invention and scientific 
research by suitable awards or subsidies. 


Scotland and the North 


Several departments of the Scottish iron 
and steel industry continue to be more actively 
employed as a result of the improved trading con- 
ditions which have become evident in the past 
month or two. It is generally expected, of course, 
that the end of the war will involve some changes, 
and that contracts will be cancelled. War contracts 
have, however, been gradually declining in recent 
months, and iron and steel producers are well 
aware of the demand created by reconstruction 
work, both at home and abroad. Export business 
is becoming increasingly important, and overseas 
inquiries are growing more numerous. It is there- 
fore hoped that before long the aggregate tonnage for 
shipment abroad will be expanded, and when it is 
possible for this to be done, producers will again be 
working to full capacity. Home needs, too, are con- 
siderable, new shipbuilding contracts especially 
providing additions to steelmakers’ order books. 
In all, a substantial amount of business is being 
handled, although steelmakers are still seriously 
concerned about fuel supplies. Plate mills are 
maintaining the improvement which they have 
shown in recent weeks, and as well as increased 
demands from shipbuilders, they are turning out 
good tonnages for locomotive and wagon builders. 
Producers of steel rails and props and arches for 
colliery work continue to be very well employed, 
and there is a good deal of activity in the tube 
works, which calls for considerable quantities of 
tube strip, bars, and ingots. Re-rollers of small 
bars and sections are experiencing slightly better 
conditions, although they could comfortably handle 
much more business than is at present coming 
forward. The position with regard to semis is now 
giving less cause for anxiety, as arrangements have 
been made for substantial quantities to be sent to this 
country later in the year from Canada and Australia. 
Conditions in the sheet works have not changed at 
all, and makers of light-gauge sheets have now so 
much business in hand that, generally, delivery 
cannot be promised until the beginning of 1946. 
The probable cancellation of war contracts will, it is 





Export quotations are f.o.b. steamer 


expected, provide an opportunity to deal with some 
of the business now coming forward for sheets for 
civilian work of various kinds. The output of 
galvanised sheets is as good as is possible with the 
restricted amount of labour at present available. 
The Lancashire iron and steel market has not been 
particularly active in the last week or two, but a 
fair amount of work is being done throughout the 
industry. The steelworks realise that conditions 
will undergo a change as war contracts are cancelled, 
but there is indication of rapidly increasing civilian 
business. New orders for light and medium plates 
have not been extensive recently, but the demand 
for heavy plates is active, and is expected to improve 
further as locomotive builders and boilermakers 
have a good deal of workin hand. A steady business 
continues in mild steel bars, and makers of light- 
gauge steel sheets are also very busy. Deliveries 
of various semi-finished steel products are «well 
maintained. General engineering and jobbing 
foundries, and also the light castings foundries, are 
reasonably busy, but there is no appreciable change 
regarding pig iron supplies. Business in finished 
iron is steady. The North-West Coast steel industry 
maintains a high rate of activity. 


North-East Coast and Yorkshire 

The North-East Coast iron and steelworks 
are well employed, and the industry generally is 
anxious to proceed with the transition to peacetime 
production. There is an expanding demand for iron 
and steel from overseas as well as from home sources, 
and problems are bound to arise in the determination 
of satisfactory priorities. Now that the call for war 
materials has ceased, consideration of the tonnages 
allocated for export is a matter of urgency, as over- 
seas inquiries are becoming more numerous. At the 
same time, home requirements for reconstruction 
work are on an extensive scale. Producers of many 
descriptions of finished steel have a good deal of 
work in hand. There is now more inquiry for heavy 
steel joists and ‘sections than there has been for 
some time, but producers are still able to promise 
fairly early delivery of the orders they are receiving. 
Business in plates is becoming increasingly active, 
as in the last month or two shipbuilding require- 
ments have grown, and there is also an improvement 
in export orders. Steel required for railway work 
and also for colliery maintenance provides regular 
business on a good scale. The sheet makers still 
have a large volume of orders in hand, which will 
call for a high rate of production for several months 
to come. The demand for light-gauge sheets remains 
extremely active, and most mills have now disposed 
of this year’s outputs. The prevailing shortage of 
labour still limits the output of galvanised sheets. 
Business in bars, light sections, and similar re-rolled 
material is showing improvement, but re-rollers do 
not find it very easy to obtain sufficient quantities 
of billets. Stocks are now very low, and although 
the position will be eased when supplies of Canadian 
and Australian billets become available, re-rollers 
are at present anxious to secure a good deal of suit- 
able defective material. Now that the increases in 
foreign ore imports are becoming effective, pig iron 
production is improving, although fuel continues 
to be a limiting factor. At present, stringency is 
most pronounced in the supplies of high-phosphorus 
iron for the light castings foundries. These foundries 
have a good deal of work in hand, although they are 
hampered by a shortage of labour, and the progress 
with housing schemes will bring about an in i 
pressure for light castings. In Yorkshire, the steel 
industry is hopeful that the termination of war con- 
tracts will enable more labour to be transferred to 
departments which are well booked with home and 
export orders of a civilian nature. The Sheffield 
market shows continuing activity both in basic and 
acid-carbon steel. The alloy steel position has not 
changed mich, the demand for the more expensive 
grades still showing gradual improvement. Pro- 
ducers of shipbuilding and locomotive material are 
well booked, and steel for the automobile industry 
is another active feature. Stainless steel depart- 
ments are well employed. 


The Midlands and South Wales 

Business in the Midlands iron and steel 
industry continues steadily. No features of special 
importance have been noticeable in the last week or 
so, but the industry is anxious to proceed with the 
transition to peacetime production with as little 
delay as possible. War contracts will, of course, now 
be reviewed, and more capacity will inevitably 
become available to deal with iron and steel demand 
from home and overseas civilian sources. The 
prospects for increased export business continue to 
improve, and it is hoped that better shipping 
facilities may soon become available. Pig iron 
supplies continue to be just about adequate to the 
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present needs of the foundries. General engineering 
and jobbing foundries are not at the moment 
extensively employed, and although activity in the 
light castings industry has increased a good deal in 
recent months, it is limited by a shortage of labour. 
Nevertheless, the demand for light castings will 
obviously grow as housing schemes are undertaken, 
and increased allocations of high-phosphorus pig 
iron would be welcomed in view of the very small 
stocks at present existing. The finished iron trade 
is moderately active, and makers of best and Crown 
bars maintain good outputs. Nos. 3 and 4 quality 
bars are also in regular request. The steelworks are, 
for the most part, well occupied. The re-rolling 
departments are experiencing better conditions with 
a fair demand for bars, strip, and light sections. 
Available supplies of billets are quickly taken up, 
and now that stocks have declined there is a call for 
considerably bigger quantities. The consumption of 
sheet bars continues to be an an extensive scale, as 
there is no decline at the moment in the demand for 
light-gauge black and galvanised sheets. Most of 
the sheet makers are now fully booked for the 
remaining months of this year. Another active 
feature in the steel market is a sustained demand for 
bars, arches, and rails needed for colliery main- 
tenance. There is not, however, very much business 
in special steels. The present activity of the South 
Wales steelworks is accounted for mainly by the 
demand for semis, although in recent weeks finished 
steel departments have been receiving more business. 
The call for big tonnages of soft and other steel 
billets persists and, owing to the high pressure at 
which the sheet makers are working, a considerable 
output of sheet bars is needed. Orders for heavy 
plates are improving with the increased amount of 
shipbuilding work that is being undertaken, and the 
demand for structural steel is strengthening. 
Business in light plates and sections is fairly good. 
Tn the tinplate market trading conditions have shown 
little alteration in recent weeks. Home users are 
now covering their needs for the next period, and 
in some cases are considering requirements for the 
beginning of next year. There is a steady demand for 
wasters in addition to prime tinplates. Apart from 
the formation of a company called Tinplate Scheme, 
Ltd., there is no further news concerning the tin- 
plate redundancy scheme recently certified by the 
Board of Trade. It may be recalled that the 
approximate capacity of the works involved under 
the scheme is put at 30 million boxes a year, and the 
industry estimates that at least 30 per cent. of this 
capacity was redundant before the war. It is sub- 
mitted that the reduction of the existing capacity 
to 21 million boxes, by the elimination of 30 per 
cent., will still leave the industry sufficient capacity 
to meet an increased post-war demand. 


Iron and Steel Scrap 

Annual holidays in various industrial dis- 
tricts have in recent weeks continued to affect the 
activity of the iron and steel scrap market. Deliveries 
have had to be suspended, and in some areas business 
has been quieter. There is, however, every indica- 
tion that the brisk demand for good-class heavy 
material continues, and with the end of the holidays 
further trading activity may be expected. Heavy 
mild steel melting scrap is a description which has a 
pronounced request, some consumers finding it 
difficult to obtain tonnages sufficient to their require- 
ments. There is also a good sale for bundled steel 
scrap and hydraulically compressed steel shearings. 
The demand for mild steel turnings has not changed 
very much in the last few weeks, and relates chiefly 
to heavy and chipped varieties. Mixed wrought iron 
and steel scrap is a fairly active feature of the 
market, as there is a maintained demand for good- 
quality heavy material. There is not so much 
interest in the lighter grades. The present call for 
compressed basic bundles is sufficient to keep the 
presses well employed. There is a regular request 
for heavy cast iron in large pieces and furnace sizes, 
supplies of which are fairly well maintained. Good 
quality cast iron machinery scrap in cupola sizes 
is sought after eagerly, and short heavy steel suit- 
able for foundry work is also well taken up. 


British Iron and Steel Federation 


Qwing to the death of Sir Allan 
Macdiarmid, the presidency of the British Iron and 
Steel Federation has now been taken up by Mr. Ellis 
Hunter, the President-elect. Mr. Hunter would 
normally have assumed the presidency at the 
beginning of 1946. For some time past, Mr. Hunter 
has been closely concerned with the plans for develop- 
ment and expansion of the iron and steel industry. 
He is deputy chairman and managing director of 
Dorman, Long and Co., Ltd., and was recently 
elected first Chairman of the British Steel Producers’ 
Conference. 
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Notes and 


Memoranda 





Rail and Road 


A New Type oF AMERICAN CARRIAGE WASHING 
Piant.—A recent issue of The Railway Gazette 
describes a carriage washing plant just put into 
service on the Chicago and North-Western Railway, 
which incorporates a number of new features. This 
plant is portable and can be moved laterally to deal 
with rolling stock on any one of four parallel tracks. 
It comprises two vertical steel members, with a 
cross member bridging the track, the whole well 
braced with gussets. The bottoms of the columns 
are carried on four flanged wheels, which run on a 
track at right angles to the coach servicing tracks, 
and the whole structure is moved from track to 
track by one man operating a hand winding gear. 
To prepare for operation on any one track, it is 
secured in position by four clamps hooked to fixed 
rings in the ground, and further by four pins engaging 
in holes in the transverse track, which together hold 
the structure rigid. 


EUROPEAN INLAND TRANSPORT.—A report sub- 
mitted to the Conference on European Inland 
Transport, meeting in London on August 28th, says 
that a considerable quantity of transport equipment 
exists in liberated areas, of which much is damaged, 
worn out, or not fit for work on account of lack of 
spares. The European Inland Transport Organisa- 
tion has carefully considered the means by which 
such existing transport equipment could be quickly 
rehabilitated, and for this purpose is helping to 
secure railway workshops for liberated areas. 
Further, British experts who have been engaged in 
reclamation of worn-out and damaged mechanical 
parts of transport equipment in England, are being 
sent at an early date to France, Belgium, and 
Holland ; they will accompany four demonstration 
mobile workshops which have been purchased for 
the purpose of teaching new methods of electric and 
oxy-acetylene welding. These demonstration vans 
will be taken over at cost ; two by the Government 
of France and one each by the Governments of 
Belgium and Holland. The necessary steps have 
been taken to ensure quick delivery of essential 
welding material at cost to the Governments con- 
cerned, and there are good reasons to believe that 
within a few weeks after this rehabilitation organisa- 
tion has begun to function a great deal of immobilised 
transport equipment, such as railcars, electric loco- 
motives, lorries, motor barges, tugs, cranes, and 
waterway locks, will be able to resume its work. 
Through its regional offices and member Govern- 
ments, the Organisation is assembling lists of trans- 
port equipment which the member Governments 
feel they could obtain from enemy sources. Such a 
list has already been received from France. 


Air and Water 


H.M.S. ‘ Dunxirk.”—A_ destroyer of the 
‘* Battle ” class was launched at the Linthouse yard 
of Alexander Stephen and Sons, Ltd., on August 
27th, and was named H.M.S. ‘“‘ Dunkirk.” The firm 
also has under construction two further ‘‘ Battle ” 
class destroyers, H.M.S. ‘‘ Malplaquet ”’ and H.M.S. 
“St. Lucia,” both of which are expected to be 
launched before the end of this year. 


CaBLE Sup ‘“‘ Monarcu.”—Electrical equipment 
manufactured by the British Thomson-Houston 
Company, Ltd., will drive the complete cable-laying 
and repairing machinery on the world’s largest cable 
ship ‘ Monarch,” which was recently launched on 
the Tyne. This equipment includes two 200-kW 
turbo-generators, two 100-kW generators driven by 
diesel engines, switchboard, and motor and control 
gear for the whole of the cable-laying machinery, 
which operates on the ‘‘ constant-current ” system. 


Tse “Tempest II.”—The ‘Tempest II,” 
designed by Hawker Aircraft, Ltd., is a low-wing, 
single-engined fighter with single fin and rudder and 
carries a crew of one. It is powered by a Bristol 
** Centaurus V ”’ engine of over 2500 H.P., driving a 
‘*Rotol” four-bladed constant-speed propeller. 
The armament consists of four 20mm. cannon 
situated in the wings. The aircraft has a span of 
41ft., a length of 33ft. 6in., a height of 14ft. 6in., and 
a wing area of 302 square feet. Its weight is about 
11,000 lb. No further details of this aircraft are at 
present available. 


ArrporT FOR CAPE Town.—The site for the 
national airport at Cape Town has been chosen. 
This, it is understood, will be north of the national 
road at Klipfontein, roughly between Philippi and 
Belville. The site was selected only after a complete 
survey of the whole Cape Flats area had been made 
by technical officers of the railways. Within the 


next week notices of expropriation will be sent to 


civil airport, although Brooklyn Air Station is 
being used by South African Airways. It is under- 
stood that Wingfield will remain a Royal Naval Air 
Station after the war, and that Brooklyn will be 
used for military purposes. 


Miscellanea 


Tue Late Mr. JosepH CLayton.—We learn with 
regret of the death, at Moortown, Leeds, on August 
17th, of Mr. Joseph Clayton, chairman of Clayton, 
Son and Co., Ltd., Hunslet, Leeds. 


Tue Metcnett LectureE.—The Melchett Lecture 
for 1945, will be delivered by Professor C. H. Lander 
at a meeting of the Institute of Fuel to be held on 
Wednesday, October 17th, at 6 p.m., in the hall of 
the Royal Geographical Society, 1, Kensington 
Gore, S.W.7. 


INDUSTRIAL FLOoorR Space.—Answering a question 
in the House of Commons recently, the President of 
the Board of Trade stated that the total amount of 
industrial floor space requisitioned during the war 
years, either for munitions production or storage 
purposes, was approximately 150 million square 
feet. The total amount of industrial floor space in 
process of being returned to industry since VE day 
was about eight million square feet, of which 
approximately half had been vacated by the end of 
July, 1945. 


TEXTILE MacuHINeRY.—The President of the 
Board of Trade said recently, in replying to a 
parliamentary question, that between VE and VJ 
days, the textile machinery industry was still very 
heavily engaged on war work, but production of 
textile machinery should now rapidly expand. A 
Government factory had been allocated to the prin- 
cipal makers of cotton spinning machinery to help 
them increase their production to meet the postwar 
needs of the home market and export, and he would 
do his utmost to see that as much modernised 
machinery as possible was made available for the 
cotton industry as rapidly as might be. 


PRICES OF PETROLEUM Propucts.—The Minister 
of Fuel and Power has stated that as a result of 
the decreased cost of importing petroleum products 
following the end of the war in Europe and the 
cessation of convoys in the Atlantic, he has approved 
the following decreases in prices :—Motor spirit, 
decrease of 2d. per gallon, making the ex-pump price 
of pool motor spirit 1s. li}d. per gallon, and the 
wholesale price 1s. 8d. per gallon, in the England 
and Wales and South Scotland zone ; diesel oil for 
road vehicles, decrease of 1}d. per gallon ; vaporising 
oil, decrease of 1d. per gallon ; white spirit, decrease 
of 13d. per gallon ; gas oil, diesel oil (other than for 
road vehicles), fuel oil, and heavy fuel oil (inland 
trade schedule), decrease of 3d. per gallon ; creosote- 
pitch mixture, decrease of 12s. per ton; and 
bitumen, decrease of 18s. per ton. These reductions 
came into effect on August 21st. 


‘** AGRICULTURAL ENGINEERING RecorD.”—The 
National Institute of Agricultural Engineering 
intends to recommence publication of The Agri- 
cultural Engineering Record, as a quarterly journal 
dealing with developments in the mechanisation of 
agriculture. Publication was begun in 1940, but 
ceased after the first number because of wartime 
difficulties. The Record will contain accounts of the 
research and development work carried out at the 
Institute, and will include summaries of test reports 
issued by the Institute, when these have a general 
interest. The first number will appear in September, 
and thereafter the Record will be published on 
January Ist, April, July, and October each year. 
The price of the Record will be 1s. per copy, or 4s. 4d. 
per year, post free. Subscriptions should be sent 
to the Secretary, National Institute of Agricultural 
Engineering, Askham Bryan, York; or to H.M. 
Stationery Office, York House, Kingsway, London, 
W.C.2. 


InpusTRIAL ExectricaL EquipMent.—The 
Ministry of Supply announces a considerable simplifi 
cation and relaxation of the licensing procedure for 
industrial electrical equipment and the Control of 
Industrial Electrical Equipment (No. 4) (Revoca- 
tion) Order, 1945, has been issued for this purpose. 
It is now no longer necessary for an acquirer to 
obtain a licence before placing an order for any 
industrial electrical equipment. A system of 
selective control, similar to that now applying to 
metal working machine tools, has been introduced 
to take care of Service and other essential require- 
ments for certain items where the supply position 
does not permit of complete relaxation of licensing. 
These items appear on a nominated list and orders 
for them can only be accepted by suppliers under 





various landowners. 


At present Cape Town has no 


the authority of a supply licence issued by Machine 





Tool Control, except where the transaction jg 
covered by one of the exemption clauses. The 
present nominated list comprises D.C. motors 
D.C. and A.C. generators, static condensers 
designed for power factor correction, and automatic 
voltage regulators. 


Personal and Business 


Mr. W. F. Taytor has been appointed a director 
of the Telegraph Condenser Company, Ltd. 


Mr. D. Warkins has been appointed joint 
managing director of the British Vacuum Cleaner 
and Engineering Company, Ltd. 


THE MINISTER OF WAR TRANSPORT has appointed 
Mr. G. R. Strauss, M.P., Parliamentary Secretary to 
the Ministry, to be Chairman of the Committee on 
Road Safety. 


Mr. A. G. Stewart has been appointed chairman 
and general managing director of Stewarts and 
Lloyds, Ltd., in succession to the late Sir Allan 
Macdiarmid. 


THe Union-CastLE Matt STEAMSHIP Company, 
Ltd., informs us that its publicity department will 
be transferred to 3, Fenchurch Street, E.C.3, on 
September 3rd. 


Mr. W. E. PrytHercn, M.Sc., F.R.Ae.S., has 
relinquished his position as technical director of High 
Duty Alloys, Ltd. Mr. Prytherch intends to act as 
an independent research consultant. 


Mr. T. P. Warp has resigned his position as 
manager of the chemical plant section of George 
Cohen, Sons and Co., Ltd., to become managing 
director of Morton, Son and Ward, Ltd., Dobcross, 
Oldham, Lancs. 


CuHapBuRNS (LiveRPooL), Ltd., announce the 
resignation of Mr. 8S. T. Pigott, a director and 
managing director of the company. Mr. D. C. 
Bamford and Mr. R. 8. Vidal-Hall have been 
appointed directors. 


Mr. A. J. C. MacLeop, A.M.I.E.E., has resigned 
his position with the Metropolitan-Vickers Elec- 
trical Company, Ltd., in order to take up an appoint- 
ment as technical sales engineer with the London 
office of the Electric Construction Company, Ltd. 


Mr. W. Scort, M.I. Mech. E., has been appointed 
managing director of the Jarvis Industries Group 
(Sir W. G. Armstrong, Whitworth and Co. (Iron- 
founders), Ltd., Armstrong, Whitworth and Co. 
(Pneumatic Tools), Ltd., and Jarrow Metal Indus- 
tries, Limited). 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetings is to be held should be clearly stated. 


Cornish Engines Preservation Society 
Saturday, Sept. 8th.—Council Chambers, Municipal 
Buildings, Falmouth. ‘The Place of the Cornish 
Pumping Engine in the Development of the Steam 
Engine,” H. R. Lupton. 3 p.m. 
Institute of Economic Engineering 
Sunday, Sept. 9th.—Waldorf Hotel, Aldwych, W.C.2: 
‘“An Outlook on the Rehabilitation of British 
Industry,” J. A. Smythe. 2.30 p.m. 


Institute of Marine Engineers 
Tuesday, Sept. 11th.—85, The Minories, E.C.3. “ The 
Operation of Water-tube Boilers at Sea,” Major W. 
Gregson. 5.30 p.m. 
Institute of Metals 
Wednesday, Sept. 12th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. Autumn 
meeting. 10 a.m. 
Institution of Production Engineers 
Saturday, Sept. 1st.—Hatirax SECTION: 
College, alifax. Special meeting. 2.45 p.m. 
Wednesday, Sept. 5th.—MANCHESTER SECTION: College 
of Technology, Manchester. ‘‘ Radiology as Applied 
to Production,’”’ R. W. Eade. 7.15 p.m. 
Saturday, Sept. 8th—SHRewsBury Sus-SECTION : Tech- 
nical College, Shrewsbury. ‘‘ The Theory of Ferrous 
Heat Treatment,” B. Thomas. 3 p.m. ’ 
Monday, Sept. 10th.—Coventry Section: Technical 
College, Coventry. ‘Some Post-War Uses of 
Wrought Aluminium Alloys,’ E. G. West. 6.45 ee 
Wednesday, Sept. 12th.—MANCHESTER SEcTION : College 
of Tech gy, Manchest “Full Employment in 
Industry,” Austin Hopkinson. 7.15 p.m.—WOLVER- 
HAMPTON SECTION: Dudley and Staffs. Technical 
College, Dudley. ‘Plastics,’ R. A. Betteridge. 
6.30 p.m. 


Stephenson Locomotive Society 


Saturday, Sept. 15th.—302, Buchanan Street, Glasgow. 
‘*Miniature Steam Locomotives for Passenger 








Technical 








Hauling,” J. N. Maskelyne, 3 p.m. 
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~ A Seven-Day Journal 


The Radio Industry 


At a luncheon of the Radio Industry Council, 
in London on Friday, August 31st, Sir Stafford 
Cripps, President of the Board of Trade, paid 
high tribute to the radio industry of this country 
for its work in the war effort and the develop- 
ment of Radar. He said that at the outset of 
war this country ‘was qualitatively strong, but 
quant itatively weak in radio brains, but by 
co-operation and making the utmost use of 
every resource the enemy was far outstripped. 
Examples were given of the speed at which 
prototype developments rapidly passed to the 
production line, and the steady progress of 
improvements in various types of Radar as its 
applications increased. Birmingham University 
came in for special mention for its work in con- 
nection with the magnetron valve. He pointed 
out that every radio firm in Britain, and many 
firms which had never before made radio valves, 
devoted their resources entirely to meeting the 
endless demands of the Services. By the peak 
of the European war a quarter of a million 
workers were engaged in the production of 
Radar and radio equipment, and in 1944, 
38 million valves, of 600 types, were made for 
the three Services. Throughout his speech and 
in the citing of numerous achievements Sir 
Stafford stressed that co-operation was the 
basis of success, and contended that if the radio 
industry maintained in the peace that unity of 
purpose and that merging of knowledge, skill, 
and resource which marked the war effort, the 
industry had a great future before it. He said 
that the Government would take all practicable 
steps to see that the high prestige established 
by the research and development laboratories 
was maintained and, by official encouragement 
and support, was built up to even higher 
standard. Only thus could we be sure of 
meeting the needs alike of national security and 
of the national economy. 


Coal Output 


On Friday, August 30th, Mr. E. Shinwell, 
the Minister of Fuel and Power, had a frank dis- 
cussion in London with the National Association 
of Colliery Managers. He dealt with the vital 
need to get more coal this winter and he also 
discussed the place of the colliery manager in a 
nationalised industry. The Minister said that 
technicians would be key men in the nationalised 
coal industry. On their co-operation would 
depend the whole future success of the industry. 
He was counting on the colliery managers to 
help in every possible way in the difficult 
interim period and in getting the new system into 
running order. The stress in future was going 
to be upon improved safety and working con- 
ditions and technical efficiency and those 
depended upon the skill and will of mine 
managers. It was natural, therefore, that he 
should make clear at once that colliery managers 
would have a proper status and receive a proper 
remuneration as key men in the industry. He 
himself believed that it would be an advantage 
to them not to be burdened by wage questions. 
If someone else were.dealing with the bargaining 
over wage rates they would be left to concen- 
trate upon increased production and increased 
safety. In itself that would improve the 
relationship between manager and men in the 
industry. He was counting upon the good will 
of the colliery managers to increase the amount 
of co-operation between management and men, 
not only under the new system, but at once. A 
better atmosphere was essential to the industry 
and therefore to the nation. He would do his 
best to consider their personal problems in the 
change-over sympathetically and in return he 
was counting upon their loyal assistance. Mr. J. 
Robertson, the Chairman of the National Asso- 
ciation of Colliery Managers, replied that his 
Association would promise its help in making 
the change-over to nationalisation as smooth as 
possible. He hoped that the Association would 
still be recognised as the body dealing with 
salaries and conditions of employment for all 
their members. It hoped to be consulted about 


new mining legislation and about the running 
of the industry when it was nationalised. Its 
desire was to see the technical management of 
the mines in the full charge of properly qualified 
persons. It asked for assurance that existing 
contracts or other arrangements between 
colliery owners and members of the Association 
should be continued. It would like a high 
standard of salaries and a proper pension 
scheme to make the industry attractive to the 
best type of entrant. It looked forward under 
nationalisation to ingenuity and skill being 
encouraged to the full and mining methods in 
any particular pit being decided upon after 
careful technical investigation. In the dis- 
cussion about the coming winter output 
questions of discipline, manpower, and the supply 
of wagons, material and machinery were con- 
sidered. Mr. Shinwell emphasised that the 
target of eight million extra tons of coal in the 
coming months must be reached. He wanted 
any serious difficulties which were encountered 
to be referred to him immediately so that he 
might deal with them. 


Education for Export Trade 


Ir is announced that the Institute of Export 
has just produced a syllabus covering education 
for export trade, which, it is hoped, will ensure 
to industry, and the country in general, a basic 
standard of efficiency in this naturally 
important profession. The syllabus represents 
about one year’s work by the Education Com- 
mittee of the Institute of Export, and it has 
been approved not only by the Council of the 
Institute, but by representatives of the Federa- 
tion of British Industries and the many tech- 
nical and commercial colleges of the nation at 
which it will primarily be taught. The syllabus 
is in two parts. The first part includes the 
following subjects:—Commerce and export 
trade, the use and interpretation of accounts, 
export practice, economic geography, and 
economics. Part 2 includes the following 
subjects :—Export practice, including marine 
insurance, the finance of exporting, methods of 
marketing and market research, including sales 
promotion, the elements of statistics, and 
mercantile law. The Institute is an organisation 
of some 2000 senior practical export executives, 
who have decided, in the national interest, to 
pool their knowledge and experience of overseas 
trade and so to raise the standard of export 
management through education. Courses based 
upon the syllabus outlined above will be avail- 
able at all the commercial and technical colleges 
in London and all provincial centres during the 
coming autumn and winter, and a correspon- 
ence course will be also operated, which has 
been designed primarily for Forces personnel 
who may be unable to attend an educational 
course. 


T.U.C, Transport Report 


A REPORT on measures to be taken to unify 
all inland transport and coastwise shipping has 
now been completed, and will be presented to 
the Trades Union Congress at its annual meeting 
at Blackpool next week. It provides for the 
setting up of seven operating boards under one 
national authority. These are railways, road 
haulage, road passenger transport, canals and 
inland waterways, ports and docks, coastwise 
shipping, and inland airways. The estimated 
capital of the transport industry is given as 
£3,500 million, and the workers employed 
number more than 2,000,000. The General 
Council recommends the passing of an Act of 
Parliament, which would acquire for permanent 
public operation the railways, including the 
L.P.T.B., the main canals, that section of the 
road haulage service within the Ministry organis- 
ation, coastwise liners, and those internal air- 
ways which. have been allowed to continue 
during the war. The report also suggests that 
the power to control all transport services not 
immediately acquired should be retained. The 
Act, the report goes on to say, would delegate 





to a national transport authority, to be imme- 


diately created, the responsibility for the 
efficient operation of all acquired services, and 
its duty would be to extend its sphere of opera- 
tions in the interests of building up a national 
service providing a comprehensive door-to-door 
service of the maximum efficiency. The 
authority would take the form of a public 
corporation and would bear responsibility to 
the Minister of Transport. The chairman would 
be chosen as of proved ability in the conduct of 
large-scale undertakings. With a unified trans- 
port system, the report says, the historical and 
legislative reasons for the present mixed rates 
structure would no longer apply, and it would be 
the responsibility of the national transport 
authority to ensure that traffic is carried by the 
form of transport which is the most economical 
for the community. 


New Southern Railway Cross-Channel 
Ships 


On Saturday, September Ist, it was 
announced that the Southern Railway Com- 
pany had placed orders with William Denny and 
Brothérs, Ltd., of Dumbarton, for three new 
ships for use in connection with the cross- 
Channel and Isle of Wight services. The first 
ship is a twin-screw oil-burning turbine 
passenger steamer, of 3600 gross tons, designed 
for a speed of over 20 knots, and with accommo- 
dation for 1460 passengers and crew. It will 
normally be used in the services from South- 
ampton, which include the Channel Islands and 
St. Malo, but will be designed to be suitable 
for working into any port used by the Southern 
Railway Company on its cross-Channel services. 
Sleeping accommodation for 354 passengers will 
be arranged, with nearly three times as many 
private cabins available than on previous 
steamers in this service. The other two ships 
comprise a twin-screw motor cargo ship for 
use primarily on the Southampton and Channél 
Islands service and an oil-electric ferry vessel 
for the Lymington, Yarmouth, and Isle of 
Wight ferry service. This ferry ship will be 
designed to carry 320 passengers and thirty- 
two motor-cars, It is expected that all three 
of these new ships will be completed in time to 
enter the Southern Railway Company’s service 
early in 1947. 


The Manchester Ship Canal 


Tue Manchester Ship Canal Company 
announces the retirement of Mr. F. B. Green- 
wood, M. Inst. C.E., its chief engineer, after 
fifty years of service with the company, on 
August 31st, 1945. Mr. Greenwood was born in 
Manchester and was educated at the Manchester 
University. He joined the engineering staff of 
the company in 1895, in the early days of the 
Manchester Ship Canal’s history. In 1901, Mr. 
Greenwood was appointed resident engineer for 
the tidal division of the canal, and later, in 1911, 
he became assistant engineer to the company. 
During his period of long and highly valued 
service he was responsible for many important 
works:carried out in connection with the canal. 
During the war years Mr. Greenwood has had a 
very onerous task. He will be succeeded by 
Mr. R. D. Brown, M. Inst. C.E., who joined the 
company in 1922. He was trained with the 
Office of Public Works, Glasgow, and worked on 
the purification of the River Clyde. Before the 
last war he was with the Department of Rail- 
ways and Canals in Canada, and worked on the 
construction of the Welland Canal and its asso- 
ciated, entrance harbours. At the beginning of 
the war which has just ended he was a member 
of the Panel of Consulting Engineers appointed 
by the Government to design and prepare 
works required for the invasion of Europe. 
Mr. Brown was also consulted about certain 
harbour operations to be carried out in the Far 
East. For five years he acted as Chairman of 
the North-West Branch of the Institution of 
Civil Engineers and was also Chairman of the 
Professional Advisory Committee set up by 





the Home Office in 1939. 





178 


THE ENGINEER 


Sept. 7, 1945 








Engineering Developments in 


Asiatic 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 


No. II—(Continued from page 164, August 31st) 


Russian TURKESTAN 


SIA seems so distant from the British Isles 
44 that we are only reminded of any of the 
countries there when there are catastrophes, 
such as war, earthquake, floods or famines. 
But its inhabitants so greatly outnumber the 
combined total of the other continents and 
its economic development has been so 
retarded that it is a great potential market 
for machinery, and, if political conditions 





had an immediate effect on colonisation and 
economic development in Asiatic Russia, as 
did the C.P.R. in Canada. New cities sprang 
up along the line ; mines, industries, lumber, 
&c., were features of its effect. 

The whole administrative system, both in 
Siberia and Central Asia, has been reorganised 
so that the term Siberia has now disappeared 
from the Soviet territorial divisions; yet, 
for the sake of simplicity, the word will be 
used, although some of the new names, such 








Russian equipment and supplies were avail. 
able. The single track. of the long Trans. 
Siberian Railway was duplicated. 

In the period 1931-35, during undeclared 
war, there were 2400 separate and distinct 
armed conflicts on the Manchurian border, 
nearly all of them in favour of the Russians, 
A then unknown officer, named Zhukov, by 
his brilliant tank strategy, won fame by 
wiping out nearly 50,000 Japanese. Mecha. 
nisation had enabled him to win his victory, 

We should realise as the story unfolds that 
not only Japan, but Germany also, caused 
the Russians to accelerate the development 
of mechanisation for armament and for food 
production in Asia. Beyond the Urals the 
factories and the workers were safe from 
German aggression. Vast quantities of engi- 
neering equipment were rushed out of Europe 
to centres beyond the Urals. Before the 





famous Dneiper dam was destroyed, the 
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permit, a great opportunity for the planning 
by experts of immense engineering develop- 
ments. 

It is probable that most people in Britain 
think of Asiatic Russia as Siberia, a land of 
exiles living in log huts, suffering incredible 
hardships. But even in the days of the 
Tzars there was not only Siberia, but also a 
great area of land further south in’ close 
proximity to Iran, Afghanistan, India, and 
China. Until recent years it was called 
Russian Turkestan ; it now contains the four 
Soviet Republics of Central Asia. The 
borders of one of them is within 9 miles of 
India. They stretch from the Caspian Sea 
to the edge of China. Towns with historic 
names—Samarkand, Bokhara, and Tashkent 
—ancient centres of commerce, now centres 
of modern industry, are in this area. The 
Trans-Siberian Railway (commenced in 1891) 


ASIATIC RUSSIA 


as the two Far Eastern territories—the 
Khabarovsk and Maritime regions and other 
Soviet republics—must of necessity be used 
to enable the reader to locate the new centres 
of industry. 


THE Five-YEAR PLANS 


The fear of Japanese aggression on 
Russian territory in the Far East and the 
belief that the highly industrialised regions 
in European Russia were vulnerable, were 
the causes of the first of the three five-year 
plans (1928-33) that carried the industrial 
revolution into Asiatic Russia. The wisdom 
of this intensive creation of armament and 
other factories, near to the borders of 
Manchuria, became obvious when Japan 
occupied that great Chinese territory in 1931. 





@ 


turbines, generators, &c., were on their way 
to Asia. ; 
Great vision and energy have marked the 
schemes to develop the rich natural resources 
of Asiatic Russia. Dynamic planning has 
penetrated to many parts of the country, 
from the Arctic Circle to the River Oxus 
We have practically no knowledge about 
thousands of the men and women who carried 
out these schemes in the mines, the forests, 
and the factories in Asia, but in the first 
five-year plan (1928-33) many were “ dis- 
affected ” people, deported from Europe by 
the Soviet Government. On the other hand, 
we do know that in the war years the inhabit- 
ants of Soviet Asia have made, voluntarily, 
prodigious efforts to supply the Army with 
munitions and food. 
In 1942 it was stated by an English writer* 








Russian armies were stationed on the border ; 


* Soviet Asia, Oxford University Press. 
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that the chief raw materials produced in 
Soviet Asia are chrome (100 per cent. of 
Union total in 1939), copper (90 per cent.), 
lead (90 per cent.), nickel (70 per cent.), steel 
(35 per cent.), coal (35 per cent.), iron ore (30 
per cent.) All Soviet gold and platinum in 
the Union is mined in Soviet Asia. Oil also 
js obtainable. 

Those were the figures for 1939, but we 
know that there has been a great increase in 
mining, steel production, hydro-electric out- 
put, transport facilities, and other engineer- 
ing developments since 1939. The industries 
evacuated east of the Urals during the war 
inspired a great drive for prospecting and 
developing local raw materials, especially 
jron, manganese, bauxite, and coal. 

Russia’s single-handed aid to China from 
the beginning of the Japanese attack in 1937 
helped to prevent Japan from winning the 
Pacific war in the four years before Pearl 
Harbour. In spite of Russia’s aid to China, 
Japan signed a neutrality pact with her old 
enemy in 1940. Russia thus avoided a war 
on two fronts, was able to carry supplies 
from the U.S.A. through channels between 
the islands of Japan, and saved the war 
factories in her Far Eastern territory from 
air attack, 

For the sake of simplicity, we will consider 
Asiatic Russia as divided into five parts. 

The Far Eastern territory stretches from 
about 200 miles west of Lake Baikal to 
Viadivostock. The distance by direct air 
route right across this territory is about 
1,700 miles, but that route includes 
crossing Manchuria. The distance, by 
rail on the Trans-Siberian Railway, the 
life line of the territory, and running 
round the Soviet border of Manchuria is, 
roughly, 2500 miles. The border with Man- 
churia is well over 2000 miles, and is formed 
for almost the entire length by the Amur 
River and its tributaries the Usuri and 
Argun. West of Lake Baikal is the basin of 
the Angara and Lena rivers, with important 
highways running from the railway to the 
Lena. Lake Superior marks off Western 
Canada as an economical unit ; Lake Baikal, 
to some extent, resembles it by marking off 
the territory in Asia east of it; but that 
Russian territory is much larger than its 
Canadian counterpart, even if we include 
Alaska. 

West of this territory and stretching to the 
foot of the Urals is an area we will call 
Western Siberia. The Trans-Siberian Rail- 
way passes through it, crossing the Ob River 
at the new industrial centre, the town of 
Novosibirsk, and the Yenesei River at the 
town of Krasnoyarsk. Western Siberia con- 
contains the coal mines and the steel mills 
of the Kuznetsk basin, the industrial area 
least vulnerable to aerial attack or invasion 
of any in the whole of the U.S.S.R. The 
population was 11,000,000 before the war 
with Germany, but large numbers of refugees 

have since streamed in to work on farms and 
industries. It is a great farming area; 
enormous sums of money have been spent on 
its economic development since 1928. Scien- 
tific rotation of crops, farm machinery, and 
new transport, together with increased popu- 
lation, had led to an increase in area under 
cultivation of 4,000,000 acres between 1937 
and 1941. In the area near the Arctic port 
of Igarka, and at other places in the far 
north, farms supply the needs of people in 
the districts. : 

The third great area is Kazakstan, called 
by an American traveller, the “ country with 
a glittering future.”’ It is more than 1,000,000 
square miles in area. It stretches from the 
Volga to mountains near China, and south 
from the Trans-Siberian Railway to the 


heights of the T’ien Shan Mountains. It was 
used as a safe area for training the Soviet 
Air Force and the Red Army. Minerals and 
agriculture, especially irrigation works and 
hydro-electric power schemes, have trans- 
formed the country and the people since’ 
1928. The Germans in their eastern drive in 
1942 reached within 100 miles of Kazakstan, 
an area regarded as a great prize, as an 
approach to India and a source of wealth. 

The Central Asian Republics include the 
great cotton areas whose yield per acre is 
second to none in the world. Pravda claimed, 
in 1942, that the “ people have subordinated 
all their work to the interests of the front, 
to the purpose of defeating the enemy. We 
have assembled machinery and put into 
operation scores of first-rate industrial enter- 
prises evacuated from the front zone.”’ The 
first steel mill in Central Asia is said to be in 
production. Hydro-electric and coal power 
stations were built to aid industries. Sugar 
mills use sugar beet, produced in the various 
districts. The area under grains was increased 
in 1942 by about 1,000,000 acres, aided by 
irrigation. 

Finally, we come to the Soviet inner defence 
area in Asia, the Ural industrial districts. 
The great reconstruction of these industries, 
based on great mineral wealth, was a major 
feature of Soviet planning. The story of the 
terrible privations of the earlier workers, of 
the tremendous sums of money spent on the 
huge industrial establishments erected, of 
the chaos and confusion and the sabotage 
that was all finally eliminated, of the great 
new cities planned on modern lines that 
suddenly were created, will be told later. 
But the Urals supplied the weapons that 
killed millions of Germans. 


AMERICAN INTEREST IN RUSSIA 


Geographical conditions had caused the 
British people to consider their com- 
mercial interests with Russia in the European 
rather than in the Asiatic territory. The 
Americans, with their long Pacific seaboard, 
have been more concerned with the economic 
and engineering developments in Soviet 
Asia. Indeed, American engineers and 
machinery have played an important part, 
especially during the development of Stalin’s 
three five-year plans (1928-43) in transform- 
ing portions of the huge Russian territory in 
Asia. But British engineers also worked in 
Asiatic Russia and British machinery aided 
its economic development. 

The Americans and the Russians, for many 
years before 1941, had one common interest— 
the menace of Japan. On August 4th, 1914, 
news reached us in a Japanese town of 
Britain’s declaration of war. The Japanese 
servants became very excited. One of them 
said to me: ‘‘ Now we go fight America.” 
In the 1930s the Canadians, people of the 
U.S.A. and Australia seemed to be much 
more aware of, and alarmed about, the inten- 
tions of the Japanese than were the people 
of Great Britain. 

Russia is only 56 miles away from North 
America, across the Behring Strait.. A few 
years after the first five-year plan had been 
explained, Hitler came to power. War, and 
the threat of war, not only opens men’s 
pockets, it opens men’s minds. War, and 
the threat of war, accelerated engineering 
developments in Soviet A’ia. 
Industralisation has cost great sacrifices. 
The complex new world has been built up, a 
world in travail, where the blood, toil, sweat, 
and tears of many workers paid the price of 
success. The economic system “ works,” 
not without jerks at times, but the Russians 
are fully aware of where it fails and of the 
traces of poverty and the remnants of illi- 





Central Asian Soviet Republics, and the 





papers, on the radio, and at public meetings, 
devastating criticisms of these things,” said 
an American engineer who worked for years 
in Asiatic Russia. 

American observers have complained of 
red tape, bureaucracy, slovenliness, and 
inefficiency, but frankly added, “ We were 
not affected deeply. Somehow, in - the 
enormity of the creation of a new world, 
they seemed small and insignificant.” 

Concerning Soviet Asia’s vast natural 
resources, Stalin in 1931 said: ‘‘ What are 
the conditions required for the bringing to 
life of the possibilities before us ?’’ He gave 
the answer: “In the first place, it is neces- 
sary that the land have sufficient natural 
wealth—iron ore, coal, oil, bread, cotton. 
Have we this wealth ? Yes, we have.” 

The significance of Asiatic Russia in the 
post-war economy (“ One World,” as Wendel 
Wilkie reminded us) is in the vastness of its 
natural resources and especially its mineral 
wealth. 

In this territory industrialisation was, 
especially in the pre-war years, very diffi- 
cult. Labour was unskilled and suspicious. 
Trotskyite fifth columnists, aided by German 
and Japanese Intelligence Services, wrecked 
several new plants. Joseph E. Davies, former 
U.S.A. Ambassador to Moscow, describes the 
work of some of these groups.* Two explo- 
sions at the Gorlooka nitrogen fertiliser works 
entailed enormous property losses as well as 
the loss of human life.. A disaster at the 
Voskressensk chemical works and the Nevsky, 
also due to sabotage, were among the set- 
backs that, with the hostility of many people 
in the outside world, made the Russians not 
only nervous, but extremely suspicious, of 
foreigners and their own workers engaged in 
the modern technique of engineering. 


SouRcES oF INFORMATION 


For 200 years Britain has had considerable 
commercial and political interests in the Far 
East. Our engineers and manufacturing 
firms played the most prominent part in 
applied science developments in China, 
India, Japan, and Malaya. 

During the fifteen years before the attack 
on Pearl Harbour, the engineers and econo- 
mists of the U.S.A. were more concerned with 
scientific developments in Asiatic Russia 
than were our own experts in those subjects. 
The Americans, Colonel Hugh Cooper, asso- 
ciated with the famous Dneiper dam, and 
Heywood, concerned with the development 
of the world’s greatest coal and metallurgical 
(Kusbass) bases, are only two amongst many 
from the U.S.A. who worked for the Soviets, 
of whom a number were employed in Asia. 
The Americans exported great quantities of 
machinery to Asiatic Russia. 

It is therefore not surprising that in recent 
years many more books and articles on 
Soviet Asia have been published in the U.S.A. 
than in Britain. Included in the American 
publications are volumes giving the results 
of investigations by the Institute of Pacific 
Relations, an international body, independ- 
ent of Governments. 

*#An American engineer, on his way to the 
U.S.A. from Siberia, told me in 1937 that 
when any mechanic under him or in any 
engineering works showed great skill he was 
at once drafted into a Russian aircraft 
factory. They have used air travel exten- 
sively over the great distances in Asiatic 
Russia. 

Some British people, including the writer 
and many of his own nationals in the Far 
East, who knew the Siberia of the days 
before 1927, found it difficult to believe some 
of the statements made about progress there. 








teracy that exist. ‘‘ They express, in news- 





* Mission to Moscow, Joseph E. Davies. 
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They remembered the primitive conditions 
of the people which they had seen. 

There are, however, the indisputable facts 
of the engineering works that have been com- 
pleted in Asiatic Russia since 1927. American 
writers of repute have testified to the aston- 
ishing social changes that have taken place, 
not only in the industrial areas, but in those 
concerned with agriculture. 

Having spent some time in Vladivostock, 
Siberia, and Moscow in 1913, my interest in 
the U.S.S.R. has made me seek information, 
from any source, concerning its engineering 
developments. 

The statistics published are mostly those 
supplied by the Russian Government. They 
are used by the Institute of Pacific Relations. 
There is no reason to doubt their accuracy. 
They are supplemented by those of European 
observers. 

During the first five-year plan (1928-33) 
greater attention was given to engineering 
developments in the Urals and in the Far 
Eastern Territory than in other parts of 
Soviet Asia. In the former area the 100 
small plants of 1928 had, ten years later, 
developed into 200 of the largest industrial 
plants in the world. They had all been 
erected and put into operation in the Urals 
in ten years, in spite of the fifth column 
resistance. 

Beginning in 1928, the Far Eastern district 
in 1942 had surpassed in the rate of growth 
of its industrial development all the rest of 


the Soviet Union. It was claimed by a 
Russian author* that in 1942 it would 
“become an economically balanced, first- 
rate industrial region, strengthening the 
economic and military power of the U.S.S.R. 
in the East.” 

The two great problems awaiting solution 
in Asiatic Russia were (1) low-cost transport 
to the world’s consuming centres and (2) a 
great increase in population. “‘ Given these, 
Siberia has immense capabilities for the pro- 
duction of all types of temperate agricultural 
products, an enormous area of soft-wood 
forest at present untouched, and mineral 
resources almost unexplored.” This autho- 
rity considers that about 80 million people 
will be required eventually for the develop- 
ment of trade, transport, and manufactures 
in that part of Asiatic Russia which does not 
include Russian Turkestan, now usually 
called Russian Central Asia. 

The Soviet Government is fully aware of 
these facts, and, in spite of the war, has kept 
them in the forefront of programmes for the 
future. The millions of people who crossed 
the Urals during the German invasion of 
European Russia have increased production 
in Soviet Asia. It is certain that many will 
remain and that their numbers will be aug- 
mented by German prisoners of war. It 
was significant that when an American officer 
handed over a number of protesting German 
prisoners to a Russian Colonel, the latter 
smiled and said one word, “ Siberia.” 





(To be continued) 








Transformer Design 


for Minimum Total 


Weight 


By O. I. BUTLER, MSc. 
No. I 


CONSIDERABLE increase in the use of 
electrical equipment in aircraft has 
occurred during the past four years, and for 
such duties the question of cost and effi- 
ciency has become secondary in importance 
to the urgent need for minimising the weight 
of the equipment. Wherever possible, the 
lightest of metal alloys are used, and in some 
cases there is a tendency to employ alumi- 
nium instead of copper in electrical machine 
windings. However, in general, copper and 
iron are retained as the active materials (i.¢., 
to carry the electric current and magnetic 
flux), and light alloy used for practically 
the whole of the remaining constructional 
parts. In the present article a general 
method for readily determining the design 
proportions of A.C. transformers to obtain a 
given output kVA from a minimum total 
weight of active material has been developed 
into the final form of easy reference curves. 
The method is based on the assumptions 
that (i) the flux and current densities are 
fixed at certain arbitrary values, and (ii) the 
ratio of the iron and copper space factors is 
a known figure. With regard to the first 
assumption, it may be pointed out that the 
maximum value of the flux density in prac- 
tice is affected by considerations of (a) the 
proportionate watt-loss kVA required to 
magnetise the core, (b) the possibility of 
transformer hum, and (c) distortion of the 
exciting current wave-form by third, fifth, 
and seventh harmonics. Such considerations 
usually limit the value of flux density to 
something less than that which is practicable 
so far as permissible temperature rise of the 


density will amost invariably be settled by 
temperature rise considerations, and is there- 
fore affected by the ratio of the watt-loss to 
the effective cooling surface of the copper for 
a fixed method of cooling. However, it may 
be shown that if an optimum weight design 
on the basis of fixed values of the flux and 
current densities is varied by altering the 
proportions and specific loading of the iron 
and copper to maintain the same allowable 
temperature rise, very little, if any, reduc- 
tion in the total weight per kVA is obtained 
in practice. 

The second assumption is acceptable in 
practice, since design experience will suggest 
an expected value for the ratio of the iron and 
copper space factors, by comparison with 
designs of similar rating and duty, which 
should not differ appreciably from the final 
value. 2 

If the further simplifying assumption is 
made that the cost and watt-loss of a trans- 
former vary directly as the weights of the 
active material, for given specific magnetic 
and electric loadings, then, within the limits 
of such an assumption, the curves which are 
applicable to a minimum weight design are 
also sufficient for determining a minimum 
cost or watt-loss design. Thus, the curves 
are of value in indicating the optimum design 
proportions from three different viewpoints. 


THE GENERAL CASE 


The general case is that for which no 
restrictions are placed on the core or winding 





* M. Sonin, “ Resettlement of Populations During the 
Third Five-Year Plan.” (1940.) 





core is concerned. The value of current 


1 Asia, Dr. L. Dudley Stamp. 


proportions, é.e., the dimensions a, 6, c, and 
d are considered to have no fixed ratios (as 
they have, for instance, when a square core 
section or square window is used). Referri 
to Fig. 1, it will be seen that a, b are the 
window dimensions and c, d the core dimen. 
sions. In general, the weights of the active 
iron and copper of a transformer are given 
respectively by 
F=P ed (bya-+hyb-+kye) 
where k,, kg, ky, ky and k, are constants, the 


values of which depend upon the particular 
type of transformer being considered. Table 


and 




















TaBLE I.—Constants of Rectangular-Core Type 
Transformers 
mi a Values of the constants. 
ype o Im - — 
faniilibesiane. ky ky ks ky ks 
Ordinary single-phase 
core soe see coop 2 2 4 a2 | 2 
Ideal single - phase } 
core coor eve coef 2 2 mt 2/2 | 2 
Ordinary aingle-phase 
We” ave wie oot SD 2 2 = | 2 
Ideal single - phase | 
eer 2 2 a/2 a 2 
Ordinary three-phase 
core erry) a | 3 6 31/4 3 
Ideal three-phase core} 4 3 | 5-142 | 32/4] 3 
Ordinary three-phase 
ne si. ise cape 6 os 3a | 6 
‘ 

















gives the values of the constants for single 
and three-phase transformers, and covers the 
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FiG. 1—-RECTANGULAR CORE TRANSFORMER 


ideal case where the corners of the core are 
cut away to afford a uniform section through- 
out the iron circuit (i.e., by cutting away the 
cross-hatched shaded portions in Fig. 1). 
The terms P and Q represent the product of 
the density and space factor of the iron and 
copper respectively. 

Thus the total weight of the transformer is 
given by the function 


F=Pcd (k,a+k,b-+kgc) 


+Qab(kat+kctkd). . . . (i) 
The dimensions a, b, c, and d are further 
related by the output equation 
abcd=kxkVA x 10"/B,,4 fk,k, 
aman aay 2) a ee, 


where B,,=maximum flux density, 4= 
current density, f=supply frequency, k= 
iron space factor, k.=copper space factor, 
kVA=total rating, k=0-45 for single-phase 
core and shell type transformers, 0-30 for 
three-phase core type, and 0-15 for three- 
phase shell type. 

Hence from equations (1) and (2) 


= ky he, kege 

P-KP (+743) 

+Q (Hat tha bor K2) . iit) 
To obtain the particular relationships 


between the dimensions when F isa minimum, 
for given specific electric and magnetic 





loadings, it is necessary to determine the 
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constructions are frequently adopted, mainly 
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partial derivatives of equation (3) with 
respect to a, 6, and ¢ and equate each such 
derivative to zero. Thus, three simultaneous 
equations in a, 6, and c are obtained which 
may be reduced to the following simul- 
taneous equations in a/b=L, a/e=M, and 
a/d =N :— 





kk ky k 
2. “a he, Ja 3: 
M3+}k,M 3, #M LE, 0. . (4) 
L=ko(kaM+-ks)/(2k,kyM+-kykst+hgky) . (5) 
¥-M—-ERGOE. ee co ee 


where kg=k,/ky+-k,/k, and R=P/Q. 

Hence, for any given type of transformer 
for which the constants ky, k, ks, ky, and k, 
are known, equations (4), (5), and (6) are 
sufficient to solve for the dimension ratios 
L, M., and N, in terms of R, which result in a 
minimum weight of the active material of 
the transformer. It may be noted that the 
values of the optimum design ratios L, M, 
and N are the same for all sizes of transformer 
having the same value of the ratio R. 

It follows that a sequence of solutions for 
L, M, and N corresponding to a sequence of 
values of R, can be obtained, and the results 
shown in graphical form with R as the 
common abscissa. The graphs plotted in 
Fig. 3 are for the case of the single-phase, 
eore-type transformer given in Fig. 1. The 
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FiG. 2—CRUCIFORM CORE TRANSFORMER 


curves shown in full and dotted lines apply 
respectively to the square-cornered and ideal 
forms of the iron circuit. 

Evidently, these graphs are capable of 
indicating at a glance the design proportions 
L, M, and N required to obtain minimum 
weight when the ratio R has been estimated, 
irrespective of the actual size and rating of 
the transformer. The individual dimensions 
can be determined from the optimum 
ratios L, M, and N by first evaluating 
a=(K LMN)*4. The values of the remain- 
ing dimensions 6, c, and d then follow 
directly from the known values of the ratios 
L, M, and N respectively. 

As a matter of interest, the core dimension 
ratio c/d has also been plotted, and it may be 
noted that both this ratio and the window 
ratio a/b remain sensibly constant throughout 
the practical range of R. It is also of interest 
to point out that the necessity for solving the 
cubic equation (4) in order to compile 
the graphs, may be avoided by first assuming 
a sequence of values of M and solving the 
consequent linear equation in R. 


CasE OF FIXED CoRE-DIMENSION RaTIO 
In practice, cruciform and square-core 


bobbins are the most easily wound. Values of 
the core-dimension ratio c/d down to about 
0-66 are normally quite satisfactory from the 
winding point of view, depending upon the 
size of the transformer, but values less than 


Dimension Ratios 


0 7 9 
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this result in the bobbin becoming increas- 
ingly more difficult to handle. 

Referring to the curves of Fig. 3, it will be 
seen that the ratio c/d requires to be less than 
0-5 in order to obtain the truly optimum 
design as far as weight is concerned. It is 
therefore desirable to supplement the curves 
of Fig. 3 with those appertaining to trans- 
formers using a fixed ratio of c/d greater than 
0-5, in order to reduce labour charges, and to 
obtain an indication of the increased weight 
consequent upon such a restriction in core 
shape. 

Replacing the dimension d by the dimen- 





sion 8 c, where 8 may have any fixed value, 
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transformer is now given by 
F=P Bc? (k,a+k,b+ksc) 








+Qab (kya+k,c+B k,c). 





due to the fact that circular and square| and the output equation is 


: Babc?=K’ 
where K’=K for rectangular cores 


and K’=K/0-856 for single-step cruciform 
cores. 


. (2A) 





5 
Ratio R & 
Fic. 3 


With regard to the single-step cruciform- 
core type of transformer—Fig. 2—it should be 
noted that (i) the iron section taken is that 
corresponding to the maximum value possible 
in the circumscribing circle of the winding, 
(ii) the yoke arrangement used is such as to 
give the same flux density in the yoke as in 
the core, (iii) the iron space factor k; is the 
ratio of the net iron section to the gross 
section of the core outline, and (iv) the copper 
space factor k, is the ratio of the net copper 
section per window to the product a 6b, where 
the dimension a is taken as the minimum 
displacement between the circumscribing 
circles of the core ; this enables the general 





—x—«x— Rectangular Core, with d/e =1-5 
Square Core & Square Window. 
anna:  Separe Care. 
Cruciform Core, Ordinary. 
eens Ideal. 





5 
Ratio R & 
Fic. 4 


the total weight of the active material of the ; form of F, as given by equation (14), to apply 
to both rectangular and cruciform cores. 
The values of the constants k,, k,, ks, ky, and k, 
. (14)|for single-step cruciform-core type trans- 
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formers are then given by Table IT, the value 
of B being, of course, unity in this case. 
From equations (14) and (24), 


F=P (4 a ane +k °) 
QK’ 


Spe (“s+ hy) 


c 
Hence, it is now necessary to determine the 
partial derivatives of equation (34) with 


(34) 


TaBLE II.—Constants of Single-Step Cruciform Cores 














Values of the constants. 

Type of 

transformer. ky, ky ks kg ks 
O:dinary single - 

phase core... .,. 1-712] 1-712} 3°33 | 1-571] 1-655 
Ideal single-phase 

core ... «+ «| 2+ 712] 1-712] 2-67 | 1-571) 1-655 
Ordinary single - 

phase shell --| 1+712| 1-712) 1-66 F 1-655 
Ideal single-phase 

shell... ... «..J1°712] 1-712] 1-33 Fs 4 1-655 
Ordinary _ three - 

phase core... .,.{ 3°42 | 2-57 | 5:13 | 2-355/ 2-48 
Ideal three-phase 

cere ... ... «.| 0°42 | 2-67 | 4°47-| 2-355 | 2-48 
Ordinary __ three - 

phase shell ...| 3°42 | 5-14 | 3-33 | Ba | 4-96 

















respect to @ and c and equate each such 
derivative to zero, thus obtaining two 
simultaneous equations in a and c which may 
be reduced to the following simultaneous 
equations in a/b=L, a/e=M :— 


Bk, 3 B ks kg 

34. Rateoott sis 

M+k, M | lee th, k, 

and L=k,/k,—k, M?/B k, R (5a) 

where R=P/Q as before, and k,=0-75 k/k, 
+(kes+B ks) /4 ky. 

Hence, a sequence of solutions for L and M 
corresponding to an assumed sequence of 
values of R can be obtained from equations 
(4a) and (5a), and the results shown in 
graphical form with R as the common 
abscissa. The graphs of Fig. 4 apply to 
single-phase, core-type transformers using 
(i) a single-step cruciform core, (ii) a square 
core, and (iii) a rectangular core with a fixed 
value of B=d/c=1-5. 

In order to avoid confusion, the ideal form 
of iron circuit for the cruciform-core type 
only has been considered and plotted. By 
noting the displacement between this latter 
plot and that for the ordinary cruciform-core 
type, it is possible to gauge fairly accurately 
the displacement that exists between the 
plots for the ordinary and ideal] forms of the 
fixed, rectangular-core types. 


CaszE oF Fixep CorE anp WINDOw- 
Dimension Ratios 
Replacing the dimension d by Be and b 
by 8a, where 8 and @ may have any fixed 
values, the total weight of the active material 
of the transformer is now given by 


F=P £ c? (k,a-+ 0 ka+kgc) 


R=0. (44) 





+Q 0a? (kya+k;c+B kc) . (1B) 
and the output equation is 
K’=6 B a*c* (2B) 


From equations (1B) and (2B) 
PK’ ky (K’\¥2 
rats Ge ky) at ( a) | 
\1 
+Q 0a? ae (1+8) (a3) z . (38) 


Hence, for minimum weight of the trans- 





former, 
dF PK’ (k,+0 k,) 3Pk; K’ ae 
OF ae 0a aspire \ 6 


43 Q 0 kya?-+Q ky (1+) (GF) ~° 


Substituting R=P/Q and K’=6 fate 


~ after simplifying, the following cubic 
in M :— 





we +t +p) PR OE ae 
BRR 
Thm (48) 


A sequence of corresponding values of 
M and RB have been determined from equa- 
tion (4B) for the single-phase, core-type of 
transformer, using a square core and square 
window (i.¢., #==8=1), and the graph included 
in Fig. 4. : 


Minmuum Cost og Warrt-Loss Dezsians 


If the cost of the transformer is considered 
as varying directly as the weight of the active 
materials, for given specific magnetic and 
electric loadings, then the function F will 
give the total cost of the active materials 





provided the terms P and Q represent the 
product of the density, space factor, and cost 
per unit weight of the assembled iron and 
copper respectively. It follows that the 
graphs of Figs. 3 and 4 are then applicable 
for determining the proportions of a mini- 
mum cost design, for given specific magnetic 
and electric loadings, if the appropriate values 
of P and Q are used in evaluating their 
ratio R. 

Similarly, since the watt-loss of a trans- 
former varies directly as the weights of the 
active materials, for given specific magnetic 
and electric loadings, the graphs of Figs. 3 
and 4 are applicable for determining the pro- 
portions of a minimum watt-loss (i.c., 
maximum efficiency) design, provided the 
terms P and Q represent the products of the 
density, space factor, and watt-loss per unit 
weight of the iron and copper respectively. 

(To be continued) 








A Steel Foundry Laboratory 


LOSE control in all stages of preparation and 

manufacture is essential for the production 
of sound, good-quality, steel castings, and in 
order to obtain the best advantage prompt and 
efficient physical tests and analyses must be 
available so that the metallurgist can anticipate, 
or intervene early enough to correct, troubles or 
errors in production. With this fact in mind, 
the management of K. and L. Steelfounders, 
Ltd., of Letchworth, has recently built and 
equipped for its steel foundry a laboratory which 











tion in established works procedure would be 
expected to create a certain amount of resent- 
ment and misunderstanding between one depart- 
ment engaged on theoretical control and another 
working on practical production. The e- 
ment has, however, anticipated and avoided 
such trouble by adopting the practice of educat- 
ing the production staff in the methods of tech- 
nical control, and proving that by its adoption 
sound casting output is increased and scrap 
reduced to a minimum. When thought neces- 





Fic. 1-X-RAY ROOM 


incorporates a@ comprehensive range of the 
latest plant for this class of work. Not only is 
this laboratory now engaged in routine testing 
and examination for foundry production, but 
it is also doing a fairly large amount of research 
and development work on the technique of steel 
casting in a number of its phases. Unlike many 
similar establishments, this laboratory is con- 
sidered an intrinsic part of the firm’s foundry, 
and the laboratory staff is continuously in full 
control.of all technical methods from the initial 
sand preparation onwards to the final products. 
In this way nothing is left to the chance that 
uncontrolled features or procedure, detrimental 
to quality, may enter at any stage in the pro- 
duction of a casting. 





Under normal circumstances such an innova- 





sary, parties of men from the foundry are taken 
round the laboratory and the reasons for new 
or improved working methods are explained 
and demonstrated. Regular conferences are 
also held between the executive members of the 
two departments. In this way all concerned 
with production—theoretical and practical— 
are given every incentive to work as a team to 
secure a high standard of production. 

The new laboratory is a two-storey building 
adjoining the foundry, and a plan of its general 
lay-out is given in Fig. 6. As may be seen from 
the illustrations on the next page of some of the 
departments, there is plenty of room for the 
installation of new equipment in the future 
without fear of cramping working space. That 
much careful forethought has been put into the 
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design and lay-out of the new building was 
evident in a recent visit we made. It is clean, 
light, well ventilated, and working conditions 
approach the ideal. 

On the ground floor the main analytical 
laboratory is bounded on one side by the general 
chemical stores and a small Spekker room ; on 
the other by a balance room and one devoted to 
the estimation of carbon and sulphur content. 
At present the Spekker photo-electric absorptio- 
meter is being used only for analysis in con- 
nection with silicon, manganese, nickel, chro- 
mium, and molybdenum, and its work is supple- 
mented by a Cambridge potentiometric titration 
apparatus. This latter apparatus is used for 
titrations in analyses which it is not possible and 
convenient to do on the Spekker, the accuracy 
obtainable being considered higher than that 
of the visual indicator types of titration. 

A particularly interesting feature of the 
analytical laboratory is the battery of four fume 
cupboards seen along the external wall in Fig. 2. 
These cupboards are built of reinforced plate 
glass, each being 4ft. 8in. wide and 3ft. 3in. 
deep, the height varying from 2ft. at the front 
to 3ft. at the rear. No doors are fitted to the 
fronts, as they are quite unnecessary owing to 
the fact that all fumes are continually drawn 
cut of the rear of each cabinet by a powerful 
exhaust fan. By this arrangement all fumes are 
entirely removed from the extreme front edge 
of the cupboard and all parts of the interior are 
within immediate easy reach. Set into the 





working of the sand plant,in the foundry, the 
laboratory sand mixing and milling machines 
are miniature reproductions of the shop type 
and construction. An example of the rapidity 
with which routine shop control checks are 
made is that the moisture determination in 
sand, takes an average time of three 
minutes. The method is simple ; 50 grammes of 
the wet sand are weighed in the pan of a balance. 
The pan is then placed under a cowl, which 
drives heated air through the sand for two or 
three minutes, by which time it is dry. On 
being re-weighed the loss in weight is measured 
by a rider on the balance running on a scale 
graduated in moisture per cent. 

Equipment has been installed for ascertaining 
green permeability strength, dry permeability 
strength, and hot strength up to 1000 deg. 
Cent. A small drying oven made by Ridsdales 
is capable of drying forty-eight standard test 
piece cores in two hours. In this oven the cores 
are placed on two rotating, perforated plates, 
which turn throughout the drying period. Air 
movement is supplemented by a fan; thus, 
throughout the drying period there is a constant 
flow of dry air over the surface of the cores. 

In the physical testing laboratory shown in 
Figs. 4 and 5 two different types of test bar, 
keel block and clover leaf, are dealt with and 
they fall into three classifications: (1) test 
bars on individual castings which have been 
heat treated in the foundry electric furnaces 
prior to reaching the laboratory ; (2) routine 





laboratory adjoining the X-ray department has 
been equipped with fluoroscopic testing appa. 
ratus in the form of an ultra-violet lamp and 
immersion tanks. A further valuable piece of 
non-destructive testing apparatus is a super. 
sonic crack detector, which detects internal 
flaws too small for X-ray detection and too deep 
for the fluorescent method. This apparatus js 
portable enough to be used wherever required 
and will locate discontinuities in metal up to 
12ft. thickness. 

On the upper floor are well-equipped pyro. 
metric and metallographic laboratories, the 
latter having an adjoining dark room. Next to 
them are the library and laboratory staff offices, 
whilst the remaining half of the floor is being 
given over to an as yet unfinished heat treat. 
ment laboratory. 

Equipment in the heat treatment laboratory 
will include a high-temperature furnace and a 
vertical furnace for thermo-couple calibration, 
with a salt bath for isothermal quenching. A 
tube furnace for pulling hot strength tensile 
tests is at present under construction. For 
recalescence work a vernier potentiometer, 
capable of an accuracy of 0-0001 milliwatts, is 
being connected to the furnace. A Cambridge 
magnetic bridge permeameter is being fitted up 
for investigation into the magnetic properties 
of steels and its accuracy will give under 1 per 
cent. error in a magnetising force of up to 
1000 C.G.S. units. 

The construction and equipment of thi 
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Fic. 6—PLANS 


floors of the two alternate cupboards are electric 
hot plates, one being 2ft. by lft. 6in. and the 
other 2ft. 6in. by 2ft. Each hot plate switch 
has three controls, hot, medium, and low, so 
that liquids may be kept boiling, simmering, or 
just warm. ‘With these hot plates a number of 
beakers may be heated simultaneously and 
evenly. Gas taps are fitted for use when 
required. The back and floor of each cupboard 
is covered with white acid-resisting tiles. There 
is easy access by means of a hatch in the wall 
to the Spekker room, and after complete pro- 
cessing in the fume cupboards flasks can be 
passed through without loss of time. 

In the combustion laboratory apparatus for 
the Strohleen estimation of carbon has been 
installed, and the combustion method for 
sulphur estimations has been adopted. To give 
the best advantage to production speed is of 
importance in this work, and the average time 
taken in continual working is one estimation 
every three minutes. The room is so laid out 
that a bottle of oxygen stands at each bench 
and all the required balances, &c., are ready to 
hand. 

One of the basic features for efficiency in the 
foundry is the determination and control of the 
physical properties of the sand used, and the 
maintenance of uniformity in working batches. 
For this reason sand testing and research into 
its fundamental properties is regarded as of no 
little importance in this laboratory, a corner of 
the sand testing section of which is illustrated in 
Fig. 3. In order to reproduce the conditions of 
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metallurgical control test bars, a number of 
which are cast every day from different heats 
in the foundry ; these are delivered as cast ; 
(3) research and experimental test bars requiring 
heat treatment. 

Test bars pass straight into the laboratory 
machine shop where they are first sawn into 
test pieces. Test pieces of the above classes 
(2) and (3) are heat treated in the electric 
furnace, seen in one corner of the machine shop, 
which is automatically controlled up to tempera- 
tures of 1050 deg. Cent. After being machined 
the test pieces are passed into the adjoining 
physical testing laboratory, shown in Fig. 5. 
Here the main Denison testing machine has a 
capacity of 30 tons and is adapted to take 
tensile, bend, transverse, or compression tests, 
with a normal rate of working of twenty tensiles 
or twenty bends per hour. Other equipment 
includes a Vickers diamond, a Brinell machine, 
and a Sclerescope for hardness testing and an 
Izod impact tester. 

Radiographic inspection of castings is a 
proved method of ascertaining the soundness of 
internal metal and fitness for service, and the 
use of the X-ray is now part of the firm’s routine 
examination. For this work two X-ray sets 
have been installed in the special laboratory 
adjoining the loading bay at one end of the 
building. One set to be seen in Fig. 1 is of the 
220-kW industrial type and the other is a 
70-kW medical type unit. For the non- 
destructive testing of parts too small for general 
examination by X-rays a small crack detection 
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laboratory was begun less than two years ago, 
and, despite the difficulties and delays in getting 
some of the apparatus, a substantial benefit in 
increased output and improved quality pro- 
duction has been obtained, whilst the research 
side of the work is already showing results. 
There is still much research to be done in the 
technique of steel casting, and there is no 
doubt that such laboratories as the one 
described will prove of considerable value to the 
national output and prestige. 








THE LNSsTITUTE OF WELDING : WOLVERHAMPTON 
Brancy.—In — to a petition made by 
members in the Wolverhampton area, the Council 
of the Institute of Welding has agreed to divide the 
Midlands branch into two branches, to be known 
as the Birmingham Branch and the Wolverhampton 
Branch. The Wolverhampton Branch serves as 
the centre for the whole of Shropshire, the greater 
part of Staffordshire, and a little of Worcestershire, 
and 190 members residing in this area are now 
attached to the branch. The President of the 
Wolverhampton Branch is Mr. A. Dyson, the 
managing director of Horseley Bridge and Thomas 
Piggott, Ltd. The Chairman of the Branch is 
Mr. Howard Thompson, the managing director of 
Thompson Bros. (Bilston), Ltd. The new branch 
will hold an inaugural dinner on September 26th. 
For the coming session the Committee has planned 
a full programme of lecture meetings, which will be 
held at the Victoria Hotel, Wolverhampton. 
Particulars may be obtained from the Secretary, 
Mr. E. Flintham, 113, Windsor Avenue, Wolver- 
hampton. 
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A Copper Stay Lathe 


HE large number of copper stays required for | It gives an instantaneous speed change from fast 
locomotive fire-boxes has prompted Alfred | forturning and cutting off to slow for threading. 
Herbert, Ltd., to design and build a special] Speed changes are controlled by a drum type 
machine for their high-speed production. This| switch operated by the capstan slide. Stock bar 











COPPER STAY LATHE 


machine can produce a range of stays from jin. 
to lin. diameter from 4in. to 8}in. long, and, as 
is known, the threads at each end have to be in 
pitch and are relieved in the centre. It will be 
seen from the illustration of the machine that 
the bed, capstan slide, and, with few modifica- 
tions, the headstock of this special lathe are the 
same as the standard Herbert No. 4 capstan 
lathe. In order to provide clearance over the 
capstan slide for the large die head used, the 





is gripped in one of the firm’s 2in. capacity air- 
operated dead-length bar chucks, which is 
opened and closed by the movement of a small 
lever-operated valve. When air is not available, 
a hand-operated chuck may be fitted. On the 
chuck being opened the bar is automatically 
fed forward to an adjustable stop in the capstan 
slide by a weight-operated pusher rod. 

In operation the bar is fed out to the stop, 
and the withdrawal of the capstan brings into 








ROLLER 





STEADY TOOL 


headstock is raised jin. and the feeds are| position the cam-operated roller steady tool 
arranged for 30, 60, 90, and 120 cuts per inch. 


illustrated. As this tool traverses the length of 


The drive is provided by a self-contained two- | the stay the cutting tool is automatically fed in, 


speed motor mounted at the rear of the machine. | to reduce the diameter of the stay in the centre 


and withdrawn by means of the two adjustable 
stops which can be seen on the horizontal bar 
immediately above the chuck. This bar is 
graduated to facilitate setting the stops for 
various lengths of stays. The feed is tripped by 
means of an adjustable stop on the hexagon 
stop bar in front of the capstan slide. The 
capstan, on being withdrawn, brings into 
position a Herbert Ijin. “ Tangel ” or “‘ Land- 
matic” die head. Prior to the diehead being 
brought into operation, one of the arms on a 
rotating disc attached to the rear of the hexagon 
stop bar engages with and operates the drum 
switch to slow down the speed of the motor and 
consequently of the work spindle. 

A nut carried on a bracket attached to the 
capstan slide is then engaged with the leader 
on the front of the lathe by means of a small 
spring-loaded hand lever which is held in 
engagement by the operator. This nut feeds the 
diehead along the stay, controlling the pitch 
and carrying the dies over the recessed portion. 
Upon completion of screwing the leader nut 
runs into-a gap on the leader, on movement of 
the capstan slide being arrested by a stop on 
the hexagon stop bar, the diehead opens in the 
usual manner. The leader nut is thrown out of 
engagement when the lever is released by the 
operator. 

The capstan slide is withdrawn and when it is 
fed forward again to bring the adjustable stop 





DRUM SWITCH 


into position the speed of the motor has been 
automatically increased by the drum switch. 

The stay is chamfered and cut off by two tools 
carried on a lever-operated cross slide, a work 
catcher combined with the stop preventing it 
falling into the swarf tray. We are informed 
that copper stays lin. diameter, eleven threads 
per inch, and 5}in. long, may be produced in 
thirty seconds each on this machine. 

The ‘“ Tangel” diehead may be fitted with 
an attachment on the closing ring, which 
strikes a plate fitted to the top of the capstan 
slide when the capstan is rotated, to close 
the diehead automatically and save time. 

Turnings are removed from the rear of the 
machine by lowering the splash guard to form 
a convenient chute for the swarf to be trans- 
transferred from the tray to the collecting 
truck. Spindle speeds it will have been noticed 
are automatically changed prior to the various 
tools being presented in turn to the work, so 
that manipulation of feed or speed levers during 
machining is unnecessary. 








BatrersEA Power Station.—The Minister of 
Fuel and Power was recently questioned in the 
House of Commons as to the present position of the 
London Power Company’s application to the Elec- 
tricity Commissioners for consent to the further 
extension of Battersea power station by the installa- 
tion of 65,000 kW of generating plant and associated 
boiler plant. In his reply, Mr. Shinwell stated that 
the Ministers of Works and Town and Country 
Planning concurred with him that there was no 
objection to the proposed extension, subject to the 
observance of the same conditions in regard to gas 
washing as were imposed in connection with pre- 
vious extensions. He had therefore informed the 








Electricity Commissioners accordingly. 
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INDIVIDUALS AND ORGANISATIONS 


It is. unquestionably true that ideas that 
have brought about great changes in man’s 
manner of life have originated with indi- 
viduals. In politics and civilisation generally 
it has been the writers, dramatists, poets, and 
orators that have initiated great changes. 
The ideals of Karl Marx brought the Union of 
Soviet Socialist Republics into being. 
Rousseau and Voltaire were the fore- 
runners of the French Republic; and 
we connect a whole constellation of great 
names with the times and changes of 
the Renaissance. Industrially, our age 
was ushered in by Newcomen, Watt, 
Trevithick, and many other gifted engineers, 
whose ideas, if not developed by themselves, 
were followed up by others. Indeed, a 


priori, since an idea springs from a human 


| posed shall submit to a discipline. 


con. | PtOVe to the human race, had little relevance 
to the existing needs of the organisation ; 


an individual, not of a group, though a loosely 
organised group may be the best means of 
improving upon a basic idea once it has been 
originated by an individual. 

Yet though coming events may be pre- 
saged by the growth of an idea, the seed 
thus sown cannot germinate until the disciples 
of its originator become so organised as to 
have the power necessary to produce a 
change. Had it not been for his fortunate 
contact with Boulton, the organiser and 
business man, Watt could never, despite the 
greatness of his idea, have ushered in the age 
of steam power. Had not Parsons had 
organising ability as well as inventive genius 
—not a very usual combination—the turbine 
could never have been so rapidly developed. 
But though for the progress of science and 
technology both the gifted individual and the 
organisation with power to put ideas into 
effect are essential, the individualist does not 
necessarily mix at all well with the organisa- 
tion. The latter, with its routine and its 
necessarily rather rigid machinery for the 
co-operation of differing personalities, 
demands that the units of which it is com- 
It must 
endeavour to standardise, because that action 
facilitates co-operation and removes causes 
of dispute. It imposes controls and lays down 
the limits of individual power and responsi- 
bility in the interests of co-ordination. Any 
challenge to it, any acceptance of responsi- 
bility beyond that laid down, any divergence 
of interest into unlooked-for channels seems 
disruptive and harmful. The individualist 
submits reluctantly, if at all to such con- 
trol. Just as the great legislator or leader 
is usually too individual to be a good 
“Party” man, fine engineers are often 
in| Gifficult to work with. Watt must have 
given Boulton many a headache by con- 
centrating his interest upon subjects that, 
however valuable they might eventually 


and Boulton at times must have seemed to 
Watt an aggravating partner in his insistence 
that work should be continued upon a certain 
line—the steam wheel, for instance—in 
which he himself was losing interest. Parsons 
was fortunate in that he was both inventor 
and organiser. But it is to be noted that it 
was he that ruled, remaining himself free 
from the discipline he imposed on others. 
It is a further fact, deplorable to the creative 
mind, that organisations often alter the ideal 
perfection of original ideas in the course of 
making them practical. Rousseau would no 
more fully approve of republican France than 
Marx of present day Soviet Russia, The appli- 
cation of inventions is often greatly influenced 
by the existing equipment of a works, the 
state of the market, economic circumstances, 
and many other human factors which the 
manufacturing organisation must take into 
account, however petty they may seem to 
the inventor. These factors aggravate the 
discontent of the inventor with the organisa- 
tion. 

Our industrial revolution began with a 
multiplicity of small firms that gave great 
freedom for the origination and development 
of new ideas. To the consequent outpouring 
of invention we owe our present mechanised 
civilisation. But though the community 
benefited greatly, the degree of competition 


for instance, as the creation of slums, the 
pollution of rivers, and the impoverish. 
ment of soils, which were disadvanta- 
geous to the people. As a corrective the 
Government repeatedly interposed by law. 
making to impose the beginnings of that 
discipline that is so typical of organisa. 
tion. In the present century, partly as 
a result of the waging of two wars that 
made heavy demands on industry, the 
Government has interfered more directly 
by insisting upon the rationalisation of 
whole industries or, as in the case of the 
L.P.T.B., has itself imposed it. Our new 
Labour Government intends, it appears, to 
go still further, to nationalise the Bank of 
England and the coal mines and, later, elec- 
tricity supply, transport, and the steel 
industry. This change towards a more 
defined nation-wide organisation has un- 
doubtedly the good of the community at 
heart. It is intended to make our industries 
more capable of meeting competition abroad 
and to protect the people against the worse 
effects of competition at home. But in its 
passion for orderliness the Government must 
not overlook that somehow organisation must 
find a way to co-operate with the individual. 
For without his presence, disruptive, unruly, 
and disturbing though he seems at times, an 
organisation, however powerful, must perish, 
either stifled by its own red tape or overborne 
by its more vigorous and more elastically 
organised competitors. 


Science and the Com onplace 


It is recorded that Henslow, the famous 
botanist, said that his object was to convert 
the art of husbandry into the science of agri- 
culture. Art in a dictionary sense is barely 
distinguishable from craft; it stands for 
skill or dexterity acquired by experience or 
observation. Farmers had in the eons that 
began in the Garden of Eden learnt how to 
plough, sow, and reap, and experience had 
taught them something about the value of 
manures and the rotation of crops. But their 
actions were guided by tradition without 
reason or by “ old wives’ ” dicta concerning 
the sowing under certain phases of the moon, 
or old saws about the weather. In a sense 
one can say justly that there was science in 
these things, because they were assumed to 
be based on observation and experience, 
which is the beginning of science. Brearly, 
in his entertaining little book on the old 
steelmakers, tells us how the men he worked 
with in his youth could tell the nature of 
steel from its fracture and how their con- 
clusions were confirmed by analysis. Can 
one say positively that it is not science if one 
relies on unreasoning human observation, and 
that it is science if one depends upon instru- 
mental observation in a laboratory ? 

The fact is that it is very difficult indeed to 
define applied science, for what may be the 
science of to-day becomes the commonplace 
to-morrow. It goes into the common stock 
of knowledge and the user never thinks of 
himself as a scientist. Eggs were boiled to 
perfection before any one knew that albumen 
coagulates at a certain temperature in a 
certain time. Applied science gave man the 
sand-glass to boil his eggs by, and later appli- 
cations have provided him with a device for 
stopping the process after a prescribed 
interval of time. Is the boiling of eggs, there- 








mind, it must necessarily be the creation of 


that developed led to certain changes, such, 


fore, a more scientific business than it was ? 
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Taken by and large, the purpose of applied 
science is, in the main, to reverse the process 
at which Henslow aimed. It seeks to make 
science an art. An engineer has only to say, 
to take an example, what load he wants a 
bearing to stand and at what speed he wants 
it to run and the manufacturer will give him 
the right alloy. He need not trouble his head 
about the metallurgy of the material. The 
metallurgist in his turn, has gained by experi- 
ence knowledge of the composition of alloys 
and can turn out by the ton just the quality 
desired without ever thinking of the science 
expended in the first place to acquire the 
knowledge. Science is always tending to 
turn into the commonplace, and, if it 
were not being continually stirred up by 
inquisitive people, would become just 
as traditional as the practices of the old 
farmers or the old steelmakers. It has been 
said with some truth that machines begin as 
models, rise to full scale, and return as 
models that the amateur and schoolboy can 
make. The model aeroplane, now grown so 
important that it is to have its own aero- 
drome and own tunnel is a case in point. 
What this means is that the science of aero- 
dynamics has become the playmate of the 
amateur. He does not have to trouble his 
head about the background of the simple 
formule he uses or reason why certain wing 
forms are stable and others are not. Science 
has solved the problems and he uses the 
results. 

In workshop technology we see this char- 
acteristic of applied science very clearly. At 
one time the mechanic had to think about 
what he was doing and use craft in the doing 
of it. Now most of the thinking is done in 
the laboratory and the drawing-office and 
most of the craft by the machine itself and the 
tool setter. An American engineer has said 
recently that everything that can be done by 
machines should be done by them, and that 
the demand for skill should be constantly 
diminished. Workshop science brings that 
goal nearer. Does it make for more con- 
tented workers ? No doubt the workmen of 
the past took a joy in the exercise of their 
skill; no doubt the workmen of the present 
in whom skill is required enjoy it. But what 
of the others ? Is part of industrial discon- 
tent, part of the demand for shorter hours, 
caused by the lack of interest in work which 
calls for little skill and less thought ? There 
is more enterprise in boiling eggs by guess 
over a Primus stove in a two-tonner than in 
cooking them by the hundred in an electric 
automatic boiler in the boiled egg depart- 
ment of the Grand Babylon Hotel. 








Obituary 
ARTHUR ELLIS 


ELECTRICAL engineers, particularly in 
Wales, will learn with regret of the death, at 
the age of seventy-two, of Mr. Arthur Ellis, 
consulting engineer, of Cardiff, which took 
place at his home, “ Highways,” The 
Avenue, Llandaff, Glamorganshire, on Satur- 
day, September Ist. Mr. Ellis was the third 
son of the late Sir Joseph Baxter Ellis, of 
Newcastle-on-Tyne, who was the first Lord 
Mayor of that city. He served his apprentice- 
ship as a premium pupil with the late Sir 
Charles Parsons and towards the completion 
of his time at the Heaton Works he was 





engaged upon the erection of the steam 
turbine driven generating plant built for the 
Cambridge Electric Lighting Company. 
Eventually he became the engineer and 
manager of that company. From 1893 until 
1896, he was Borough Electrical Engineer at 
Southport, and for the next four years he was 
Borough Electrical Engineer and Tramways 
Manager at Bolton, Lancashire. On leaving 
Bolton he was appointed engineer to the 
Provincial Tramways Company, Ltd., and 
the Cardiff and Penarth Harbour Tramways 
Company, which started service about 1902 
with a limited number of cars. He became 
City Electrical Engineer of Cardiff in 1900, 
and Tramways Manager, and he held these 
two important positions with distinction 
until he retired in 1920 to establish a private 
consulting engineering practice under the 
style of Arthur Ellis and Partners, at.44, Park 
Place, Cardiff. During the last war Mr. Ellis 
volunteered for munitions work, and with 
others founded what was possibly one of the 
few voluntary munitions organisations in 
the country at that time. He was a member 
of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the 
Institution of Electrical Engineers, and the 
Association of Consulting Engineers. He 
took a keen interest in the civic life of Cardiff, 
and he was well known in South Wales. His 
death will be widely regretted. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


GENERAL FEDERATION 


Sir,—There is a certain amount of analogy 
between the letter written by Mr. J. H. W. 
Turner on “A World Society of Engineers ” 
and the letter written by me, both of which 
appeared in your last issue. 

It does puzzle me, however, that Mr. Turner 
should write as though he had never heard of 
the current efforts to establish a Federation of 
Engineers in this country, about which I have 
written many letters to THE ENGINEER. 

As I said in my previous letter, efforts have 
been going on for about two years and the next 
meeting is to be in October. 

Nobody could be more appropriate than the 
Federation to achieve Mr. Turner’s use of 
“key ’’ men, as managers of controlled tech- 
nical departments. 

Mr. Turner is too limited in his outlook. Not 
only would “key” men be required in engi- 
neering, but in many other professions and 
trades. Take one illustration only. The 
present political policy includes land nationalisa- 
tion. For that a great variety of “‘ key ” men 
would be required, such as architects, surveyors, 
engineers, builders, and craftsmen. 

I agree fully with Mr. Turner about the one- 
sidedness of the education of technicians and 
professional men generally. They seem so 
absorbed in their occupations that general 
vision is a rare accomplishment. I recall a 
definition of an educated manas “one who 
knows everything about something and some- 
thing about everything”. All professional 
organisations seem to have the insularity of the 
British Isles in their blood. 

Not only is the Federation I have referred to 
still in the initial stage, but an International 
Federation of Engineers, the idea of which 
followed later than the former, is much further 
advanced. It was initiated in London, but is 
fixing Paris for its headquarters. 

Lord Passfield (formerly Mr. Sidney Webb), in 
his book on ‘“‘ The Socialist Commonwealth of 
Great Britain,” remarks: ‘‘ The professions 











have nothing analogous to the trade union 
movement, not even an annual congress. They 
have no sense of solidarity and therefore no 
combined movement to achieve anything,” 
scathing words. 

They are running great risk of having their 
emoluments cut down, whilst labour, powerfully 
organised, is ever increasing its demands. Self- 
interest therefore suggests organisation. The 
supreme need is not, however, self-interest, but 
the economic co-ordination of all work, whether 
of mind or body, in the interest of the people 
generally. 

As a contrast to professional lethargy, I see 
that there is to be discussed at the approaching 
Trades Union Congress a resolution that exist- 
ing world federations should become world 
departments of one supreme federation of 
labour. A. W. CRAMPTON. 

London, N.W.6, 

September Ist. 





THE TRAINING OF ENGINEERS 


Sm,— Your correspondent, Mr. T. H. White- 
house, puts forward an excellent scheme for 
training engineers. 

Most universities and technical colleges, how- 
ever, realise that the theoretical knowledge 
imparted during the courses of lectures on engi- 
neering subjects must be augmented by prac- 
tical experience. This point can be illustrated 
by the following paragraph, which is a quotation 
from a booklet issued as a guide to students 
entering the Faculty of Engineering in Glasgow 
University. 

“* The work (of the classes) is not intended to 
supersede the usual requirements of pupilage or 
apprenticeship, but to enable the student to gain 
a broad knowledge of the principles underlying 
his profession such as he cannot acquire by 
working in the office, in the field, in the work- 
shop, in the factory, or in the mines. The 
classes may be attended either before or after 
pupilage or apprenticeship, or concurrently 
therewith. The students are expected to spend 
the summer six months in works or offices and 
thus get their scientific and practical training on 
the ‘ sandwich ’ system.” 

Professor Rankine had this system in mind 
when he pointed out the importance of practical 
experience to complete the training of the degree 
man. His original comments were made in 
1855 and should be appreciated by everyone 
after the passage of so many years. 

When a degree man has this practical experi- 
ence, he is the type of engineer most valuable to 
employers, as he can bring his scientific training 
to bear on unusual technical problems as they 
occur, and also carry on the usual routine work 
required of him. 

Wit1t1amM Ross. 

Clydebank, August 27th. 





TURBINE ENGINES FOR AIRCRAFT 


Srr,—In your issue of August 17th I have 
noticed an editorial article headed ‘‘ Turbine 
Engines for Aircraft.” In it you stress the high 
percentage of power which is circulated within 
the unit, for a relatively small useful output of 
power. From this you lead up to the desirability 
of providing equipment for testing turbines and 
compressors separately. This need was natur- 
ally felt in the early stages of development of 
the Whittle unit, and in 1942 definite steps were 
taken to provide testing facilities. Power Jets, 
Ltd., were commissioned by the M.A.P. to 
design a relatively simple and inexpensive 
apparatus, which was erected in a power station 
in collaboration with the Northampton Electric 
Light and Power Company. It consists of a 
speed-increasing gear-box, replacing the alter- 
nator of a turbo-alternator and transmits 
6000 B.H.P. at a maximum speed of 11,000 
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r,p.m. This rig has been used by four of the 
firms engaged on gas turbine research, and 
although rather crude, it has been a means of 
obtaining some much-needed data. 

When a second and more refined rig was being 
considered for installation in the Power Jets 
works, alternative means of driving were 
investigated. A maximum power of 6000 H.P. 
was required to speeds up to 18,000 r.p.m. 

Electric drive would have involved the use of 
speed-increasing gears rather outside the range 
of known experience. In addition, the load 
would be far too irregular to be attractive to a 
power undertaking. 

From a political point of view, the possibility 
of using @ gas turbine could not be ignored, 
although at this stage in its progress the employ- 
ment of this prime mover for providing power 
for a test rig would have been rather like a 
person standing in a bucket and trying to lift 
himself by pulling on the handle. 

The final decision was to use a special steam 
turbine capable of running up to the required 
speed, without the intervention of gears, and 
such a turbine, owing to its small dimensions, 
need not be unduly expensive. The turbine is 
supplied with steam from a La Mont boiler 
burning creosote pitch, and is therefore inde- 
pendent of imported fuel. 

The load factor on a plant of this kind is 
obviously not high, there is therefore little need 
for fuel economy obtained at the expense of 
complication. The aim in this plant has been 
to obtain the power and speeds required with 
reliability, simplicity, ease of control, and low 
first cost. It was put into effective operation 
on March 9th, 1944, and has continued in 
service since that date. The English Electric 
Company supplied the turbine and the makers 
of the boiler were John Thompson, Ltd. 

R. C. McLeop. 

Power Jets (R. and D.), Ltd., 

Whetstone, near Leicester, 

August 28th. 


G.W.R. LOCOMOTIVE PERFORMANCE 


Str,—Mr. Nock has given us an interesting 
account of the working of G.W.R. “ Castle ” 
class engines, and is to be commended for the 
trouble taken in providing so much detail 
information presented in such a pleasing 
manner. Regarding estimates of powers 
developed, Mr. Nock does not, however, seem to 
be on safe ground. As a case in point, the 
statement is made that 900 D.B.H.P. was 
developed at 52 m.p.h. and that at the same 
time the water used was 25 gallons per mile 
(see pages 144 and 145). Accepting these figures 
means that the water rate per D.B.H.P.-hour 
would be 

250 x 52 
900 


It will be agreed that this reflects economical 
working if, in fact, the figures given are correct. 
For 900 D.B.H.P. I should have expected the 
water consumption to be 40 to 45 gallons per 
mile, while for 25 gallons per mile the H.P. 
would, I should think, be 500 to 600. An 
explanation appears to be necessary. The 
speed curves given are interesting. I am 
wondering how they were obtained. Speed 
recorders are not usually fitted. 

E. C. PouLtnry. 


= 14-4 Ib. 





London, August 25th. 








SutpHitE Lyr.—The Ministry of Supply 
announces that, subject to disposal of existing 
stocks of sulphite lye by the Sundry Materials 
Branch of the Ministry of Supply, further require- 
ments of this commodity which United Kingdom 
producers are unable to meet may be imported by 
private traders, who must first procure an import 


N our issues of August 27th, 1943, and July 

6th, 1945, reference was made to the supply 
of the 500 B.H.P. Paxman-Ricardo engines for 
the propulsion of tank-landing craft. As men- 
tioned in the latter article, in order to assist the 
output and for security reasons, the Admiralty 
and the Ministry of Supply decided that it was 
necessary to have a duplicate factory to 
the Britannia Works at Colchester. 

One of the conditions was that the output of 
the regular oil engine builders must not be 
interfered with, and since at that time labour 
was the chief bottleneck, it was necessary to 
make a search right outside the oil engine 
industry. Fortunately, contact was finally 
established with the motor-car building com- 
pany, Renault Ltd., of Acton, London, at 
whose works 15,000 square feet were allocated 
to this job, and the Renault Company received 
a direct contract from the Ministry of Supply to 
erect, test, and prepare for dispatch to Admiralty 
instructions five engines per week from parts 
and assemblies supplied as free issue by the 


Ministry of Supply department concerned, 
namely, R.E. 9a. We recently had the oppor- 
tunity of visiting this plant and seeing the work 
in progress. 

The space was taken over on August Ist, 
1942, and work was immediately put in hand for 
changing over the equipment from making 
12 H.P. motor-car engines to that required for 
the building of 500 B.H.P. oil engines. It 
included building the test bed with its founda- 
tions and supplying and erecting water brakes, 
a water cooling tower, fuel oil storage tanks, 
lubricating oil arrangements, and filtering plant, 
and further the erecting shop assembly line 
itself. In this work Renault embodied its 
extensive knowledge of building motor-car 
engines, with the result that finally there was 
established the first specially designed mass 
production works in this country for turning 
out large-size oil engines. 

So expeditiously was this preparation work 
carried out that erection of engines was begun 
in December, four months later,‘and by April 
23rd, 1943, engines began to flow regularly out 
of the factory at two per week and reached, the 
designed output of five per week by the middle of 
July. But even before erection of engines had 
begun the Ministry increased its requirements 





licence from the Board of Trade. 


to ten engines per week. Fortunately, in allo- 


Oil Engines for Landing Craft 





cating space to the test bed, this increase had 
been anticipated, and the necessary extra equip- 
ment wasarranged. The output oftenenginesper 
week was reached by the beginning of November. 

The tank-landing craft programme, however, 
developed so rapidly that before the ten per 
week had been reached the Ministry called on 
Renault to increase its output to twenty 
engines per week. 

By this time the supply and storage of com- 
ponent parts had become a real problem, and 
although the Britannia Works at Colchester 
had also to be supplied and a huge spare gear 
programme to be met, yet the arrangement 
made by the R.E. 9a. department of the Ministry 
stood the strain, and the component parts all 
flowed in at a rate to meet the programme. 
In order to deliver twenty engines per week at 
the Renault factory it was necessary to establish 
a night shift in the test house. That this was 
possible, and was actually done, proved to be 
of the utmost national value for, as mentioned 











in our issue of July 6th, 1945, the test shop at the 





FIG. 5—TRANSPORTER FOR COMPLETE ENGINES 


Britannia Works, Colchester, which was engaged 
in the assembly of other parts supplied by the 
Ministry, was completely destroyed by an 
incendiary bomb attack, just at the time when 
it was most essential to maintain output of 
finished engines. The Renault Company’s 
arrangements for twenty engines per week were 
just completed in time and the test shop, 
working twenty-four hours per day, was instru- 
mental in preventing any fall in the total output 
of finished engines. 

In fact, later on, so as to meet a new all-out 
effort for maximum output, an output of twenty- 
two engines per week was attained for several 
weeks. This is a truly remarkable output for 
15,000 square feet of factory space and shows 
what is possible when motor-car methods are 


‘applied to building oil engines. 


Some novel machines which we saw in use in 
the factory, which greatly facilitated the 
assembly process, included a special lapping 
machine for bedding the cylinder blocks on to 
the crankcase top. The machine is operated by 
an air cylinder with an automatic trip for the 
return stroke. The connection from the 
cylinder block to the piston was made slightly 
off centre in order to provide the necessary 
cross movement at each end of the stroke which 
is usually employed in horizontal lapping. 
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Another interesting process was that of mech- 
anically polishing the pins and journals of each 
crankshaft prior to assembly. This operation 
was considered to be essential with the use of 
copper-lead alloy bearing shells on a_ soft 
crankshaft. It was done by slowly revolving the 
crankshaft by a geared motor, and threading on 
to the part to be polished an endless band of 
dead smooth emery cloth, made up to form a 
belt about lin wide. The belt was driven by a 
pulley mounted on the spindle of a hand tool, 
formerly utilised for motor-car polishing. The 
crankpins were polished in this manner, the 
shaft being slowly turned by hand. 

The general lay-out of the erecting shop is 
shown in the view, Fig. 1 on page 188, 
looking down the double set of rails carry- 
ing the turnover frames to which the crankcases 
are bolted to facilitate the work of assembly. 
The components are prepared at the left-hand 
side and progress across the shop, joining the 
rails at the appropriate spot. At the end of the 
rails and across the top of the shop is a set of 
special turnover frames—see Fig. 2—for the 
erection of the main assembly parts. From 
these stands the engines are lifted on to tubular 
feet for the final erection of all small details— 
see Fig. 3. 

It should be pointed out that the space avail- 
able was not exactly ideal for building 
500 B.H.P. engines, because it had been 
specially designed for building motor-car 
engines. Amongst the difficulties to be over- 
come were lack of headroom, necessitating 
specially designed lifting gear, and the fact that 
the space available was in two parts of the 
factory, several hundred yards apart. Lack 
of headroom prevented the use of the usual 
overhead cranes, and the manner in which the 
difficulties were overcome may be gathered from 
Figs, 1, 2, and 3, on page 188. In order to move 
the finished engines about the erecting and 
testing shops and to transport them between the 
two shops, Renault designed a special trans- 
porter, which was used in conjunction with a 
Ransome moving table electric truck. The 
transporter is shown in Fig. 5. It has two rear 
wheels and a ball socket rest on the moving 
table. At the front of the transporter are two 
telescopic legs, which can be pinned in their 
up position when the ball rest on the truck takes 
the load, or in their extended lower position 
when the moving table of the truck releases the 
load. 

The test shop with special lifting gear is 
shown in Fig. 4. There are five beds, each 
fitted with a DPY5 Heenan and Froude water 


‘mitters and in the crisis of September, 1938, 


on swivels so that it can be rapidly detached 
from the engine and swung away, leaving a clear 
space for the removal of the lifting gear. 

Fig. 6 is another view of the test shop showing 
the equipment used for levelling up the 
maximum pressure in the two banks of cylinders. 
This is the first operation on the test bed. It 
will be recalled that on the Paxman-Ricardo 
“Vv” type engine there are two fuel injection 
pumps, one supplying each bank of cylinders. 
These pumps are very accurately set on the 
maker’s test bench, but when they are assembled 
on the engine it is very necessary so to couple 
them together that the two banks of cylinders 
develop equal power. This balance is attained on 
the engine test bed by levelling up the maximum 
pressure in the engine cylinders. The test equip- 
ment used for this operation is illustrated to the 
lefthand of Fig.6. Itconsists of asmall valve box, 
which is screwed into the end cylinder of each 
cylinder bank and is coupled to a three-way 
cock. In each valve box there is a small disc 
valve, which is open to the main cylinder 
pressure on one side and is connected through 
a needle valve with an air bottle on the other 
side, which is charged to 1000 lb. per square 
inch pressure. The pressure on the top of the 


disc valve can be made equal to the pressure in 
the engine cylinder by adjusting the noedle 
valve in the air supply circuit. There is an 
electrical connection between the outer casi 
of the pressure gauge beside the air cylinder and 
the dial needle, so that when the pressure on 
both sides of the disc valve is balanced the disc 
valve touches one of the valve seats and a spark 
is seen to between the dial needle and the 
outer casing of the gauge, indicating the 
maximums pressure in the engine cylinder under 
equalised conditions. The cylinder opposite 
that tested, on the other bank, is then checked 
to see if the maximum pressure is the same, 
If it is, the two fuel pumps serving the two 
benks of cylinders have been correct] 
synchronised, This test is made at both light 
and full load. After testing the engines are 
dismantled for inspection and again run, after 
which they are prepared for dispatch. 

The plant we have described and illustrated 
was designed and executed by Mr. Noel Martin 
and his assistant, Mr. M. Supertino, of Renault 
Ltd., under the personal supervision of Mr. 
P. N. Everett, Director of R,E. 9a, the depart- 
ment of the Ministry of Supply responsible for 
the building of these engines. 











Tue Story or VaLvE DEVELOPMENT 


HE first Radar sets were designed round 
valves which were ly in existence ; 
valves designed for continuous-wave working 
and not necessarily the best that could be made 
for use in radiolocation, which requires the 
transmission of a very large power for a short 
time. Therefore in 1938 it was decided to 
increase the strength of the group at H.M. 
Signal School, which had been working under 
Mr. H, G. Hughes on the development of valves 
since the last war, and also to use the great skill 
and knowledge of the research laboratory of the 
G.E.C. in helping to solve the new problems. 
One of the types of valves commonly used 
as the transmitter in the first chain stations 
was the silica valve, designed by the Signal 
School for use in naval communication trans- 


there were not enough silica valves being pro- 





dynamometer. All the service piping is mounted 





FIG. 6—-TESTING MAXIMUM 


duced to keep the stations working day and 
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night. The small group at Signal School 
therefore stopped their research for the time 
being and made sufficient valves to keep the 
watch going. 

The next step was to provide the chain 
stations with a transmitter of as high a power 
as possible so that, in conjunction with the 
higher towers which were then, being planned, 
a great increase of range could be obtained and 
so make the early warning system doubly 
effective. This increase of power was obtained 
by using the continuously evacuated demount- 
able valves designed by the Metropolitan- 
Vickers Company. These valves were intro- 
duced into the chain stations in 1939, but the 
first type of valve specifically designed as a 
pulse transmitter was the metal-glass valve of 
the G.E.C. This valve used a copper anode, 
which was also part of the envelope, and copper- 
glass seals. It was much smaller than the 
previous valves and could be used at shorter 
wavelengths, so making possible the design of 
the A.I. set for night fighters where small size 
was essential. A number of modifications of 
thistype suitable for different purposes followed, 
culminating in the valves suitable for use on 
decimetric wavelengths; these valves were 
used in the ship sets, where it was essential to 
use the shortest wavelengths possible in order 
to keep the aerial size small. The great achieve- 
ment of this development was not only that 
valves had been designed to meet the require- 
ments, but that the very new techniques 
employed had been worked out in such a way 
that they could be made in large-scale pro- 
duction, and these valves were soon required in 
very large numbers. 

The new valves were triodes or multi-elec- 
trode valves, based on well-established prin- 
ciples, and it was becoming apparent that a few 
decimetres was about the shortest wavelengths 
to which this sort of valve could be pushed. 
But the operational need for shorter wavelengths 
was very great. In the first place, the maximum 
range of the A.I. set was ne greater than the 
height of flight of the aircraft, and this very 
severe limitation could only be overcome by 
producing a really narrow beam with an aerial 
sufficiently small to go in the aircraft. Secondly, 
the detection of small ships such as submarines 
and E-boats at good ranges depends on the use 
of as large a ratio of height of aerial to wave- 
lengths as possible, and when the aerial is on a 
ship this means as short a wavelength as 
possible. Thirdly, all the problems of accurate 
measurement of direction and height for gunnery 
and other purposes become capable of fairly 
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few centimetres can be used. These tremendous 
advantages had not been pursued partly because 
of the great pressure of work on the other 
applications, but also because there were no 
yalves available which could possibly generate 
sufficient power to be of any use. The few 
watts already continuously generated at 
between 1 and 2 decimetres wavelength for 
cross-Channel telephony were quite useless, and 
other means of generation and detection had to 
pe developed if any worthwhile results were to 
pe achieved with “ centimetre ” technique. 

Radiolocation had grown, in the most 
stringent secrecy, in the hands of a team of 
workers whose numbers were severely restricted 
by the need for preserving that secrecy. By 
Easter, 1939, the political situation had dete- 
riorated so much and the problems of radio- 
location were becoming so pressing that it was 
decided to bring in a considerable number of 
university physicists. It was hoped by thismeans 
tobe able to push forward faster with the develop- 
ments already in hand and also to be able to 
devote some effort to further possibilities, such 
as the use of centimetre waves. These‘physicists 
were in the main those who had recently been 
or still were closely associated with the 
Cavendish Laboratory, Cambridge, and the 
Clarendon Laboratory, Oxford. Dr. W. B. 
Lewis, of the Cavendish, had already joined the 
Telecommunications Research Establishment 
(T.R.E.) in 1938, and now there were invited to 
inspect and discuss the work Professor Oliphant, 
of Birmingham; Dr. J. H. E. Griffiths, of the 
Clarendon; Professor Cockcroft, Dr. J. A. 
Ratcliffe, and others associated with the 
Cavendish. 

In the autumn of 1939, it was decided to 
increase the effort available for work on valves, 
and a research team under Professor Oliphant at 
Birmingham and a team at the Clarendon 
started work on what appeared then to be the 
faraway goal of designing valves for centi- 
metric radiolocation. Later more of the research 
laboratories of the firms were brought in: 
Standard Telephones and Cables, Ltd., British 
Thomson-Houston, Ltd., and Electrical and 
Musical Instruments, Ltd., all joined in the 
work. This work has been co-ordinated and 
controlled by an Inter-Service Committee 
known as the Co-ordination of Valve Develop- 
ment Committee (C.V.D.), under the chairman- 
ship of D.S.R., Admiralty. 

The most revolutionary advance which 
resulted from this great accession of strength 
was the realisation of the hopes for centimetric 
working. Larnder had in 1938 undertaken 
actual observational experiments with centi- 
metric equipment, but the available trans- 
mitter power and receiver performance were 
inadequate and the already deferred hopes of 
1935 were further deferred. Now, Oliphant, 
with his colleagues Randall and Sayers, at 
Birmingham, set themselves the task of 
generating pulse powers of the order of tens of 
kilowatts at a wavelength of a few centimetres, 
and it was not long before Randall and Boot 
produced power of the order of a kilowatt from 
their magnetron. This was a splendid achieve- 
ment, and was the result of a brilliant 
adaptation of the old split-anode magnetron 
to use cavity resonators, which are so efficient 
and convenient at these wavelengths. The 
G.E.C. were then brought in to design the valve 
in a manner suitable for production, and the 
first sealed-off model was made by them in 
July, 1940. Later, a research team at the 
B.T.H. began work on the magnetron, and 
these three teams, in very close collaboration, 
and aided by the very valuable theoretical work 
done by university teams at Manchester under 
Professor Hartree and at Leeds under Professor 
Stoner, have overcome all the numerous diffi- 
culties which have arisen and have designed a 
large number of valves for different applica- 
tions, all derived from the original cavity 
magnetron. This magnetron is now used as 
the transmitter in all the centimetric radio- 
location equipment, and generates powers not 
of the order of kilowatts, but of hundreds of 
kilowatts. 

Thus in the summer of 1940 it appeared that 
& transmitter giving reasonable power output 
on a few centimetres wavelength could be made. 
But what of the receiver ? The main require- 


ments were for a low power, easily tunable 
oscillator, and a first detector or frequency 
changer so that a sensitive super-heterodyne 
could be built. These problems were being 
tackled by the Clarendon team under Dr. 
Griffiths, and the Signal School team under 
Mr. Sutton. A local oscillator using the 
velocity modulation principle and a single- 
cavity resonator was first put into a convenient 
and makeable form by Mr. Sutton and later 
improved by a research team at the E.M.I. 
Company. For the detector, it was soon found 
that the old crystal and cat’s-whisker gave the 
best results, but the problem was how to make 
it sufficiently robust and stable for use in 
Service equipment. This was solved by a com- 
bined effort on the part of Dr. Skinner and his 
team at T.R.E. and teams of the B.T.H. and 
G.E.C. research laboratories, and the crystal is 
now as robust and easily handled as any valve. 

These were the valves which, in the summer of 
1940, made it possible to do experiments at 
T.R.E. on the possibilities of centimetric radio- 
location. Sets were erected at Worth Matravers, 
near Swanage, where echoes were detected from 
sheets of tinplate, boys on bicycles, and men on 
foot by the still rudimentary, but rapidly 
improving, equipments. Then came responses 
from aircraft in flight and the new era of radio- 
location had opened. 

The first application of the centimetre tech- 
nique to see active service was a naval set. The 
models at T.R.E. had demonstrated the 
tremendous advantages to be gained by using 
this technique for the detection of small objects 
on the sea. An Admiralty party joined T.R.E. 
to study the technique and in a remarkably 
short time after this the first naval sets were 
being fitted to destroyers and escort vessels and 
were beginning to play that vital part in the 
anti-U-boat campaign which has continued 
throughout the war. 

Another application which could be worked 
on immediately was the application to anti- 
aircraft artillery. The new accuracies attained 
by this technique in measurement of bearing 
and angle of elevation, and the very consider- 
able reduction of the troubles due to unfavour- 
able siting conditions, were essential to any hope 
of really remunerative shooting against invisible 
aircraft, whether at night or in daytime cloud. 
From this there developed in Great Britain and 
in Canada two versions of an Army gun-laying 
set, while United States development produced 
a very valuable centimetric Radar which played 
a prominent réle in the defeat of the flying bomb. 

These applications could use separate mirrors 
for the transmitter and receiver, but for air- 
craft installations it was essential that only 
one mirror should be used. Methods had been 
worked out at T.R.E. for doing this at longer 
wavelengths, but the extension of these methods 
has not proved successful at centimetric wave- 
lengths, mainly owing to the ease with which 
crystals could be damaged by electrical 
impulses. It was not until June, 1941, that the 
Clarendon team, in close collaboration with 
T.R.E., showed the way that this problem could 
be solved, by the use of a gas-filled cavity 
resonator. This discovery led immediately to 
the development of the airborne sets. There 
were two main objectives: a centimetric A.I. 
set was required to overcome the serious diffi- 
culties in using the then existing sets at ranges 
greater than the flying height and to give more 
accurate guidance at all stages in the inter- 
ception. A centimetric A.S.V. set was required 
to continue the anti-U-boat war after the 
enemy had provided himself with listening 
equipment, as he was certain to do, to facilitate 
evasion of A.S.V search on the longer wave- 
lengths. 

The story of valve development would not be 
complete without some mention of “pre- 
production.” The experimental establish- 
ments were nearly always in the state of waiting 
for the valve in order to produce a new set 
which would serve some urgent operational 
purpose. Naturally enough, the Services 
pressed very hard, for the introduction of these 
sets at the earliest possible moment, and it was 
vitally necessary to find some way of bridging 
the inevitable gap between the experimental 
development and factory production of 





particular valves. The way found came to be 





known as pre-production and consisted of a 
form of elementary tooling in the laboratory, 
designed to permit of assembly by specially 
trained teams—mostly of unskilled women. The 
method was first successfully developed in the 
research laboratories of the G.E.C. and later 
adopted in one form or another by all the major 
valve firms. The valves made in this way 
formed a very notable contribution to the war 
effort and enabled a large number of most 
important sets to be used operationally long 
before normal production methods would have 
done. j 

One of the most striking features of the 
development of Radar has been the close and 
very willing collaboration of all concerned. 
Government research laboratories, university 
research teams, and industrial research labora- 
tories have pooled their knowledge and experi- 
ence and have shared the work in a way that 
could hardly have been bettered. Since 1940 
this same close collaboration has obtained 
between this country and the United States, 
and it is appropriate in this account to show 
how this collaboration started. 

In 1940, Sir Henry Tizard proposed that he 
should lead a mission to the United States to 
disclose, freely, completely, unconditionally, 
and without reservation all that was known, 
thought, and hoped for in the United Kingdom 
in the realm of radiolocation. The Prime 
Minister gave the proposal his full official and 
personal support and in August, 1940, the 
“Tizard Mission” left for North America. 
They carried with them, among a mass of tech- 
nical and operational information, a sample of 
the magnetron valve which had made centi- 
metric radiolocation possible. This sample 
magnetron is a treasured relic in the great U.S. 
“ Radar” laboratory, which has grown to its 
present stature by the same mobilisation of 
brilliant physicists as had taken place in Great 
Britain a little earlier under the compelling 
stimulus of a closer threat. There could have 
been no surer guarantee of spectacular progress 
on both sides of the Atlantic than this arrange- 
ment for the exchange of information. This 
guarantee was reinforced by that community 
of interest and understanding which links 
leading. physicists in a friendly fellowship at 
all times and by the intimate contact with 
operational needs which the British workers, 
from the first. moments of the radiolocation 
programme, had cultivated and enjoyed on a 
scale unparalleled in the history of science in 
warfare. 

From the beginning of this first pooling of 
knowledge and ideas, the interchange ofinforma- 
tion on radiolocation, or Radar between the 
United States and the British Commonwealth 
has been completely intimate and cordial, and 
the results of our combined resources have been 
well described as “‘ the heart of our war effort.” 








Process Time Control 
Instruments 


ACCURATE timing in a large number of indus- 
trial processes is of considerable importance, in 
many cases time having to be so closely con- 
trolled that it is not desirable, and in some 
cases not possible, to rely upon the human 
element. A number of timing and control 
instruments for this class of work are made by 
Venner Time Switches, Ltd., Kingston By-pass 
Road, New Malden, Surrey, and during a recent 
visit we were shown two of some interest. 

The first was a process timer, this being a 
switch designed for the control of electrically 
operated industrial processes where it is 
required, to make or break an electric circuit for 
a pre-set period. If required, it can be arranged 
to give visible or audible warning at the end 
of the set time. The switch is synchronous 
motor driven and is therefore only suited to 
A.C. circuits. It is normally supplied for time 
ranges of 5 to 60 seconds, calibrated in one- 
second stages; or 0 to 60 minutes, calibrated 
in one-minute stages; butalternativetimeranges 
in seconds, minutes, or hours can be supplied for 
particular requirements. 

The required duration is set by turning a knob 
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on the front of the instrument until the appro- 
priate time setting is lined up on a dial visible 
through the window by the side of the knob. 
As the circuit is closed, or opened, as the case 
may be, the synchronous motor coupled to the 
circuit starts and at the end of the set period 
opens or closes the circuit. At the conclusion 
of its working period the instrument has to be 
reset manually for the next cycle of operations. 
The synchronous motor is self-starting and, of 
course, requires no winding. 

The second instrument is a continuously 
running time delay relay, which combines the 
standard time delay relay, on the right half of 
the instrument illustrated, with a servo unit 
to be seen on the left. 

The function of the time delay relay is to 
close or open switch contacts after some pre- 
determined time from the moment of energising 
and maintain contact until de-energised. At 
the end of the cycle the switch reverts to its 
normal position and the timing mechanism is re- 
set for further operation. The mains circuit is 
opened and closed by the movement of the con- 

















time opens an auxiliary switch in the synchron- 
ous motor circuit and stops it. When the coil 
is de-energised the differential is unlocked to 
permit the timing dial to be reset, and the main 
and auxiliary switches revert to their normal 
position. 

The synchronous motor is self-starting and 
has a low current consumption. It has a rotor 
speed of 200 r.p.m., 50 cycles, and the amount of 
wear on working parts is negligible. The 
direction of rotation is governed by a simple 
ball and cam clutch, and the use of a bakelised 
linen clutch wheel ensures silent running. The 
pivots are of polished hardened steel and the 
rotor assembly spindle runs in grease cup 
lubricated bearings. 

The foregoing is a description of the time 
delay relay alone, which is set in operation 
normally as and when required, but for repe- 
titive or continuous controlled time periods the 
servo unit is combined with it. The standard 
delay relay decides the time interval at which 
switchings take place, the closing of its contacts 
starting the synchronous motor of the servo 





TIME DELAY RELAY INSTRUMENT 


tact on the contact arm marked A in the illus- 
tration, in respect to that on arm marked B. 
A roller mounted on a spring-loaded lever is 
held in contact with the side of the dial in which 
there is a gap. When the dial has been rotated 
by a synchronous motor over the set period the 
roller slips into the gap under the spring load 
and its lever pushes arm A towards B to com- 
plete the circuit. 

For the sequence of operations a synchronous 
motor drives a clock train, which rotates the 
timing dial, and an iron circuit comprising an 
energising coil, and pole piece,is employed. The 
closing of the armature on to the pole piece, 
when the coil is energised, also closes or opens 
the main switch contacts; the synchronous 
motor starts up at the same time, as it is con- 
nected to the same terminals as the energising 
coil. A differential drive between the clock 
train and timing dial facilitates resetting of the 
dial—when a brake lever is released upon de- 
energising—and serves also to pick up the drive 
when the coil is energised. 

At the end of the time period the closing or 
opening of the main switch contacts at the same 





unit, which momentarily opens a pair of con- 
tacts in the energising coil circuit of the relay. 
Opening these contacts allows the delay relay 
to reset prior to starting another timing period. 
Running of the servo motor is maintained by a 
second pair of contacts in it, which are in 
parallel with the delay relay contacts. 








Bonding Thermo-Setting 
Plastics 


THE lack of a cement which gives a strong 
permanent bond, without the necessity of using 
heat, has been one of the difficulties encountered 
in the fabrication of laminated or moulded 
products of the phenolic or urea types. A new 
technique, known as the “wet abrasion” 
process, has been developed by Bakelite Ltd., 
Brackley, Northants, to overcome this diffi- 
culty. In this process the surfaces to be joined 
are first abraded in the presence of a solution of 





special phenolic resin, by wire brush, scraper, oy 
abrasive paper. The surface film has to be com. 
pletely removed on both surfaces to be bonded 
and after the abrasive mixture has been wiped 
off the surfaces are in an active condition ready 
for joining with an appropriate cold settin 
cement. After abrasion surfaces retain their 
activity for some weeks, but the firm recom. 
mends bonding should be effected within one 
week. Actual bonding follows the normal cold. 
jointing technique, and the process is said to 
be particularly suited for phenolic or ureg 
laminated sheet, mouldings, cast resins, and 
impregnated wood to similar materials or to 
wood. 

It is claimed that the joints made by the 
process are stronger than the materials bonded, 
and the firm has carried out many tests on lap 
and butt joints to prove this fact. 








The C.P.R. Cargo Liner 
** Beaverdell ” 


Last week, the launch took place at the 
Kingston shipyard of Lithgow’s, Ltd., Port 
Glasgow, of the ‘‘ Beaverdell,” the first of four 
fast turbo-electric cargo liners ordered for the 
London-Canada service of Canadian Pacific 
Steamships, Ltd. The naming ceremony was 
performed, by Mrs. D. C. Coleman, the wife of 
Mr. D. C. Coleman, the chairman and president 
of the Canadian Pacific Railway. We may 
recall that in 1942 a contract was placed with 
the Fairfield Shipbuilding and Engineering 
Company, Ltd., of Govan, Glasgow, for the 
building of three single-screw turbo-electric 
cargo liners, and more recently for a fourth 
similar ship. The hulls of the first three ships 
are being constructed at Lithgow’s Port 
Glasgow yards, and the fourth ship will be built 
by Fairfields at Govan. The principal dimen- 
sions of the ‘“ Beaverdell” are :—Overall 
length, 497ft. 3in.; moulded breadth, 64ft.; 
depth moulded to the upper deck, 42ft. 8in.; 
and gross tonnage, about 10,000. There are six 
holds, with a total designed deadweight carrying 
capacity of about 10,800 tons. Some 200,000 
cubic feet of refrigerated space will be provided. 
The ship has a single funnel with a raked stem 
and cruiser stern. Particular care has been 
taken in the provision of accommodation for 
officers and crew, numbering about sixty, while 
as a wartime measure austerity type accommo- 
dation is provided for about thirty persons. 
The single screw is electrically propelled by a 
motor taking its power from turbine-driven 
generating sets, built by C. A. Parsons and Co., 
Ltd., of Heaton Works, Newcastle-on-Tyne. 
The designed horsepower of the motor is about 
9000 S.H.P. and it is expected that a sea speed 
of 17 knots will be achieved. Steam will be 
generated in two Johnson type oil-fired boilers 
which will also provide steam for the auxiliary 
machinery. The boilers are being built by 
Babcock and Wilcox, Ltd., and the machinery, 
which has been designed and built under the 
personal supervision of Mr. John Johnson, will 
be installed by John G. Kincaid and Co., Ltd., 
of Greenock. The ‘‘ Beaverdell”’ should enter 
the company’s service early next year. 
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The Habitability of Naval Ships 
Under Wartime Conditions* 


By A. J. SIMS, O.B.E., R.C.N.C., Member } 
(Continued from page 174, August 31st) 


LAGGING 
Tue three great factors which influence the 
conditions of habitability in ships are :— 
(a) The ventilation provided. 
(6) The heat build-up from machinery 
spaces. 
(c) The effect of heat transmission to or 
from the atmosphere. 
The regulation of (6) and (c) is largely a question 
of insulation. 

It is important to note under (c) that good 
lagging has a beneficial effect both under Arctic 
and tropical conditions. Lagging assists heating 
of living spaces in the former; it reduces the 
heating effect from severe solar radiation in the 
Tropics. The problem in adequately dealing 
with extreme Arctic and tropical conditions is 
such that full advantage should be taken of this 
one remedy which applies to both. 

The value of the wood deck is great. It is in 
itself a good insulant. Moreover, it meets the 
fundamental requirement of good insulation 
practice—that the extreme temperature should 
be prevented from unduly affecting the structure 
and not that it should prevent the ill effects from 
spreading after the steel has been affected (as 
would apply if the insulant were on the other 
side). The severe top weight requirements 
caused by additional weapons and other equip- 
ment as a result.of war experience have made it 
necessary to surrender the wood decking in 
some ships. : 

Where a wood deck cannot be provided, the 
practice is to provide insulation on the under- 
side of the deck ; in. to lin. of such lagging is 
very effective. Covering of the beams and 
stiffeners is necessary—it is better to apply a 
rather thinner layer of insulation and cover 
beams and plating than to cover the plating 
alone with the same weight of material. 

The ship’s side in living spaces should also be 
lined, although the thickness need only be half 
that referred to above. 

Good lagging of the crowns and some parts 
of the sides of the machinery spaces is of equal 
importance, Conditions in adjacent compart- 
ments can be difficult even under temperate 
and Arctic conditions, if the lagging is not of the 
highest quality. There is a tendency for lagging 
to be impaired by the many fastenings which 
are subsequently required for pipe systems, 
equipment, &c., and a good homogeneous cover- 
ing is not readily obtained. Here, again, keen 
supervision of the work can produce good 
results, 

Increased lagging may well become a feature 
of future ships. There are increasing numbers 
of compartments in which heat emission from 
equipment is notable and it is necessary to 
reduce the spread of such heat. In addition, it 
is particularly important to reduce heat trans- 
mission from boiler uptakes, machinery com- 
partment exhausts, galley exhausts, and other 
sources—not always obvious in home waters, 
but clearly so in the Tropics. 


Atr CONDITIONING 


The war has seen fairly extensive fitting of 
air conditioning plant in our ships to give 
steadier internal conditions within physiolog- 
ically acceptable limits. 

Prior to the outbreak of war, practically the 
only application was to improve conditions for 
personnel in selected magazines. Here the 
supply of air from outside has to be cut off for 
as long as possible whenever there is a risk of 
enemy attack. Recirculation of the air within 
the magazine is very beneficial in giving the 
personnel the value of air movement ; cooling 
and partial drying of the air as it is recirculated 
very much increase this benefit. 

The possibility of extending air conditioning 
has had to be given careful consideration. 
Where it is necessary to cool and dry the air at 
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the same time, conditioning by means of 
refrigerating machinery is the most economical 
scheme at present developed. In investigating 
the feasibility of installing such plant, con- 
sideration has to be given to (a) weight, (b) space, 
(c) electrical power, (d) circulating water, 
(e) lagging requirements. 

The demands for space on the warship 
designer become ever more severe. Perhaps the 
finding of space is the greatest problem in 
accommodating air conditioning plant. This, 
not unnaturally, causes proposals to be made 
that the standards sought should be reduced in 
order to increase the possibility of fitting a 
smaller plant. Appreciable reduction of air con- 
ditioning load, however, is undesirable, and may 
even result in the plant producing worse results 
than the normal -ventilation system which has 
been displaced. 

Nevertheless, it has been found possible in 
latest ships to apply air conditioning to selected 
control compartments, repair shops for certain 
delicate instruments, ready rooms and dark 
rooms in aircraft carriers, &c., in addition to the 
application already quoted. 

The practicability of introducing air con- 
ditioning must depend upon conserving the 
refrigerating load involved. Of the air passed 
by the fan in the air treatment part of the plant, 
by far the greater proportion is recirculated 
from the compartment itself, and the quantity 
of fresh air admitted is reduced to the minimum 
necessary for hygienic requirements. This 
quantity is taken as 10 cubic feet per minute 
per man, and is found to be satisfactory pro- 
viding smoking is re- 
stricted. Fresh airunder 





increase these figures to 1200 and 600 respec- 
tively for the aggregate periods thus engaged. 

(c) Transmission through boundaries of 
compartment. This must not be excessive, 
especially if adjacent compartments are 
particularly hot, since, apart from its effect 
on the total load, it involves the circulation 

* of more air to extract the load (the cooler 
extracts sensible heat by a comparatively 
small temperature drop—say, 20 deg. Fah. to 
25 deg. Fah. In our warship practice the 
boundaries of the compartment are lagged 
with sprayed limpet asbestos, paxfelt, or 
other insulant so that in general not more 
than 5 B.Th.U. per square foot per hour are 
transmitted. One inch of good-quality and 
well-applied lagging is normally sufficient to 
prevent this figure being exceeded unless the 
temperature difference between the two sides 
of the boundary is high. 

(d) Solar radiation, which may be a note- 
worthy factor where boundaries of the.com- 
partment are exposed to the sun’s rays. 
Precise calculation is difficult, but a suffi- 
ciently accurate estimate results from, assum- 
ing the dry-bulb temperature of horizontal 
exposed surfaces is 30 deg. Fah. and that of 
vertical surfaces is 15 deg. Fah. above 
atmospheric. Surfaces at other slopes are 


treated by interpolation. 

(e) Heat emitted by machinery. Every 
kilowatt emitted as heat requires an added 
air conditioning load of 3415 B.Th.U. per 
hour, and every horsepower so emitted adds 
2545 B.Th.U. per hour. 


The inefficiency 





severe atmospheric con- 
ditions would have a 
much higher heat con- 
tent than the already 
conditioned air recir- 
culated from the com- 
partment. ist 

The incoming fresh TREAT ME 
air is now assumed = 
under the worst condi- y 
tions as 88 deg. Fah. 
dry bulb and 80 deg. 
Fah. wet bulb for the 
purpose of estimating 
the size of plant re- 
quired. These figures 
represent the most 
severe conditions which 
will generally be expe- 
rienced at sea a few miles from land. More 
severe conditions may be met in harbour and 
exceptionally at sea, but the corresponding rise 
in internal conditions produced by the plant 
is then accepted, this being equivalent to 
temporary “heat wave” conditions except in 
areas such as the Persian Gulf. 

The inside conditions to be sought within the 
compartment are 85 deg. Fah. dry bulb and 
71 deg. Fah. wet bulb, corresponding to an 
effective temperature of about 78 deg. Fah. for 
personnel lightly clothed if air motion is 
neglected (76 deg. Fah. for personnel stripped 
to the waist). 

Apart from the need to strive for an accept- 
able effective temperature, there are two other 
important considerations :— 

(a) The dry-bulb temperature should not 
show too great a contrast from external con- 
ditions. It has to be borne in mind that com- 
partments being air conditioned are fre- 
quently low down in the ship, where tempera- 
tures will be high. Difference in temperature 
inside and outside the compartment will 
therefore be accentuated. __ 

(6) An appreciable reduction in relative 
humidity is important. It should not exceed 
70 per cent. and should preferably be less. 
The total air conditioning load is made up of 

the following components :— 

(a) Fresh air load—due to the lowering of its 
sensible and latent heat content. 

(b) Personnel heat load—depends upon the 
state of activity of the occupants. For 
personnel in control compartments, latent 
heat emission of 250 and sensible heat 
emission of 250 B.Th.U. per man per 
hour are assumed. For personnel engaged in 
strenuous physical work it is desirable to 
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Fic. 1—Vacuum Refrigeration Plant 


factor of each machine within the compart- 
ment must be added to the load, except 
where the useful work done by the machine 
eventually reappears as heat (e.g., the whole 
power input to a fan operating within the 
compartment or of a drilling machine 
therein). 

(f) An allowance for infiltration of outside 
air into the compartment due to traffic 
through the doorway, for distribution losses, 
and for not operating the plant in quite the 
optimum way. 

The air leaving the cooler has a lower sensible 
heat and humidity content than that aimed at 
for the compartment itself, the difference being 
equal to the rate of build-up of these factors 
within the space. Care has to be taken that the 
chilled air is admitted so that it is quickly 
diffused without annoyance to the occupants. 

It is preferred to deal with air conditioning 
applications by providing large centralised 
refrigerating plants of sufficient capacity to 
enable several compartments to be treated. 
Such plants have been of two types :— 

(a) Compressor type refrigerating plants 
using methyl chloride or freon 12 as the 
refrigerant and with a brine system intro- 
duced to serve the various air treatment units. 

(b) Vacuum refrigeration (or steam jet 
refrigeration) plants which circulate cold 
water to the air treatment units. 

The latter plant, shown diagrammatically in 
Fig. 1, depends upon the appreciable reduction 
of temperature of fresh water in a flash drum by 
producing a very high vacuum in the drum. 
This is achieved by passing steam at high 
velocity through thermo-compressors, the throat 
of which is in communication with the drum. 
The resulting high vacuum causes some of the 
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water in the drum to evaporate by drawing 
sensible heat from the remainder and a general 
lowering of temperature takes place. The 
steam issuing from the thermo-compressors 
entrains the large quantity of evaporated water, 
passes it to a condenser, and thus enables the 
high vacuum to be maintained. The cooled 
water in the flash chamber is pumped through 
the coolers in the air treatment unit and 
eventually returns to the chamber to have its 
increase of heat content removed. 

This plant produces cold water temperatures 
which are suitable for air conditioning appli- 
cations where the cooling medium needs to be 
at 45 deg. to 55 deg. Fah., but not low enough 
for refrigerated storerooms. For example, a 
cold water temperature of 45 deg. Fah. is pro- 
| duced by @ vacuum of 29-7in. Hg. It is not as 
! economical in space and weight requirements as 
ithe compressor type plant for applications 
‘involving relatively small total loads. For 
capacities of about half a million B.Th.U. per 
hour and above it is rather more economical in 
space and weight, although always somewhat 
at a disadvantage as regards fuel consumption. 
With tHese considerations has to be included the 
important fact that a special refrigerant is not 
necessary. 

Many air-conditioning requirements involv- 
ing one, two, or three control compartments or 
instrument repair rooms have been dealt with 
by plants of 90,000 B.Th.U. per hour capacity. 
These are usually of the direct expansion type, 
this being rendered possible by using freon 12 
as the refrigerant. Im such plants the air 
passing over the cooler evaporates the freon 
direct without the introduction of an inter- 
mediary, such as brine. Freon 12—or, more 
fully, dichloro-difluoro-methane—has no toxic 
effects in the concentrations which would be 
met if the refrigerant leaked from the direct 
expansion cooler into the air stream. It is, in 
fact, the least toxic of the refrigerants available 
to be used. As it is also non-combustible and 
non-explosive, it is attractive for this applica- 
tion. 

In the foregoing air-conditioning plants the 
air treatment unit served by the refrigerating 
machinery is provided with a steam heater in 
addition to the cooler. In the Tropics the 
heater is, of course, not activated, but serves as 
a by-pass to the cooler, so that some regulation 
of the quality of the air in the spaces served is 
possible. Similarly, in the Arctic, the non- 
activated cooler can serve as a by-pass to the 
heater. 

The plant is usually thermostatically con- 
trolled in the Tropics from the temperature of 
the air in the recirculating air duct. 

The foregoing applications of air conditioning 
involve permanent installations with precise 
results as their objective. A further type being 
installed is “self-contained,” 7.e., its installa- 
tion involves @ minimum amount of work, and 
there would be no great difficulty in moving it 
to some other duty. It comprises two parts— 
one a cabinet containing the refrigerating unit 
and its condenser, the other a cooler and a screw 
fan, which, usually without trunking, draws air 
from the compartment and passes it through the 
cooler. The outlet is provided with directional 
louvres which can be set to suit the particular 
service for which the plant is used. 

The success of the self-contained plant 
depends upon throttling the normal ventilation 
to the compartment to the bare minimum. Also 
the compartment conditions depend upon 
correct initial choice of its capacity, as there is 
no thermostatic control or by-pass arrange- 
ments, and starting and stopping the compressor 
manually provides the only control of air con- 
ditions. This scheme, however, enables sudden 
demands for air conditioning of about 40,000 
B.Th.U. per hour or less to be quickly met. 

The extension of air conditioning to living 
spaces has also been investigated. This is a 
vast proposition. Before any improvement on 
outside conditions can be effected, factors such 
as— 

(a) the personnel heat load, 

(b) the biuld-up of internal heat and 
humidity in the living spaces over outside 
conditions, 

(c) heat from fans, lighting, mess equip- 
ment, &c., 


have to be dealt with. These account for 800 
to 900 B.Th.U. per hour per man. To effect a 
minimum desirable improvement on outside 
conditions, this figure should be increased to 
about 1800 B.ThU. per hour per man for mess 
spaces—the actual figure depending on the 
ship in question. From this, some indication can 
be gained of the aggregate capacity of plant 
involved. 

The possibility of air conditioning ship living 
spaces is so often debated that some general 
remarks thereon should be included. A mess 
deck of at least 2000 square feet in area may be 
required to accommodate 100 men. In a major 
warship with the whole of the mess spaces air 
conditioned, this mess deck would require from 
90,000 to 180,000 B.Th.U. per hour of refrigera- 
tion, depending upon the internal conditions 
sought. It is unlikely that satisfactory results 
would be achieved unless the higher of these 
figures was approached. 

For officers’ accommodation each person has 
to bear much greater proportions of heat 
build-up factors from structure, sun, fans, 
lighting, &c., in view of the greater space he is 
allowed. A single cabin—forming part of a 
block of air-conditioned spaces—might require 
2500 to 4000 B.Th.U. per hour of refrigeration, 
and here again it would be desirable to approach 
the higher figure. 


CoNCLUSION 


The war, while it has brought about the 
development of many new weapons, has not 
been without its effect upon general living con- 
ditions, and wherever practicable improvements 
have been introduced to mitigate the trying 
conditions which might otherwise obtain at 
sea. The designers’ principal difficulty through- 
out is to strike the correct balance between 
matériel efficiency and amenity, since in the 
strictly limited space afforded by a warship 
any undue emphasis laid upon one of these 
factors will undoubtedly react on total fighting 
efficiency. This, however, is no new problem ; 
it appears periodically in varied forms. 

As regards habitability, it is claimed the 
measures outlined in this paper do, in fact, go 
far to providing the solution. 
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Methods of Testing Finished Mouldings. By 
B. Shearman, B. C. Fleming-Williams, Z. Rogowsky, 
and D. J. Strong. Report Ref. B/T 40, British 
Electrical and Allied Industries Research Associa- 
tion. Price 34s. 10d. post free.—This report 
describes a series of investigations to ascertain 
whether tests usually carfied out on moulded 
materials with standard test pieces could be made on 
miniature specimens cut from finished mouldings. 
The work was done at the request of the British 
Standards Institution with a view to preparing 
specifications to cover such tests, as distinct from 
those on moulded materials. Methods of cutting the 
mouldings are discussed and specimen sizes are 
suggested. Tests ‘which could be applied to speci- 
mens obtained from mouldings were evolved for 
impact strength, cross-breaking strength, crushing 





strength, electric strength, surface resistivity 


plastic yield with temperature, resistance to heat 
(glowbar), specific gravity, and water absorption 
and are described. The results obtained by those 
tests are compared with those of standard tests to 
see how far correlation is obtained, and tentative 
conclusions are drawn. Although suggestions are 
made for further work, it is desirable that this 
should be deferred until some experience has been 
gained on the use of the technique by interested 
parties. 


Capacity Current Heating. By T. H. Messenger, 
M.Sc., and D. V. Onslow, A.M.IE.E. Report 
Ref. Y/T 6, British Electrical and Allied Indus. 
tries Research Association. Price 9s. 3d. post free,— 
The demand for high-speed production in the war 
industries and the rapid advance made in radio 
technique during the war have been responsible for 
an expanding interest in the capacity current heat. 
ing (“‘ dielectric heating ”) of wood, rubber, plastic, 
and other non-metallic materials. This report, 
prepeeet jointly wth the Research Association of 

ritish Rubber Manufacturers, summarises the 
position to date. It deals with the theory of this 
method of heating, and in some detail with its 
applications. Equipment and costs are also con- 
sidered. The report is supported by a bibliography 
of 241 references. 
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the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
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No. 1156. A revision of B.S. 1156, A.C. and D.C. 
Motors and Generators for Government Depart. 
ment Requirements, has recently been issued. It 
applies to all motors and generators up to 660 volts 
and up to 300 H.P., kW, or kVA, but excludes 
fractional H.P. machines and shipborne or air- 
borne machines. The main feature of the revision 
is the addition of a section dealing with equipment 
for tropical conditions, with special reference to 
materials and tests. Price 2s. 





CABLES FOR SWITCHBOARD PANEL 
WIRING 


No. 1231. This new specification deals with 
cables, flexible cables and cords for switchboard 
(metering and control) panel wiring. The cables 
are intended for use at voltages not exceeding 
250 V, and the insulation is polyvinyl chloride 
(P.V.C.). The specification prescribes the dimen- 
sions of the conductors and standardises seven 
colours for the insulation. Voltage tests are also 
specified. Price 1s. 


SWITCHBOARDS AND MOTOR CONTROL 
EQUIPMENT 


No. 1220. With a view to facilitating the supply 


the requirements of the Services, a specification has 
been issued for low and medium-voltage D.C, 
single-phase or three-phase equipment, with total 
load not exceeding 300 kW, kVA, or H.P. per panel. 
The specification does not apply to equipment for 
special purposes, nor to shipborne and airborne 
equipment. A special feature is a section dealing 
with tropical design and the treatment required to 
provide protection against damage due to corrosion, 
insects, and mould growth in damp tropical climates. 
Price 2s. 








MinistRy OF FUEL APPOINTMENTS.—Sir Hubert 
Houldsworth who accepted the position of Con- 
troller-General at the Ministry of Fuel and Power for 
the period of the war at considerable personal sacri- 
fice, has asked to be released from this post now that 
the war is over, while intimating his willingness to 
continue to give the Minister such help as he may 
require. The Minister has reluctantly agreed to his 
release. It is not proposed to appoint another 
Controller-General for the transitional period pend- 
ing the nationalisation of the coal mining industry. 
The administrative work at headquarters in con- 
nection with the coal control will be in charge of a 
controller with the rank of Deputy Secretary 
working under the Permanent Secretary of the 
Ministry. Mr. John Innes, C.B., has been appointed 
to this post, and Sir Charles Reid has been appointed 
production and technical adviser, and Mr. J. 





Armstrong! abour adviser. 


of switchgear and motor control equipment to meet ° 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Malaya’s Industries 

A recent official announcement states that 
groups of rubber, copra, and tin experts have been 
formed for the purpose of protecting and utilising 
Malaya’s rich agricultural and industrial resources 
ag the Allied Forces occupy the peninsula. These 
civilian units have been organised by the Ministry of 
Supply and the industries concerned, with the 
assistance of the Colonial Office, and they will work 
in conjunction with the Army’s civil affairs staff. 
Priority for transport to Malaya has been accorded 
to the rubber units, but on account of various 
shortages in Europe, those dealing with copra are 
high on the list. It is pointed out that the operations 
of these industrial units will be concerned with the 
buying up of stocks and with rehabilitation. Pur- 
chasing units under the control of the Ministry of 
Supply will be the first to start work, and industries 
helped by the Colonial Office are forming the 
rehabilitation squads. The handling of Malaya’s 
3,250,000 acres of rubber plantations, for instance, 
is a major task for which plans have now been made. 
Existing stocks will be bought by rubber purchasing 
units with sufficient money to ensure fair prices, and 
these units will also finance production of rubber in 
the early stages. Stocks of rubber are known to 
exist in Malaya because of the inability of the 
Japanese to ship them through the Allied blockade. 
Native smallholdings amounting to one million 
acres may have yielded rubber uninterruptedly, 
thoughin reduced quantities, as the Japanese demand 
hasbeen relatively small. Tae rehabilitation of esta _es 
larger than 100 acres, which have probably been 
neglected by the Japanese, will be the responsibility 
of the Malayan Estate Owners Company, which has 
been specially formed for the purpose. Groups repre- 
senting estates of not fewer than 100,000 acres will 
work on a co-operative basis. The company is open 
to all estate owners irrespective of race, and will 
assist the distribution of labour, machinery, and the 
necessary chemicals. Copra and tin units will work 
on similar lines, but the destruction of dredges at 
the time of the fall of Malaya will make the recovery 
of the mining industry a long process. It is pointed 
out that a dredge cannot be built and erected on 
the spot in under two years, and in the early stages 
the bulk of the tin ore must therefore come from 
simpler forms of mining. In this connection it is 
interesting to note, from an article in American 
Metal Market, that the official figure for Malaya’s 
tin production in 1940 was 80,651 tons, of which 
42,204 tons were obtained by dredging. It is 
claimed that tin is certain to be recovered in volume 
by other methods not requiring intricate and expen- 
sive machinery, and that tin producers should be 
able to obtain before long equipment which should 
ensure fairly prompt resumption of gravel pumping 


Pig Iron 

Producers of pig iron continue to provide 
sufficient supplies of most grades to fulfil the present 
requirements of the consuming industries. So far, no 
additional blast-furnaces have been put into opera- 
tion, but the need for this step to be taken is 
becoming more marked as the light castings found- 
ries increase their activities. The difficulties of 
blowing in more furnaces, however, have not lessened 
appreciably, as fuel supplies have not shown any 
big improvement, and neither is it easy at present 
to obtain sufficient operatives. The stringency in 
supplies of high-phosphorus pig iron is therefore 
still in evidence and calls for continual consideration 
in view of the growing demand for light castings 
required for building and domestic purposes. Stocks 
at the furnaces and at the foundries are very small. 
The general engineering and jobbing foundries are 
at present less busy now that contracts associated 
with the war effort have either becn completed or 
cancelled. Orders for castings to replace their war- 
time contracts are not yet on an extensive scale, and 
the general and jobbing foundries do not therefore 
find it so difficult to obtain enough low and medium 
phosphorus and refined iron to keep them going. 
Hematite production is fairly satisfactorily main- 
tained, and continues to be rather more freely 
allocated than for some months past. The coke 
supply position has not altered a great deal, but 
foundries are endeavouring to improve their stocks 
where possible. Business in the market for ferro- 
alloys is irregular, and, in general, the demand is not 
very strong. Alloys for the less expensive grades of 
steel are in fair request, but the tonnages required 
are a good deal below those of pre-war years. 


Scotland and the North 


It is not anticipated that the cancellation 
of war contracts will have any serious adverse effect 


Export quotations are f.o.b. steamer 


industry. It is realised, however, that the transition 
period will not be without its difficulties, and 
although the volume of civilian business is now 
expanding, there are some departments which are 
not at present fully employed. Additional orders 
have been forthcoming in the last few weeks, and 
bigger demands from home sources are now arising. 
The increasing importance of a vigorous export 
trade is fully appreciated in the iron and steel 
industry, and the overseas orders so far authorised 
have added to the activity of the works. The 
industry is anxious, however, that in the very near 
future permission will be granted for the export of 
considerably larger tonnages. With regard to 
business on home account, contracts being placed 
for new merchant ships are resulting in inc 
activity in the plate mills. Producers of plates are 
also benefiting from export orders, and are thus 
able to make up some of the deficiency caused by 
the ending of war contracts. Business in heavy steel 
joists and sections has not yet revived very much, 
but more interest is being shown, and will undoubt- 
edly lead to greater activity as progress is made 
with the many reconstruction schemes now being 
planned. The strong demand for both black and 
galvanised sheets keeps producers of light-gauge 
sheets fully employed. Most makers are booked for 
the remainder of this year and beyond. Big ton- 
nages of sheets are taken up for the construction of 
huts, and the demand of the agricultural industry 
for material for sheds is also considerable. In 
addition, regular quantities are taken up by the con- 
tainer industry. As soon as more labour can be 
made available there are hopes that the output of 
galvanised sheets will improve. Re-rollers of small 
bars and light sections are slightly better off for 
work than in recent weeks, but are still employed a 
good deal under capacity, and could increase their 
activity if permission was granted to accept a larger 
volume of export business. Re-rollers are fairly 
well provided with billets, although stocks have 
been considerably reduced. Scottish tube works are 
actively employed, and are taking up good quan- 
tities of strip, bars, and ingots needed for the pro- 
duction of lap-welded, solid-drawn, and hot-rolled 
tubes. A moderate amount of business is being 
transacted on the Lancashire iron and steel markets, 
although holiday influences have continued to affect 
trading during the past week or two. Most of the 
pig iron allocations to Lancashire foundries have 
now been covered, and fresh buying has conse- 
quently been rather limited. Foundries are fairly 
well employed and the textile machinery foundries 
in particular look forward to a speedier transition to 
their normal activity in the near future. The 
finished iron industry maintains a steady rate of 
employment and good tonnages of best-quality and 
Crown bars are being taken up regularly, although 
there has not been much new business transacted 
during the last few weeks. In the steel trade, orders 
for plates from locomotive builders and _boiler- 
makers are fairly substantial, and business in light- 
gauge sheets is considerable. Mild steel bars of the 
larger diameters are in request and producers are 
extending delivery dates. Business in special steels 
is moderate and all descriptions of semi-finished 
steel are being taken up in good quantities. 


North-East Coast and Yorkshire 


With the termination of war contracts the 
iron and steelworks on the North East Coast are 
making progress with the change-over to civilian 
production, and with the conclusion of the holiday 
season, business is coming forward satisfactorily. 
An important feature is the increasing number of 
export inquries being received, and when additions 
can be made to the tonnages permitted for shipment 
abroad there will undoubtedly be a further expansion 
of overseas orders. The present output of iron and 
steel, however, is well taken up, and civilian demands 
are filling the gaps cdused by the completion of war 
contracts. Present supplies of low and medium- 
phosphorus pig irons continue to be sufficient to the 
existing requirements of users, but there is a growing 
demand for bigger quantities of high-phosphorus 
iron. Producers of light castings now have consider- 
able orders in hand, and pressure upon them is 
bound to increase with the progress of housing and 
other building schemes. The output of hematite 
pig iron is fairly well maintained. So far, there is 
not a great deal of improvement in the fuel situation, 
but the supply position of native ironstone is good, 
and increasing quantities of high-grade foreign ores 
are now becoming available. Finished iron business 
is fairly active, and best and Crown quality bars are 
well taken up. The demand for semi-finished steel 
is insistent. Re-rollers have fairly good orders in 





upon the operations of the Scottish iron and steel 





hand for small bars and light sections, and require 


Unless otherwise specified home trade quotations are delivered f.o.t. 


all available quantities of semis to keep them going. 
Mills producing light-gauge black and galvanised 
sheets have a big volume of orders to work off and 
keep up a regular pressure for substantial tonnages 
of sheet bars. The plate mills are a good deal busier 
than they were a short time ago, but are not 
employed to their capacity. The recent improvement 
in shipbuilding specifications has, however, 
strengthened the demand for plates. Business in 
heavy steel joists is beginning to show signs of 
improvement, although producers readily give early 
delivery to orders placed. Mills engaged in the pro- 
duction of steel rails are very busy, and the collieries 
continue to call for considerable quantities of 
arches, props, and bars and other items of equip- 
ment required for maintenance. The situation of 
the Yorkshire iron and steel trade is generally 
unchanged, although slackening may be expected in 
some departments as a result of the cancellation of 
war contracts. Basic steel manufacturers are, how- 
ever, quite well employed, and the acid-carbon steel 
makers also anticipate increasing activity as peace- 
time demands gather strength. There is a steady 
call for tool steel, and business in alloy steel products 
is expanding, and as improvement in the labour 
supply position can be effected by transferences, a 
fuller development of overseas business may be 
confidently expected. There is an active request in 
the Sheffield area for stainless steel. 


The Midlands and South Wales 


Activity is increasing in the Midlands iron 
and steel trades, and although the transition from 
war to peace production may be gradual, there are 
good prospects for the expansion of civilian business. 
Export requirements are on a good scale, and all 
allocations permitted to be sent overseas have been 
taken up. Inquiries show in fact, that a much 
bigger volume of business can be handled as soon as 
increased tonnages for export are licensed. The 
general engineering and jobbing foundries, however, 
are not at present fully employed. The pressure 
put upon them by war contracts has, of course, 
diminished considerably, and business to take the 
place of completed war work has lately been coming 
forward rather slowly. Consequently, there is little 
difficulty regarding the supplies of low and medium- 
phosphorus and refined pig irons, which at present 
cover the needs of these foundries satisfactorily. Sup- 
plies of high-phosphorus iron only just meet the cur- 
rent requirements of the light castings foundries, the 
activities of which remain restricted by the shortage 
of labour. The demand upon these foundries will 
inevitably become more active with the progress 
of housing schemes. The finished ironworks are 
fairly busy on orders for most grades of bar, and have 
sufficient work in hand to maintain a regular rate 
of operation for some time. The heavy engineering 
industries are absorbing good tonnages of best- 
quality bars, and Crown bars also are in improving 
request. Producers of Nos. 3 and 4 quality bars 
have a fair amount of work in hand for the remainder 
of this period. Several departments of the steel 
trade are very well employed. Business in heavy 
structural steel is still rather lifeless, but activity 
in the plate mills is reviving. Improving tonnages 
required by locomotive builders and boilermakers, 
as well as a certain amount of export business, are 
making useful additions to plate producers’ order 
books. The re-rolling plants also have a fair amount 
of work in hand on bars, strip, and light sections. 
There is therefore a regular demand for billets, 
which are now in rather short supply, and suitable 
defective material available has a ready market. 
The sheet mills remain very fully booked, and are 
absorbing large quantities of sheet bars to enable 
them to maintain their high rate of production. 
Colliery equipment and steel rails have a regular 
demand. Business in special steels is not, however, 
very active. In South Wales. no particular change 
has become noticeable in the steel industry in the 
past week or so. Even though the end of the war 
has brought about the termination of some con- 
tracts, the demand for semi-finished steel remains 
very strong. The needs of the re-rollers call for big 
outputs of billets, and in view of the continued 
activity of the sheet makers, all available quantities 
of sheet bars are rapidly abosrbed. In the finished 
steel departments orders for heavy plates continue 
to improve, and the demand for heavy joists and 
sections is gradually increasing. The demand for 
tinplates is steady, and a moderate amount of 
business has been transacted in the last week or two. 
The termination of contracts for war work has not 
affected the tinplate industry very much, as there is 
an extensive peacetime demand, and with home 
users placing contracts for future requirements 
producers are assured of regular employment for 





some time to come. 
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Rail and Road 

SouTHERN Ratway AccIDENT.—Early on 
Sunday morning, September 2nd, an empty troop 
train ran into a buffer at Haywards Heath, on the 
Southern Railway. The accident occurred just 
outside the long tunnel near the station, the engine 
becoming partly embedded in the wall of the tunnel. 
One coach of the train was telescoped and the driver 
and fireman were killed. 


N. Iretanp Roap Transport Boarp.—The 
Northern Ireland Minister of Commerce has 
reappointed the following to be members of the 
Northern Ireland Road Transport Board for a 
period of two years:—The Earl of Enniskillen, 
Mr. S. Wallace Kennedy, Mr. J. S. Rogers, Mr. D. 
Wilson Smyth, and Mr. James E. Wilson. The 
Earl of Enniskillen has been designated chairman. 


eAMERICAN Roturne Strocx.—According to a 
statement by Mr. E. G. Budd, president of the 
Edward G. Budd Manufacturing Company, pro- 
duction of railway passenger vehicles in America 
will have to be stepped up to at least twelve times 
the rate in the pre-war decade in order to re-equip 
railways with adequate modern stock. A recent 
survey has disclosed that during the ten years from 
1931 to 1940 inclusive, only 2159 passenger vehicles 
were purchased by American railways. This was 
an average of 216 vehicles a year, despite the fact 
that the normal replacement demand is 1381 
vehicles a year. Practically all these coaches were 
of the new light-weight streamlined type. As a 
result of this failure to replace equipment during the 
*thirties, the survey shows that at least 2637 vehicles 
will be required each year for the first five years after 
the war. 


Air and Water 


British AIRCRAFT PRODUCTION.—An announce- 
ment by the Ministry of Aircraft Production has 
revealed that during the war the total production 
of complete aircraft in the United Kingdom was 
125,000. This figure includes as many as 220 
different mark numbers produced for many 
different kinds of operations. 


SwepIsH SHIPBUILDING.—After the settlement of 
the protracted strike in the Swedish engineering 
and shipbuilding industries, deliveries and launch- 
ings have recently taken place at close intervals at 
Swedish shipyards. During the two first weeks of 
August seventeen ships were delivered, twelve of 
them to Norwegian shipowners. The latter formed 
part of about thirty ships built during the war for 
Norwegian account, which are now being gradually 
handed over to their owners. Among the vessels 
delivered was the motor tanker ‘‘ Buenos Aires,” of 
17,500 tons deadweight, built by Gétaverken for 
Argentine owners. This ship is the biggest so far 
built in Sweden. Most of the vessels have left 
Swedish waters after completing their trials. 


A Trawier Contract.—Hall, Russell and Co., 
Ltd., Aberdeen, have received an order for a large 
trawler from Le Ministere des Travaux Publics et 
des Transports due Gouvernement Provisoire de la 
Republique Frangaise, represented in London by 
les Services de la Marine Marchande en Grande 
Bretagne. This trawler is to be employed mainly 
in cod fishing on the Newfoundland Banks and also 
in Iceland and Greenland waters. The vessel will 
be of the most modern type with continuous deck, 
topgallant forecastle, cruiser stern, and raked stem. 
Her principal dimensions are :—Length between 

rpendiculars, 207ft.; breadth, 35ft. 6in.; moulded 
depth, 19ft. 8in., with a capacity for 16,000 quintals 
of fish plus packing salt, 45 tons of cod liver oil and 
other incidentals. Double-bottom tanks are fitted 
under the fish room. The vessel is to be fitted with 
steam engines of 1150 I.H.P. and two Scotch boilers 
burning oil fuel under forced draught and fitted with 
smoke tube superheaters. The capacity of the oil 
bunkers is about 650 tons. Auxiliary machinery 
comprises a steam trawl winch to hold 1200 fathoms 
of trawl warp on each barrel, steam and hand 
steering gear, electric windlass and capstan, refriger- 
ating machine and insulated cold chambers. Two 
electric generating sets are fitted in the engine-room. 
Electric light and power is to be fitted throughout, 

including radio equipment, echo sounding gear, and 
all other special equipment. 


Miscellanea 


GOVERNMENT Factory FoR CouRTAULDS.—The 
Board of Trade announces that the Ministry of 
Aircraft Production’s Bristol aircraft factory at 
Clayton-le-Moors, Accrington, Lancashire, has been 


and has been appointed a director of Richard 
Crittall and Co., Ltd. 


announces that its address is now 19, Grafton 
Street, London, W.1 (telephone, REGent 4141; 
telegrams, ‘‘ Airlines Piccy, London ”’). 


Memoranda 


yarn. The factory is over one million square feet 
in area, and ultimately about 3000 workers will be 
employed. 

TraQ Prez Line.—Stewarts and Lloyds, Ltd., 
have been awarded a contract to supply the new 
pipe line for the Iraq Petroleum Company, Ltd. 
Reference to the duplication of the Iraq pipe line 
has already been made in the Press, and it is stated 
that the present contract, totalling 120,000 tons of 
16in. diameter pipe, is the largest order for steel 
pipes ever placed in this country. 


THe ComBINED Boarps.—On January 19th, 
1945, the President of the United States and the 
Prime Ministers of Great Britain and Canada 
announced their decision to maintain the Combined 
Production and Resources Board, the Combined 
Raw Materials Board, and the Combined Food 
Board until the end of the Japanese war. The 
three Governments have now decided that these 
three Boards will continue for the time being to 
operate on the existing basis, in order to ensure that 
there is no breakdown in the combined machinery 
which is handling various critical supply questions 
of immediate importance. They will also arrange, 
without delay, for a réview of the work of each 
Board with the object of determining the necessity 
for continuing its operation. 


EARNINGS IN InpDustTRY.—According to the 
August issue of The Ministry of Labour Gazette, 
which has just been issued, the average earnings 
last January in manufacturing industries and some 
non-manufacturing industries employing over 
5,500,000 workers, and percentages of increase since 
October, 1938, are as follows :—Men, twenty-one 
and over, 119s. 3d., 73 per cent.; youths and boys, 
44s. 1d., 69 per cent.; women, eighteen and over, 
63s. 2d., 94 per cent.; and girls, 33s. 8d., 82 per cent. 
The average for all workers works out at 93s. 9d. and 
76 per cent. The inquiry, it is stated, did not 
include the railway services, agriculture, shipping 
services, port transport, or the distributing and 
catering trades. 


Personal and Business 


Mr. Howarp MarsHALt has been appointed 
personnel and welfare officer to Richard Thomas and 
Baldwins, Ltd. 


E. H. Jones (MAcHINE Toots), Ltd., announces 
the appointment of Mr. G. V. Lawton as South 
London district manager. 


Mr. J. A. WimsHuurst has resumed the manage- 
ment of the branch office of Johnson and Phillips, 
Ltd., at 88, St. Thomas’s Street, Portsmouth. 


Mr. D. W. FLETCHER has been appointed Mid- 
lands manager of Birkbys Ltd., Liversedge, Yorks. 
His address is 837, Shirley Road, Hall Green, 
Birmingham, 28. 

Mr. A. A. H. Dovetas, B.Se., A.M.I. Mech. E., 
has been appointed manager of the engineering 
department of the Sheepbridge Coal and Iron 
Company, Ltd. 


Mr. Micuaet Romar, Director of Public Rela- 
tions at the Ministry of Fuel and Power, has, at his 
own request, been released from this post in order to 
return to industry. 


Mr. C. J. Hype Trutcu, M. Inst. C.E., has 
resigned from the board of Ruston-Bucyrus, Ltd., 


British Latry AMERICAN AiR Lines, Ltd., 


THE engineering department of the General 
Accident Fire and Life Assurance Corporation, Ltd., 
is now operating from General Buildings, 99, 
Aldwych, London, W.C.2. 


Mr. H. G. Ware, A.M.I. Mech. E., after twenty- 
five years’ service with the Metropolitan-Vickers 
traction works at Sheffield, has joined the technical 
and commercial staff of Alfred Wiseman and Co., 
Ltd. 


Tue ASSOCIATED PoRTLAND CEMENT MANU- 
FACTURERS, Ltd., announce that the address of its 
purchase department is now 9, Dartmouth Street, 
London, 8.W.1 (telephone number, Abbey 3323; 
telegraphic address, ‘‘ Ascempur Parl London ”’). 


Mr. Basit SANDERSON has been appointed 
managing director, and Mr. W. Errington Keville 
deputy managing director of Shaw, Savill and 
Albion, Co., Ltd. Captain R. J. Noal has retired from 


duction of textile machinery and the processing of 


a 


Savill Line and has been succeeded by Captain J 
Wilson. Mr. John Nicol has retired from the post of 
superintendent engineer, and Mr. R. K. Craig hag 
been appointed to succeed him. Mr. D. A. Swan 
becomes assistant superintendent engineer. 


Mr. A. A. Kirt, who has served for forty-three 
years with Marconi’s Wireless Telegraph Company, 
Ltd., and during the last twenty years has been 
successively sales manager, assistant engineer-in. 
chief, and contracts manager, has retired from the 
company’s service. 


Tue British THomson-Houston Company, Ltd., 
announces the appointment of Mr. G. H. Clipstone 
as manager of the control gear sales department in 
succession to the late Mr. F. G. B. Hill. Mr. 0. A, 
Pallett has been appointed supervisor of purchases, 
in succession to the late Mr. J. E. Betts. 


Mr. T. H. Grsson, financial director of the 
British Iron and Steel Corporation, and secretary of 
the British Iron and Steel Federation and of the 
British Steel Export Association, has relinquished 
these appointments and has joined the board of 
W. H. Arnott, Young and Co., Ltd., Glasgow. 


Mr. P. A. J. Linrortu, until recently personnel 
manager at British Timken, Ltd., has resigned hig 
position and has taken up an appointment with 
Silentbloe Ltd., and its subsidiary, Andre Rubber 
Company, Ltd. Mr. Linforth will be concerned with 
technical and commercial developments of these 
companies’ products in the Midlands. 


Mosers Ltp., 170-192, Borough High Street, 
S.E.1, announce that Mr. J. A. Brewer, who was 
with them before the war, has rejoined the company 
and is now their Birmingham and Midland repre- 
sentative, operating from 75-77, Colmore Row, 
Birmingham. Mr. G. C. Rowlands, who has repre. 
sented the company in Birmingham during the war, 
will shortly be returning to the head office in London. 








Forthcoming Engagements 
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Secretaries of Institutions, Si » &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetings is to be held should be clearly stated. 


Association for Scientific Photography 








Thursday, Sept. 27th.—Alliance Hall, Westminster, 

S.W.1. ‘ Recording Engineering and Other Work 

by Stereoscopic Photography,” R. Peel. 6.30 p.m, 

British Association of Chemists 

Wednesday, Sept. 12th.—Lonpon Section: Kingsway 

Hall, Kingsway, W.C.2. ‘‘ The Chemical Examina- 
tion of Document,” H. T. F. Rhodes. 6.30 p.m. 

Cornish Engines Preservation Society 
Saturday, Sept. 8th.—Council Chambers, Municipal 


Buildings, Falmouth. ‘‘The Place of the Cornish 
Pumping Engine in the Development of the Steam 
Engine,” H. R. Lupton. 3 p.m. 

Institute of Economic Engineering 
Sunday, Sept. 9th.—Waldorf Hotel, Aldwych, W.C.2. 
“An Outlook on the Rehabilitation of British 
Industry,” J. A. Smythe. 2.30 p.m. 


Institute of Fuel 

Wednesday, Sept. 19th.—LoNpoN Section: Inst. of 
Electrical Engineers, Savoy Place, Victoria Embank- 
ment, W.C.2. ‘The Use of Centrifugal Force for 
Cleaning Fine Coal in Heavy Liquids and Suspen- 
sions, with Special Reference to the Cyclone 
Washer,” Dr. M. G. Driessen. 6 p.m. 


Institute of Marine Engineers 


Tuesday, Sept. 11th.—85, The Minories, E.C.3. ‘‘ The 
Operation of Water-tube Boilers at Sea,” Major W. 


Gregson. 5.30 p.m. 
Institute of Metals 
Wednesday, Sept. 12th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S8.W.1. Autumn 
meeting. 10 a.m, 


Institution of Production Engineers 

Saturday, Sept. 8th.—Surewssury Sus-Srecrion: Tech- 
nical College, Shrewsbury. ‘‘ The Theory of Ferrous 
Heat Treatment,” B. Thomas. 3 p.m. 

Monday, Sept. 10th.—Coventry Section: Technical 
College, Coventry. ‘‘Some Post-War Uses of 
Wrought Aluminium Alloys,’ E. G. West. 6.45 we 
Wednesday, Sept. 12th.—MancuesTErR Section: College 
of Technology, Manchester. ‘‘ Full Employment in 
Industry,” Austin Hopkinson. 7.15 p,m.—WOLVER- 
HAMPTON SecTION: Dudley and Staffs. Technical 
College, Dudley. ‘‘ Plastics,” R. A. Betteridge. 

0 


6.30 p.m. 
Monday, Rept. 17th.—DeErBy SuB-Sec110n: The School 
of Art, Green Lane, Derby. ‘‘ Environment and 
Output,” K. G, Fenelon. 6.30 p.m. 
Friday, Sept. 21st.—MaNcuHESTER SecTION: Mechanics’ 
Institute, Crewe. “Managerial Aspect on Full 
Employment in Industry,’”’” W. Puckey. 7.15 p.m. 


Stephenson Locomotive Society 


Saturday, Sept. 15th.—302, Buchanan Street, Glasgow. 


“Miniature Steam Locomotives for Passenger 








allocated to Courtaulds Ltd. for the future pro- 





the position of marine superintendent of the Shaw 





Hauling,’ J. N. Maskelyne. 3 p.m, 
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A Seven-Day Journal 


Standardisation of Screw Threads 


In a Journal note of July 27th, we recorded 
the decision of the Ministry of Production and 
the Combined Production and Resources Board, 
to hold at Ottawa, Canada, on September 24th, 
a conference on the Unification of Engineering 
Standards, at which delegates from Canada, 
Great Britain, and America will attend. On 
Sunday, September 9th, a strong delegation of 
British Government officials and industrialists 
left London for Canada. The delegation is 
headed by Mr. Stanley J. Harley, B.Sc., Tech- 
nical Controller, Machine Tool Control. The 
seven Government officials and nine industrial 
representatives are as follows :—Mr. Frederick 
H. Rolt, Director of Jigs, Tools and Gauges, 
Machine Tool Control; Captain G. C. Adams, 
RN., Ministry of Supply and Admiralty ; Mr. 
G. Howard Nash and Mr. Norman R. K. 
Wheatley, Ministry of Aircraft Production ; Mr. 
J. E. Sears and Mr. Douglas Sopwith, Depart- 
ment of Scientific and Industrial Research ; 
Sir William A. Stanier, Mr. Percy Good, Mr. 
James E. Baty, and Miss G. E. Harrison, 
British Standards Institution ; Mr. George A. 
Whipple, Scientific Instrument Makers’ Asso- 
ciation; Mr. Theodore K. Affleck, Society of 
Motor Manufacturers and, Traders ; Mr. Clement 
M. Holloway, Society of British Aircraft Con- 
structors ; Mr. Henry E. Lane, Ground Thread 
Tap Association and Cut Thread Screwing 
Tool Manufacturers’ Association; and Mr. 
James S. Blair, Stewarts and Lloyds, Ltd. 
During the fortnight which the conference is 
scheduled to last, there will be fifteen sessions, 
and the subjects to be discussed will include 
truncated Whitworth threads, pipe threads, 
Acme threads, buttress threads, instrument 
threads, rolled sheet metal threads, solid round 
threads, high-duty studs, unification of screw 
threads, outlet threads on gas cylinders, screw 
thread symbols, limits and fits, drawing prac- 
tice, and metrology. For each subject a respons- 
ible British delegate or leading spokesman has 
been appointed. The chairmanship of the 
various meetings has been divided between the 
British, Canadian, and American delegates. Mr. 
G. H. Nash will take the chair at the meeting 
dealing with screw threads and connection 
details for gas cylinders ; Sir William Stanier 
for limits and fits ; Mr. J. E. Sears for metrology 
in mechanical engineering; and Mr. Harley 
at the concluding session, covering the sub- 
mission of the final report. During the confer- 
ence it is intended that the delegates shall have 
facilities for seeing production shops and 
research laboratories both in Canada and 
America, connected with the products which 
are to be dealt with at the conference. 


The Late Mr. Ernest Lancaster-Jones 


Many of our readers will learn with deep 
regret of the death at his home, ‘‘ Windymeads,” 
Courthouse Road, Maidenhead, on Sunday, 
September 9th, of Mr. Ernest Lancaster-Jones, 
Keeper of the Science Museum Library since 
1938. Mr. Jones, who was only fifty-four years 
of age, was born at Radcliffe, Lancashire, and 
was educated at Bury Grammar School. He 
went up to Cambridge, and continued his studies 
at Christ’s College, gaining his B.A. degree in 
1914. He received a commission in the East 
Lancashire Regiment in 1916, and the following 
year entered the Royal Military Academy. In 
1916 he was transferred to the Royal Engineers, 
and from 1917 to 1919 served in Greece, Mace- 
donia, and Egypt. On his return to this country 
in 1920 he was appointed Assistant Keeper at 
the Science Museum, and became Keeper of the 
Science Museum Library in 1938. His work at 
the Museum included geophysics, and he was 
responsible for the preparation of the catalogue 
of the geodesy and surveying collections of the 
Museum. In addition .to his library work, he 
did much for the Association of Special Libraries 
and Information Bureaux. He also took a lead- 
ing part in the introduction of microfilm 
methods into this country, which, as recorded 


sored by the British Council, and did much 
useful work in disseminating throughout many 
foreign countries information regarding scien- 
tific and cultural developments in the United 
Kingdom. In the Library he saw the loan 
system develop into a vital link in the scientific 
war effort of the country. His death at such an 
early age, deprives the library world of his very 
wide experience and broad view, which he 
showed alike in his committee work and among 
his colleagues and friends. 


Raw Materials and Labour 


THE annual meeting of the Association of 
British Chambers of Commerce took place in 
London on Tuesday and Wednesday, September 
llth and 12th. In his Presidential Address, 
Mr. J. 8. Dodd said that during the war British 
industry had proved that it was resilient, inven- 
tive, and could improvise, and that, given 
encouragement, it would do for reconversion 
what it had done for conversion. Emphasising 
that the reconversion of industry and demobili- 
sation were urgent problems, Mr. Dodd stated 
that before industry could hope to make pro- 
gress in supplying either exports or material 
for the home market, plant, raw materials, and 
labour were key essentials. In many trades 
plant was available in large quantities, and its 
redistribution to essential points on the indus- 
trial map quickly, and at cheap prices, was a 
matter of necessity. In many cases, raw 
materials were in abundance, and in others they 
were scarce; but the raw materials of one 
industry were the finished products of another, 
and a weak or broken link might prevent the 
completion of an otherwise strong chain of 
manufacture. This was a matter, Mr. .Dodd 
continued, which called for co-ordination and 
foresight on a considerable scale. Without any 
doubt, labour presented the greatest problem. 
There were many firms with plant ready to start 
upon orders which they had received, but the 
necessary labour was either not available or 
forthcoming, and while this condition existed 
firms were facing often enough terminal losses 
on war contracts or carrying heavily accen- 
tuated overhead costs with little or no produc- 
tion. A galling situation arose where firms had 
plant ready, large orders, and materials on 
hand, and had not the labour to produce the 
finished goods, while at the back of his mind the 
employer knew the necessity to the country of 
exports, and yet had the fear that his overseas 
competitors might be in the market well ahead 
of him. The spirit of adventure in industry or 
commerce, Mr. Dodd asserted, could not be 
measured in terms of hard cash. It was the 
spring from which invention, enterprise, and 
employment flowed, and which within the 
bounds of social] and moral justice could bring 
in its train prosperity and happiness to many. 


The Engineering Industry Outlook 


In an address given on Tuesday, September 
llth to the members of the Midland Section, 
Lord Davidson, President of the Engineering 
Industries Association, said that he believed 
that this country was on the threshold of a 
tremendous recovery, and that engineering, in 
spite of all its apparent difficulties, would lead. 
He pinned his faith very largely to the law of 
supply and demand, which in an expanding 
world could become almost inexhaustible. 
With regard to engineering personnel, he pre- 
ferred the term “ production operatives,” and 
regarded “labour” as an out-of-date expres- 
sion. If we made proper use of the people 
released from the Services and war industries, 
there should be no shortage of production 
operatives. It was important, he felt, that men 
and women leaving the Services who were in a 
position to choose their employment during the 
initial period of fifty-six days, should be given 
a fair and adequate picture of what was avail- 
able to them. With out highly concentrated 
population, coupled with the needs of our 
Empire, and the necessity for liquidating the 


several Commonwealth countries, we should 
also have to adopt an industrial system which 
provided for a substantial measure of mass pro- 
duction. He hoped that we should use the 
enormous capacity of the smaller firms, which 
had made an invaluable contribution to war 
production, and which were now struggling to 
develop other work. We were short of modern 
factories, and some measure of new factory 
building should rank equally with house build- 
ing. Financially, Lord Davidson concluded, 
our engineering industry was in a terrible 
position, contributed to by wrong methods of 
taxation. There was no money for reconver- 
sion and re-equipment, for meeting E.P.T. 
liability, and for providing new working capital. 
Huge sums of money were required to carry 
the impossible load that no industry had ever 
had to face before. Nothing less than the 
adoption of new drastic measures could deal 
adequately with the situation. 


The Aircraft Gas Turbine 


Ir is announced by the Institution of 
Mechanical Engineers that Air Commodore 
Whittle, Hon. M.I. Mech. E., has accepted an 
invitation from the Council to give the first 
James Clayton Lecture on Friday, October 5th, 
1945, at the Institution, at 5.30 p.m. This 
lecture will deal with the early development of 
his system of jet propulsion by the internal 
combustion turbine under the title “‘ The Early 
History of the Whittle Jet Propulsion Gas 
Turbine.” The lecturer proposes to present 
the story of the development of his historic 
invention up to the time of the first successful 
flight. Apart from the great historic interest of 
this outstanding development, the story of the 
difficulties encountered and how they were over- 
come will, it is believed, be stimulating and 
helpful to engineers in many other fields than 
that of the internal combustion turbine itself. 
The lecture will be illustrated with some cine- 
matograph films of jet planes, and it is hoped to 
include the first experimental engine and the 
first flight engine, amongst a number of other 
exhibits. The institution of the James Clayton 
Lectures is referred to in an article on another 
page of this issue. 


The G.W.R. Llangollen Railway 
Accident 


AN unusual railway accident took place on 
the Great Western Railway, near Llangollen, 
early on Friday, September 7th, when the 3.55 
Chester to Barmouth mail and newspaper train 
became derailed at Sun Bank Halt, near 
Llangollen. The accident was caused by a. 
section of the permanent way and embankment 
having been washed away by water escaping 
from a breach in the bank of the old Shrop- 
shire Union Canal, which is now owned by the 
London, Midland and Scottish Railway Com- 
pany. The canal burst its banks and flooded 
the valley, carrying away a large portion of the 
railway embankment, and leaving the tracks 
suspended in the air. The train plunged into 
the ravine about 4.55 a.m., and both the up and 
down lines were blocked. Some sixteen trucks 
piled up, with the locomotive and its tender, 
and the driver, David Jones, of Wrexham, was 
pinned in the engine cab under the debris. He 
died from his injuries. The fireman, Geoffrey 
Joy, of Wrexham, was thrown clear, and he 
and the guard, Frederick Evans, of Chester, 
escaped with shock and minor injuries. The 
whole train, including one mail van, caught fire, 
and burned fiercely, the fire being fed by drums 
of oil contained in one of the wagons. For- 
tunately, the train was not carrying passengers. 
Most of the mail carried was salved. Until the 
line was restored to normal working early in the 
week, an omnibus service was run between 
Ruabon and Llangollen. The canal burst its 
banks about twenty-two years ago at a point 
not far distant from the scene of the present 
derailment. Fortunately, at that time the 
break occurred at a point at which the railway 
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Nationalisation ‘of ‘Coal Mining in” 
Kurope 


By Sir RICHARD 


pene ownership of collieries in Continental 
/ Europe has been carried out to a greater 
extent than is commonly realised, but 
speaking generally, cannot be said to have 
competed successfully with private enter- 
prise in the exploitation of coal deposits. In 
view of the present Government’s declared 
policy to carry out the nationalisation of the 
British coal mining industry, it is well to 
learn what has been the effect of a similar 
policy in other countries where it has been, 
or is being, put into practice. 

Russia.—Taking the case of Russia and 
comparing the state of the coal mining 
industry there before the revolution, which 
resulted in. the transference of all industry 
from private enterprise to State control, with 
that subsequent thereto—for which purpose 
we may select results of working in the year 
1924 as against those of the years 1913 or 

1914—-we find that there was a considerable 
reduction in output and that that output was 
obtained only by the aid of important State 
subsidies. Thus in the year 1914 the coal 
mining industry received subventions in cash 
of 28-8 million chernovetz (1. chernovetz 
equals about £1 1s.) and a credit of 50 million 
chernovetz. 

The position of the coal miner was far 
worse also. Thus, in the Donetz basin, 
whereas in March, 1914, he received 36-8 gold 
roubles, in the like month of 1924 he was paid 
only 15 gold roubles, and the output of coal 
decreased by 50 per cent. It is worthy of 
notice that whilst the output per man per 
annum in 1913 was 149-4 tons, in 1924 it was 
only 86-8 tons. 

Before the first Great War—the Bolshe- 
vicks assumed power, it will be remembered, 
in November, 1917—nearly half the capital 
in the Donetz coal industry was foreign and 
over three-quarters was invested in iron, 
mining, engineering, and the oil industry. 
Russian industry, too, was then aided also 
by a rapidly developing system of joint stock 
banks, many of which made long-term 
advances to industry on a_ considerable 
scale, on the model of the German “ com- 
mercial banks,”’ playing the réle of collecting 
individual savings as deposits, and then re- 
lending them to industry. By the winter of 
1916 economic exhaustion and collapse took 
place. 

Later years however have witnessed a great 
expansion and improvement in the Russian 
coal industry. There is no official document 
available on the subject, but the U.S.S.R. 
Hand-book, published by Victor Gollancz, 
shows that whereas in 1913 the output of 
coalin metric tons was only 29,117,000 it had 
risen by 1940 -to 164,600,000 and that 
whereas in the year 1928 the monthly wage 
per man employed at the mines was 63-27 
roubles, it had risen by 1935 to 212-97 
roubles. 

The Prussian State Mines.—The Prussian 
State at one time owned three large collieries 
in Upper Silesia (which. by partition of the 
province after the first World War passed to 
Polish territory), three brown coal mines, and 
eight bituminous coal mines in the Ruhr. 
These State-owned mines produced about 
93 million tons of coal per annum. Besides 
these mines, which were managed by the 
State, Prussia had control of the Hibernia 
Mining Company, but as this was being run 
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necessary. In the year 1924.a law came before 
the Prussian Diet by which the whole of the 
extensive mining property of the Prussian 
State was leased to a private company in 
which the State was a shareholder, but which 
otherwise was run entirely as a private 
concern—a step making a definite end of 
socialisation. 

The change over from nationalisation to 
private enterprise was no doubt prompted by 
the fact that the State-owned mines, placed, 
though they were, in the midst of a prosperous 
industry, had not been able to show profits, 
but, on the contrary, had required consider- 
able subsidies to keep them going. Apart 
too, from financial considerations, the fact 
that the collieries run by the State had fallen 
behind the privately owned mines in the 
matter of efficiency and technical develop- 
ment played a considerable part in the 
Government’s decision. Is a like experience 
to characterise the British coal mining 
industry and ‘so history repeat itself? I 
wonder. 

The Position in France.—The northern 
coal mines in France, namely, those of the 
Nord and the Pas de Calais, comprising some 
eighteen different companies which are the 
largest and most important coal concerns in 
France, were, by Government Ordinance, 
nationalised on December 13th, 1944, the 
claims put forward by the supporters of this 
action appearing to be very similar to those 
of the advocates of nationalisation in our 
own country, namely—to put it in a nutshell 
—that the State alone could use the mines 
so as to get the best out of them. As a full 
and clear account of the nationalised French 
coal mines by its Paris correspondent 
appeared in THE ENGINEER of July 27th last, 
further reference to the subject need not be 
made here. It will be interesting to learn in, 
say, a year or two from now what has been 
the effect in respect of financial results, out- 
put, prices and wages, and, not less 
important, as regards the peaceful prosecu- 
tion or otherwise of the industry under the 
changed system of ownership. 

The Development of the Coal Mining 
Industry of Holland.—For the purposes of 
comparison with Great Britain, Holland pre- 
sents perhaps the most interesting case of all 
other European countries, as the natural 
mining conditions of the two countries are 
very similar—although the Dutch seams 
worked are not as thin as those from which 
coal is now being got in British collieries. 
The “‘ proved ” coalfields of Holland are : 
(1) That of South Limburg, shown to be 
workable over an area of about 88 square 
miles in the region of Kerkrade, Heerlen, 
Schinnen, Geleen, and Sittard. An addi- 
tional 25 square miles may contain workable 
coal. This area is a direct continuation of the 
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European coalfields to be exploited, is most 
interesting. As a matter of fact, coal was 
worked very -early in Holland, for the 
monks of Rolduc, near Kerkrade, as far back 
as 1296, obtained it from the outcropping 
mineral in the valley of Roer along’ the 
Dutch frontier, and continued to work these 
deposits until the end of the eightoenth 
century, when the French invaded the 
Netherlands and declared the mine—the 
Domaniale Myn—the property of the State 
just as they so proclaimed some of the coal 
mines in the Saar. As the result of this 
invasion the kingdom of Holland was founded 
under the Napoleonic régime and French law 
introduced. It will be remembered that it 
was in March, 1791, that Count Mirabeay 
made the declaration that ‘‘the mineral 
deposits are the property of the State,” 
which laid the foundation of mining legisla. 
tion, not only in Europe, but in many other 
countries also, Great Britain until recently 
and the United States of America, being the 
outstanding exceptions. 

By the Peace of Vienna in 1815 the mines 
became, therefore, automatically the property 
of the respective kingdoms—the Netherlands 
and Prussia. About fifty years later the 
Germans, who had developed coal mines in 
the adjacent territory, Kohlscheid, obtained 
a mining concession south of Domaniale Myn 
and sunk there the shafts of the Neu-Prick 
mine, which became connected with the 
Vockart colliery on the other side of the 
frontier. The Neu-Prick mine was exhausted 
forty years ago. 

The Dutch Government did not know what 
to do with a small colliery situated in the 
furthest corner of their territory, so they 
readily included it in a railway concession 
which a German concern sought for the con- 
struction of a single line railway between 
Aachen and Maastricht, consequently the 
Domaniale colliery was leased to the Aken- 
Manstricksche Spooriveg Maatschappy (the 
Aachen-Maastricht Railway Company) which, 
arrangement lasted until the railway was 
eventually taken over by the Netherlands 
and the colliery leased to a private Dutch 
company. 

Up to this time the mine had been worked 
ona small scale, producing coal only sufficient 
to meet the needs of a single-line railway and 
other purely local requirements for the 
eastern extension of the coalfield was cut off 
by a large fault. 

To the north the Germans carried out 
intensive developments of their coalfield 
along the German-Netherlands frontier where 
they had, in sinking their pits, to penetrate 
the heavily watered newer formations over- 
lying the carboniferous system, and had 
trouble, too, with two very large faults (the 
Felbiss and Sandgeewand), the former cutting 
off the field in which the Domaniale Myn is 
situate and both of them traversing Dutch 
territory. It was the existence of these 
formidable faults, throwing down the coal 
measures to great depths and bringing in the 
mass of heavily watered overlying and newer 


formations, that prevented for so long the 
exploitation of the Dutch coalfield as we now 


Aachen) of Germany to the east. 





already as a private concern, no change was 


Canpine coalfields of Belgium from the west 
and the Worm basin (Aix la Chapelle or 


(2) The coalfield of Southern Peel, in 
North Limberg, extending into the province 
of North Brabant. Of this, an area of about 
65 square miles may be considered workable, 
while a further 20 square miles may be 
regarded:as a possible extension. 


History. oF Coat MINING IN HOLLAND 


know it. Although there were in being in the 
middle of the nineteenth century some coal 
mining concessions granted by the Dutch 
Government to private concerns, no one was 
willing, in view of the difficulties and dangers 
experienced by the Germans on the other 
side of the frontier, to risk the capital neces- 
sary to sink and develop a colliery in the 
hidden coalfield of Holland. The contrivance, 
however, designed about the year 1894 by 
the German Honigmann, of sinking shafts by 
boring and applying muddy water under 





The history of the development of this, 
commonly regarded as the last of the 


high pressure to sustain the sides of the shaft 
and raise the debris, changed the whole 
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aspect of affairs,* and Honigmann, not only 
definitely proved the existence of workable 
coal seams below the newer formations, 
which had for long been assumed, but showed 
that they could be sunk, too, at a reasonable 
expenditure of capital, so sinkings through 
the running greensands to a depth of 330ft. 
were carried out successfully at Heerlen by 
March 31st, 1897. These shafts were of small 
diameter, namely, 12ft. to 13ft. 

At this time the Oranje-Nassau concession, 
which was the first to be developed, was 
mainly held by French and Belgian interests, 
and the Willem concession was almost 
entirely a Belgian concern. Stimulated by 
the success experienced by the Oranje- 
Nassau sinkings, the owners of the Willem 
concession sunk to the lowest seam (anthra- 
cite) on their property, but, desirous of having 
shafts of greater diameter than that at 
Heerlen, adopted the Poetsch freezing system 
of sinking,* and in 1899 successfully pene- 
trated the formations overlying the carbon- 
iferous system to a depth of 197ft., the shafts 
being L6ft. 6in. in diameter. Inspired by the 
success Obtained by the Oranje-Nassau con- 
cessionaires, several other companies started 
drilling with the view to obtaining coal mining 
concessions from the Dutch Government on 
the plea of being, according to the French 
law, operative in the country, “ discoverers.” 
But the Government was in no hurry to 
satisfy their aspirations, and, instead, passed 
a law whereby there is reserved to the State 
for exploitation an area of 65,000 acres in the 
South Limberg coalfield, in which area is 
included the Wilhelmina concession already 
referred to. The Government eventually 
decided that in future all exploration for 
minerals in the kingdom should be carried 
out by the State, and by it the whole of the 
coalfields have been carefully and system- 
atically bored with the resultant discovery of 
additional coal, as well as deposits of salt. 

Adjacent to the State mining area were the 
so-called Maas concessions, which the State 
also acquired at a valuation carried out by 
foreign experts. 

The department of Government to which 
was relegated the supervision of the State’s 
mining interests was the Ministerie Van 
Waterstaat (Ministry of Public Works), 
which employed two classes of civil servants, 
viz., administrative and engineering, none of 
which had specialised in mining. So the 
Secretary of State in charge of the depart- 
ment in question instituted a consultative 
body of three eminent minjng men, who act 
as directors of the State mines, which are 
carried on just as if they. were privately 
owned, the only difference being that the 
State is the sole shareholder and the easy 
* banker.” 

There are now twelve colliery concerns in 
Holland, eight of which are privately owned 
and four State-owned. Production began in 
1901 at the Emma mine, in 1910 at the 
Wilhelmina mine, in 1915 at the Hendrik 
mine, and at the others later. 

The latest available figures of production 
are as follows :— 





; 1936. 1937. 1938. 
Privately -owned 
mines ... 4,798,495 5,883,751 5,289,981 
State-owned 8,004,043 8,437,517 8,197,544 
12,802,538 14,321,268 13,487,525 


Linked up with the State mines are by- 
product recovery works, chemical works 
(making artificial manure), as well as the 
generation of electricity and gas, which forms 
of light and power are distributed over wide 
areas by the State—though provincial under- 





* Fora description of the Honigmann and the Poetsch 
methods of sinking shafts see pages 216 to 217 and 252 
to 261 respectively in the ‘‘ Sinking of Shafts,” third 


takings are in existence also. The triumvi- 
rate, which controls all these undertakings, 
comprises three men of outstanding business 
capacity and ability, who are not selected 
from the Civil Service. The daily routine 
work of the mines, &c., is in their hands, and 
only major decisions are referred by them to 
the State Department, e.g., as to large exten- 
sions and the purchase of plant and machinery 
for new installations. 

In the matter of mine accidents, the posi- 
tion is somewhat peculiar. When in 1898 the 
Ongevallen-Wet (Casualties Act) was intro- 
duced, the mining industry informed the 
Government that whilst they were willing to 
assist, yet they could work the job not only 
as efficiently as the Government, but much 
more cheaply. In order to secure the 
co-operation of the employers the Govern- 
ment allowed that, besides the Ryks- 
Verzekering Bank (State Insurance Bank) 
the Werk-Gevers Risico Bank (Employers’ 
Risk Bank) should participate in the financial 
part of the scheme. The persons who investi- 
gate accidents, both on the surface and under- 
ground, are Government officials and serve 
under the State Bank. The mines inspec- 
torate receive almost daily reports from these 
insurance officials, though the mines inspec- 
torate acts also quite on its own initiative. 

Results have shown that though the worker 
gets the full legal indemnification, whether 
his employer is contributing to the State 
Insurance Bank or the Employers’ Insurance 
Bank, the latter works much more economic- 
ally of the two. 

It is difficult to institute a comparison 
between the privately owned and the State 
mines in respect of the commercial results 
relatively achieved, as the balance sheets of 
the latter are complicated by the fact that 
the State mines sell electric current and gas 
over extended areas which the privately 
owned enterprises cannot do. The two 
classes of concern work the same seams, pay 
the same wages, have to meet the same 
insurance charges, &c., and both are under the 
charge .of highly competent management. 
Putting the question to a Dutch mining engi- 
neer friend of mine, I received the somewhat 
cryptic answer: ‘“ The possibility is, because 
it is the general rule that Government indus- 
tries are not prosperous, that the Dutch 
State mines might be on the lower side.” 
But he added: “It would not be right to 
apply thistothe Dutch State mines, seeing that 
everything is done to minimise direct inter- 
ference from the Hague, which may effectu- 
ally reduce “‘ red tape.” 

Holland is a large importer of coal, coke, 
and briquettes; thus the fuel imports in 
recent pre-war years were as follows :— 


1936. 1937. 1938. 
Goad uss. 0 7,292,901 ... 8,268,705 ... 7,728,238 
Total fuel ... 8,002,070 ... 9,021,563 ... 8,378,603 


Her exports of coal amount to roughly three- 
quarters of her imports thereof. 


CONCLUSION 


Reviewing the position in Holland, certain 
questions arise in one’s mind requiring to be 
answered ; for instance, (1) will the system of 
State ownership continue to work out satis- 
factorily ? The ‘ Triumvirate” has great 
freedom of action, whith is all to the good. 
But will it always be composed of men of like 
ability and experience ? (2) Some time ago 
a serious dispute arose between the State 
mines and the chiefs of the several provincial 
electricity works. The State mines endeav- 
oured to have matters so arranged that all 
electricity for the whole country should be 
generated from the mines, but the managers 


and won. Concentration may be carried to 
excess. (3) Will our own Government, when 
they introduce their measures for the 
nationalisation of the British mines, seek to 
link them up with the electricity and gas 
undertakings and nationalise the latter also ? 
I have endeavoured in the review of the 
subject of the nationalisation of the coal 
industry—so far as it has been carried into 
effect in European countries—to state the 
facts fairly and dispassionately, and readers 
thereof will doubtless draw their own 
inferences and arrive at their own conclusions. 
No British Commission that has inquired 
into the coal mining industry has reported in 
favour of nationalisation. The Sankey 
Commission, whose final report appeared in 
1919, was divided on the subject, the colliery 
owners and independent business men repre- 
sentatives thereon condemning it, the work- 
men and Socialist members favouring it. 
The Samuel Commission, composed of four 
independent and impartial men, reporting 
in 1925, said: ‘‘ We have seen, however, no 
scheme that will withstand criticism, ... we 
are not satisfied that the scheme proposed 
to us is workable, or that it offers a clear 
social gain. We perceive in it great economic 
dangers and we find no advantages that 
cannot be obtained as readily, or more 
readily, in other ways.” 

The nationalisation of the British coal 
mining industry will be a vast and most 
serious undertaking, perhaps the most serious 
venture within the kingdom, any British 
Government has ever embarked upon. 
Necessary as Government control and 
consequent centralisation may be during 
the abnormal conditions brought about 
by war, no valid argument can, so far 
as I can see, be founded upon the fact 
in support of Government control of this 
or any other great industry in times of peace. 
The conditions are entirely different. Com- 
plete freedom of action for those engaged in 
the management is absolutely essential to the 
successful conduct of an industry so highly 
organised and technical as coal mining. 
Where an industry has to be conducted under 
a great diversity of conditions, the edicts 
of a central authority stand in constant need 
of modification as they are applied to 
particular cases. It is not possible by a 
bureaucratic system of direction efficiently 
to administer the 1720 coal mines of Great 
Britain. 

But of one thing we may be certain, and 
that is, whether the mines are conducted 
under a system of State ownership or worked 
by private enterprise, the present colliery man- 
agement will continue wholeheartedly to serve 
the national interests to the best of its 
ability with a view to meeting the demand 
for coal. 








Rapio DEVELOPMENT IN MoZAMBIQUE.—The 
first important civil radio contract to be placed 
since the end of the European War has been awarded 
to Marconi’s Wireless Telegraph Company, Ltd., by 
the Portuguese Ministry of Colonies. It provides 
for the establishment of a complete system of radio 
communications in the Portuguese East African 
Colony of Mozambique, at a cost of approximately 
£120,000. Twelve short-wave telegraph-telephone 
stations will be erected at key points throughout the 
Colony. Three main stations equipped with high- 
speed transmitting and recording apparatus for the 
telegraph services are to be erected at Lourengo 
Marques, Beira, and Nampula; the first two of 
these stations also having telephone terminal equip- 
ment linked with the Colony’s internal telephone 
system. All stations will be in communication with 
Lourengo Marques and Beira, and three of them— 
Lourengo Marques, Beira, and Mossuril—will be 
equipped for communication with ships at sea. 
Provision is to be made for emergency services with 
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of the provincial works fought the proposal 


Loanda and Lisbon in case of need. 
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TRANSPORT IN ASIATIC RUSSIA 


ie four great rivers, the Amur, the Lena, 
the Yenesei, and the Ob (or Obi), and their 
tributaries, and other inland waterways, all 
totalling many, many thousands of miles in 
length, together with the great lakes, Baikal, 
Balkash, the Sea of Aral, and the Caspian Sea, 
form the most natural means of transport. 
These waterways are open for navigation 
during some months of the year and when 
frozen are used for sledge transport. 

Until the twentieth century the only 
method of transport between Europe, across 
Siberia to the Pacific, was the Siberian trunk 
road. In 1890, a Russian who travelled along 
its thousands of miles, said it was ‘‘ the longest 
and it seems the worst road in the world.” 
He wrote of “ impossible mud, water, boggy 
ruts, detours, tumble-down bridges, wayside 
inns with bed bugs and vermin, evil smells, 
and abusive language.” 

The construction of the Trans-Siberian 
Railway (1891-1900), was the first great effort 
to introduce modern transport into Siberia. 
It connects St. Petersburg and Moscow with 
Vladivostok. In 1900, the bridge over the 
Yenesei River was completed, and the first 
trains passed over it. In the early years of 
this century, regular schedules were operated 
over the longest single railway in the world, 
about, 6000 m. It was built in ten years for 
strategio rather than economic purposes, but 
in recent years this line, and many others 
since built, have made possible great econo- 
mie developments in Soviet Asia. 

The Trans-Siberian Railway had for a time 
but little effect upon the backward social 
conditions of the Russian peasants and 
natives in Siberia. 

For many years this line was a single track, 
but in recent years the track has been 
doubled and in some places there are three 
tracks. Built for military purposes, in order 
to bring supplies to the Far East, since 1940 
it has been used to bring supplies from Asiatic 
Russia into Europe. It runs north of Man- 
churia for some distance, and then turns 
abruptly south, not far from the western 
borders of Manchuria, to Vladivostok. 

In same respects, this Trans-Siberian Rail- 
way in recent years has had the same results 
as the Canadian Pacific Railway in opening 
up a great continental area. 

It is a 2500-mile haul from Irkutsk, on 
Lake Baikal, in the Soviet Far East, to 
Vladivostok, but the Trans-Siberian line 
is now double-tracked and from Khaborovsk, 
where the line turns abruptly south, near the 
Manchurian border, to Vladivostok, there 
are three tracks. The standard equipment 
includes “SQ” tender-condenser locomo- 
tives, which eliminate cost of heating from 
low temperature feed water in winter. The 
automatic block system, with other modern 
methods, have inereased the efficiency of 
the system. 

There is also the Chinese Eastern Railway 
built by the Russians (1896-1903), and for 
many years guarded by Russian soldiers. 
It connects Vladivostok with the Trans- 
Siberian Railway, not far east of Chita; it 
passes through Harbin in Manchuria; it 
reduces the distance by rail from Vladivo- 





stok to Europe by 1000 miles. This branch 
was built through Manchuria in order to 
connect the railway with Port Arthur. But 
Port Arthur was surrendered after the Russo- 
Japanese War. The railway was sold to the 
Japanese after they seized Manchuria in 1931. 
Under a recent agreement with China the 
railway will now come under the joint 
administration of the Chinese and Russians. 

The Russians have commenced the con- 
struction of a railway some distance north 
of the Trans-Siberian track, terminating at 
a place called Gavan, on the coast of the Sea 
of Japan. The purpose of this new line is 
probably the same as that of the Canadian 
National Railway, which was to open up the 





connection between Chelyabinsk and 
Kaminsk, have relieved the burden of freight 
on the older railways so that the rate of 
movement of goods is in advance of the 
average of the U.S.S.R. 

From Magnitogorsk to Sverdlovsk was a 
thirty-eight-hour journey (1933) along a 
three-year-old single tracked line, laid on the 
steppe almost without ballast. The train 
rumbled along at from 15 to 20 miles an hour, 
It was typical ‘of the pioneer work. Sverd. 
lovsk has since become one of the largest 
transportation centres in the Soviet Union, 
It is a junction of seven railways and an 
important air terminal. 

The combination of Kuznetsk coking coal 
with the ores of the Urals led to the establish. 
ment of iron and steel centres 1250 miles 
apart, at both ends of a double-traftic rail. 
way. Kuznetsk coal is carried westwards 
for Ural industries, and Magnet Mountain 
iron ore goes eastwards as the low-grade 
Ural coals are unsuitable for coking. From 
the new coalfield at Karaganda, in the south, 
good coking coal, nearer to the iron ores of 
the Southern Urals than Kuznetsk, are 
hauled some 800 miles by rail. Although 
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RAILWAYS OF THE SOVIET UNION 


more northern territory. Opening up new 
areas for mining, industries, and agriculture 
in Siberia by mechanised transport has been 
a feature of Soviet planning. 

The new Baikal-Amur Railway leaves the 
Trans-Siberian at Taishet, 270 miles east of 
Krasnoyarsk, and about 450 miles west 
of Irkutsk. Trains run from Taisket to the 
port of Ust-Kut on the Lena River. This is 
the first stage of the great northern railway, 
that is (or was) under construction, for it is 
said to be completed. In one place it runs 
500 miles north of the Trans-Siberian line, 
but the route averages about 200 miles north 
of it. It passes through the newly con- 
structed, but great industrial city of Komso- 
molsk. It is planned to extend the line down 
the Lena Valley to Yakutsk. Meantime, the 
Lena River and its tributaries provide 6250 
miles of navigable waterways from the 
interior to the Arctie Ocean. In summer, 
steamers run out of Yakutsk up the Lena 
for a distance of 1100 miles. 


RAILWAYS IN THE URALS 


This area is equipped with a good railway 
network. The Ufa-Magnitogorsk, the 
Akmolinsk lines, and the short, but important 





not yet fully exploited, this newer coalfield 
will gradually transform the Karaganda area 
in Kazakhstan. 

The trend of Soviet planning is the wider 
dispersal of industry and that has led to an 
expansion of the railway system to serve new 
districts and to improve communications 
between regions. Over the whole, Soviet 
Union freight increased from less than 132} 
million tons in 1913, to 568 million tons in 
1938. 

A double-tracked railway connects the 
rich potash deposits of Solikamsk, in the 
Urals, where an estimated deposit of 18 
billion tons of rich cartalite and silvinite is 
being worked, The 1940 production exceeded 
2 million tons. The new railway connects 
the potash deposits with the coal mining 
centre of Kizel. From these coalfields over 
$4 million tons were produced in 1936. A 
local electric power station of about 
100,000 kW supplies power for the Kizel- 
Sverdlovsk electric railway. 


RAILWAYS IN CENTRAL ASIA 


In fifteen years, 4000 miles of new railways 
were built to develop the mineral wealth in 
Kazakhstan, covering the desert, the moun- 
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tain, and the steppe. They link mineral 
deposits, unknown, in Tzarist days, but dis- 
covered by Soviet prospectors, to smelters, 
factories, and fuel supplies. The total 
mileage of railways was 5200 in 1942 in 
Kazakhstan. 

There are four trunk lines. The first to be 
built was the Chkalob-Tashkent line, which 
touches the Sea of Aral and runs on to 
Tashkent. ‘Then there is, the Turkistan- 
Siberia line, known as “‘ Turksib.” This joins 
the Chakalob-Tashkent line. The Trans- 
Siberian line only runs through Kazakhstan 
for a short length, but is close to it in the 
north for more than a thousand miles, and so 
it is possible to go right round the republic, 
but the journey would take ten days of con- 
tinuous movement in an express train. 

The Turksib Railway was one of the 
Soviet’s first efforts to improve transport in 
Siberia. It was commenced in 1926, in order 
to carry Siberian coal and food into the 
cotton lands of Central Asia. About 30 per 
cent. of the 55,000 workers employed during 
the peak of construction had formerly been 
nomad horsemen and this was their first 
introduction to engineering work. Within 
five years, ten or twelve trains a day were 
running between Alma-Ata and. Novosi- 
birsk, a@ distance of about 1000 miles. The 
line not only carries mineral wealth from the 
Kazakh and Kirghiz areas, but is an import- 
ant factor for trade with Mongolia and West 
China. It was a route for Russian aid to 
China before the German attack on the 
Soviets. 

From Petropavlovsk, on the ‘Trans- 
Siberian line, in the north of Kazakhstan, a 
third line was built to Lake Balkhash, which 
is situated in the middle of Kazakhstan. 
Then a fourth line, built since 1939, connects 
the Lake Balkhash route with Katali, south 
of Magnitogorsk, in the Urals. This line is 
only 500 miles long, but it carries coal from 
Kazaganda to industries in the Urals, until it 
joins another railway. 

In addition to these main trunk lines there 
are a@ number of short branches, one 321 
miles connecting the Chaklob-Tashkent line 
with the Emba oilfields. Then there is the 
line, 256 miles long, which connects the 
copper deposits and refinery of Djezkazgan 
with the Balkhash Railway. Another line, 
400 miles long (with other lines), carries the 
Trans-Siberian Railway, as an extension, 
through Kazakhastap. 

As some indication of the industrial 
development of this area is the statement 
that since 1939 fifty-four new cities and towns 
have suddenly appeared in Kazakhastan, and 
at that date (1939) 120 large industrial plants 
had been built, since 1928, employing 600,000 
industrial workers. In 1913, the railways 
carried about 1} million tons of freight, but 
in 1937 when the network in Kazakhstan 
had expanded, they carried nearly 23 million 
tons of freight. 

Inbound supplies for Central Asia can be 
carried over the Allied Trans-Iranian supply 
route, while outbound supplies can also be 
sent by rail to the Afghan border, and thence 
by a winding motor road across Afghanistan 
to India. Admission to the Central Asian 
republics bordering other countries is diffi- 
cult, and very few foreigners have entered. 
Those who have expressed surprise at the 
recent and rapid economic development by 
engineering works. New railways linking the 
coasting networks with a port on the Caspian 
Sea have been built, and one is under con- 
struction to connect with. Iran. A newly 
built line runs from Stalingrad to Tashkent, 
and through that junction to the rest of the 
Soviet Union. Narrow-gauge railways serve 
the fertile valley of the Vakhsh River, where 


a £6,000,000 irrigation scheme has been 
carried out. 

Spurs of the Turksib and Central Asian 
railways have been constructed for the trans- 
port of coal, lead, zinc, and agricultural pro- 
ducts. In the Khirghiz Republic, 2,000,000 
tons of coal are mined annually. Most of it 
goes to Tashkent. Formerly, Central Asia 
imported coal from the Ukraine, in Europe. 

A project was announced to build a railway 
to connect the northern port of Petropavlovsk 
(ice free on account of the warm Japan 
current) with the Trans-Siberian line. It is 
said that this railway to Kamschatka was 
planned to begin construction in 1941, but 
nothing is published of the route or progress. 


Roaps 1n Astatic Russia 


Before the new railway north of the Trans- 
Siberian was projected, there were roads 
running north, but the country was very 
sparsely populated. In recent years, how- 
ever, great efforts have been made to improve 
the old roads and to construct others. 
Serviceable roads now serve all the cities in 
the Far East. They usually run parallel to 
the railways and take short haul freight. A 
road from Moscow to Khabarovsk has been 
planned and partially completed. There is a 
splendid road, 500 miles in length, connect- 
ing Vladivostok to Khabarovsk. Passenger 
cars have completed the journey in eighteen 
hours and lorries in thirty hours, which is 
about equal to the transport on first-class 
roads in the U.S.A. Since the economic 
development of the Far East, there has been 
an immense increase in lorry transport, and 
the railways handle very much more than in 
pre-war years. 

A highway westward frdm Khabarovsk 
was under construction in 1941 to form a link 
in the 6000-mile motor road from the Pacific 
to Moscow. Motor roads connect every 
important city in the Far East on the railway, 
to become invaluable if the railway is bombed. 

In 1929, the Amur-Yakutsk highway was 
built, connecting a town on the Aldan River 
with the Trans-Siberian Railway, near Chita, 
east of Lake Baikal. This all-weather road 
runs through the centre of the gold region, 
and now reaches Yakutsk. There is now a 
total of 20,000 miles of highways in Yakutia. 

On the north-west shore of the Okhotsk 
Sea, in the Far East, is the town of Magadan, 
which has two newspapers, with a combined 
circulation of 50,000 per issue. A first-class 
road has been built for several hundred miles 
to the navigable headwaters of the River 





Kolyma, which runs north to the Arctic. 

Southern Russia is joined with Southern 
Asia and China by the age-old route across 
Kazakhstan, along which caravans carried 
silk and spices from the Orient to Europe. 
In the second quarter of this century a recon- 
structed road, less known outside Russia 
than the Burma Road, is estimated to have- 
carried more supplies than the latter before 
1942 into China. For years a ceaseless stream 
of weapons, ammunition, tracks, medicines, 
&c., were carried over the railways, and then 
put on to lorries for the long journey to 
Chungking through the big Chinese provinces 
of Sinkiang, Kanzu, and Szechwan. 

A number of good motor roads connect the 
industrial centres in the Urals. The most 
spectacular construction of roads has been 
in Central Asia, which is connected by. high- 
way, via Iran, with Baluchistan and India. 
British and American engineers played an 
important part in the development of the 
Trans-Iranian and Trans-Afghan highways 
in 1940-41, a work of immense strategic 
importance. 

What is called the highest motor road in 
the world is said to have been made possible 
“ by dint of sheer engineering genius.” It is 
an excellent 468-mile highway, that crosses 
the Pamir Mountains joining the two Soviet 
Republics of Tadjikistan and Kirghizia, in 
Central Asia, and the former with the railway 
system. The line runs parallel with the 
Afghan frontier. It was not until 1931 that 
a wheeled carriage arrived in Tadjikistan by 
air from a distant factory. There are now 
4000 miles of highway in the territory, 
carved for the most: part out of the solid 
rock in the mountains. Formerly it was a 
region that had no respite from border 
warfare. To-day, gold, silver, lead, and 
petroleum (30,000 tons of oil in 1938) are 
mined and sent along the roads. The peasants 
were urged to work (1931) “ until each one 
has a European house, wears good boots, 
is educated, works in a collective, and has 
good roads through every village.” 

The Great Kirghizian. Highway has been 
built to run over hundreds of miles through 
Central Asia over high border mountains 
to Kashgar, in China. Transportation, by 
road, rail, and aeroplane, together with the 
radio, power production, and mechanised 
factories have transformed scores of 
thousands of nomads and semi-nomads into 
industrial workers and farmers, on land made 
productive by recent irrigation schemes. 

(To be continued) 








German Aircraft Power Plants” 





AERO-ENGINES 

ERMANY’S production and development of 

first-line aero-engines during the war was 
mainly in the hands of three firms—Daimler- 
Benz, Junkers, and B.M.W. Daimler-Benz and 
Junkers specialised in twelve-cylinder inverted 
vee liquid-cooled engines; B.M.W. produced 
nine-cylinder and fourteen-cylinder air-cooled 
radials. 

German aero-engines differed from our own 
in several respects. On‘the larger types direct 
fuel injection was universally employed instead 
of a carburetter. With this system the engine 
functions equally well in any position—a dis- 
tinct advantage in fighter aircraft. The super- 
charger is, theoretically, at least, more efficient 
and a lower boost pressure can be used because 
the supercharger delivers pure air through an 
unrestricted induction passage, whereas with the 
carburettermixture has to be drawn by the super- 

* Air Ministry News Service. 











charger through a passage restricted by venturis 
and diffusers. A backfire is impossible because 
thecombustible mixtureis sealedin thecylinders. 
Fuel consumption is also reduced, and better 
results can be obtained from inferior petrol. 
Accordingly the Germans did not normally use 
a fuel with a higher octane value than 96. The 
injection pump contains some intricate com- 
ponents, most of which have to be precision- 
made, but the Germans considered this a small 
price to pay for its many advantages. 

The policy of building their liquid-cooled 
engines in inverted vee form was dictated by 
considerations of good vision for the pilot and 
easeof mounting. Germanenginemountings were 
remarkably simple, and, as inother countries, 
the self-contained “power plant” idea was 
developed to simplify engine changing. The 
use of a large valve overlap—that is, with both 
inlet and exhaust valves open together—was 
used in order to enable the supercharger to 





202 


THE ENGINEER 


Seer. 14, 1945 








scavenge the cylinder completely. This was 
only possible with a direct fuel injection system. 

Single-stage superchargers largely followed 
contemporary British practice except for the 
Daimler-Benz system. Briefly, this system 
consisted of driving the supercharger by a kind 
of fluid fly-wheel, or infinitely variable drive. 
As more oil was admitted the drive became 





boost pressure than ours, and could therefore 
maintain their rated boost to a greater height. 
At the time of the collapse two German engines 
with a two-stage supercharger—the B.M.W. 
“801 TJ” fourteen-cylinder air-cooled radial 
and the Junkers Jumo “ 213 E ”—were avail- 
able. The B.M.W. had a turbo-supercharger in 








addition to a mechanical stage, whereas the 


effect was to provide charge cooling, suppressing 
detonation, and thereby allowing a higher 
boost pressure to be used for short periods, It 
could be used up to the rated altitude of the 
engine. With an engine of 1800 H.P. basic 
power, 300 H.P. could be gained by this means, 
‘GM 1” was first known under the code name 
of ‘‘ Ha-Ha,” due to the fact that nitrous oxide, 
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more positive until it was a direct drive. An 
arrangement was developed whereby the oil 
flow into the drive was automatically controlled 
by a capsule which compensated for altitude. 
(Jn the normal gear-driven supercharger the 
delivery has to be throttled because at sea level 
the supercharger develops more boost pressure 
than can safely be used.) 

In view of the otherwise highly developed 





Jumo *004B°"' TurRsO JET UNIT 


*Jumo” had two mechanical stages. The 
rated altitude of the ““Jumo” was 31,400ft. 
This engine was installed in the ‘‘ Ta 152H” 
high-altitude fighter. An exceptionally interest- 
ing installation was the Daimler-Benz ‘‘ DB 
603 U,” with a turbo-supercharger unit known 
as the “ TKL 15,” for the “ Bv 155” high- 
altitude fighter. It was intended that the rated 
altitude should be 44,000ft. 





or “‘ laughing gas,” was injected, into the super- 
charger intake. This system was for use above 
the normal rated altitude, and had the effect of 
raising the rated altitude by providing addi- 
tional oxygen. Usually three rates of injection 
were provided. The Junkers Jumo “ 213 E,” 
using the maximum rate of injection, gained 
418 H.P. at 35,000ft. 


An attempt to produce a_ stratospheric 

















state of German engines it is remarkable that Another factor which offset the lack of two-|bomber, the ‘‘Hs130E,’ at short notice 
HEINKEL -'HIRTH ‘‘001°* TURBO JET UNIT—PORT SIDE 
stage superchargers was the use of powerJentailed the use of three engines. In this 


two-stage superchargers did not appear in 
service until the last weeks of the war. The 
omission, however, is not as serious as the bare 
statement suggests, as German engines, with 
single-stage superchargers always used a lower 


boosting systems, known as “MW 50” (or 
*30”) and “GM1.” “MW50” was a 
methanol-water mixture, which was pressure 
injected into the supercharger intake. Its 


. 


arrangement a “‘ DB 605”’ was located in the 
fuselage and drove a two-stage compressor 
which fed the superchargers of two ‘“‘ DB 603 ” 
engines mounted on the wing and also its own 
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supercharger. However, this project was 
doomed to failure, and it was finally “axed” 
by the German Air Ministry in 1944, although 
previously its merits had been extolled at great 
length, particularly, of course, by Daimler- 
Benz. The Germans realised that the power of 
their engines at altitude would have to be 
increased in order to compete with Allied 
engines, and an extensive programme of two- 
stage supercharged engines (including turbo- 
supercharged types) was under way at the time 
of the collapse. German technicians thought 
very highly of the system used by Rolls-Royce 
for the Merlin ‘ 61” engine, and studied it 
intensely. 

German high-powered air-cooled radial- 
engine development was typified by the four- 
teen-cylinder B.M.W. “801.” This engine 
created quite an impression in this country, 
when it appeared with an engine-driven cooling 
fan and close-fitting cowlings, both the oil 





State money, and between June, 1942, and 
February, 1944, the German Air Ministry 
stopped work on no less than twenty-one 
different engine types of this concern alone. By 
the time developments of the well-tried and 
more conventional types had reached the 
operational state the war had been won. 


TuRBO-JET PROPULSION UNITS 


Three German firms have been principally 
concerned in the development of turbo-jet pro- 
pulsion units, namely, Heinkel (at first alone 
and later in collaboration with Hirth Motoren), 
B.M.W., and Junkers. Heinkel began work on 
a jet unit in 1936, and this was installed in the 
first jet-propelled aircraft (an “‘He 178”) to 
fly in Germany. The first flight took place in 
August, 1939, more than two years before the 
much-publicised flight of the Campini jet- 
propelled aircraft in November; 1941. This 





original Heinkel jet unit, known as the 





Junkers carried out some preliminary work 
on turbo-jet units in 1937, but little progress 
was made until the end of 1939, when the design 
of the now well-known “ 109-104” unit was 
initiated. The first ‘‘004 A” unit was run at 
the end of 1940 and flight tests were undertaken 
later in 1941, using an “Me 110” as a flying 
test bed. This unit gave a static thrust of 
1760 lb. for a specific fuel consumption of 
1-5 lb. per hour per pound thrust. 

The Jumo ‘“004B,” which incorporated 
various modifications, was designed at the end 
of 1941 and was first run about twelve months 
later. A prototype “Me 262” with two 
“004 B” units was flown early in 1943. 

B.M.W. began work on the “109-003” 
project in 1939, aiming at a static thrust of 
1300 lb. The first unit ran in 1940, but gave 
only 990lb. thrust with a specific fuel con- 
sumption of 2-2 1b. per hour per pound thrust. 
Since then considerable improvements have been 
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cooler and air intakes being inside the cowling. 
This engine lent itself admirably to the com- 
plete ‘‘ power plant ” idea, because it was com- 
pletely self-contained, apart from fuel, oil, and 
control connections at the bulkhead. The 
B.M.W. “801 D,” using 96 octane fuel 
developed 1730 H.P. for take-off and a form of 
additional petrol injection into the air intake 
was later incorporated, enabling a higher boost 
pressure to be used and a take-off power of 
1870 H.P. to be attained. 

When the idea of coupled existing engines in 
a single nacelle was abandoned (‘‘ DB 606,” 
“610,” and “‘ 613”’), the Germans accelerated 
the development of what they fervently hoped 
would be bigger and better engines. Each of the 
three big firms had such engines in various stages 
of development—Daimler-Benz, the ‘‘ DB 604” 
twenty-four-cylinder 3500 H.P.; Junkers, the 
Jumo ‘‘ 222” twenty-four-cylinder 2500 H.P. 
engine ; and B.M.W., the “‘ 803 ” twenty-eight- 
cylinder liquid-cooled radial 4000 H.P. engine. 
At the end of hostilities none of these engines 
were installed in operational aircraft. The 
“ Jumo 222”? was the most highly developed. 

The firm of Kléckner-Humboldt-Deutz was 
also busily engaged in developing sixteen and 
thirty-two-cylinder two-stroke diesel engines for 
aircraft and fast motor-boats. Up to the time 
of thecollapse the sixteen-cylinder engine had 
been built and was in the process of being bench 
tested. It was built with two banks of eight 
cylinders horizontally opposed and developed 
2200 H.P. The thirty-two-cylinder engine 
comprised two of the sixteen-cylinder units 
mounted one above the other, and was. to 
develop 5400 H.P. The engines were designated 
“DZ 710” and “DZ 720” respectively. In 
the middle of 1942 the German Air Ministry 
apparently realised that it would have to 
rationalise engine development. Hitherto the 
firms, particularly Daimler-Benz, had been 
running a fantastic development programme on 





B.M.W. ‘003° TuRBO JET UNIT—PORT SIDE 


“He S 3b,” had a designed thrust of approxi- 
mately 11001lb. It comprised an axial-flow 
inducer, a radial flow (centrifugal) compressor, 
an annular reverse-flow combustion chamber, 
and a radial inflow turbine. 

The next Heinkel unit of historical importance 
was known by the makers as the “HeS8” 
and had the R.L.M. designation ‘“‘ 109-001.” 





The ‘‘ He 280” twin turbo-jet aircraft was 


effected and development has been directed 
particularly towards economy in the use of alloy 
steels. The success achieved in this direction 
is indicated by the fact that the construction of 
the latest units requires only 1-3 Ib. of nickel. 
At the time when the war in Europe ended 
three German turbo-jet units had reached the 
stage of practical importance, namely, the 
Jumo “004 B,” the B.M.W. ‘“ 003,” and the 


Comparison of German Jet Propulsion Units 








Type of turbine ... 


Orifice control 
for starting, take-off, high 
speed and cruising 
Starting arrangement ...| Riedel 
stroke engine 
Full thrust speed... ...| 9500 r.p.m. ... 
Fuel een] see) veep 








petrol 


** Bullet ’’ with four positions} “‘ Bullet ” 


two-cylinder two-| Reidel two-cylinder two-| Reidel 


coe vee seep STOO T Pum... ose 
Light diesel oil or octane 87| Light diesel oil ... 


BMW “ 003.” Jumo “004 B.” Heinkel-Hirth “‘ 001.” 
Sea level static thrust,... 1760 1890 2860 
Ib. 
Weight, Ib. ... ... ... 1250 1585 2090 
Overall length, feet... 11-6 12-7 11-5 
Maximum diameter,feet 2-26 2-64 2-87 
Sp. a Ib. per 1-47 1-4 1-31 
hour per |b. thrust 
Type of compressor .| Seven-stage axial flow .| Eight-stage axial flow... Axial flow inducer. One 
diagonal stage. Three axial 
stages 
Combustion chamber] Single annular chamber with} Six chambers disposed sym-| Single annular chamber with 
arrangement sixteen burners metrically about central] sixteen burners 


casting 


.| Single-stage axial hollow) Single-stage axial, solid or| Two-stage axial, hollow 
blades 


hollow blades blades 
controlled by} ‘‘ Bullet ’ with two positions 
throttle lever position and for “‘ idling ’’ and “* power’? 
pitot head pressure 
two-cylinder two- 
stroke engine 
---| 11,000 r.p.m. 
-| Light diesel oil 


stroke engine 








designed to take this- unit, which, while other- 
wise generally similar to the “‘ He S 3b,” had a 
straight through instead of a reverse flow com- 
bustion chamber. The designed static thrust of 
the “HeS8” was about 1500lb. and the 
weight 840 lb. In 1941 work was begun on the 
*“HeS 11,” later known as the ‘ 109-011.” 
Although never operational, this unit had 
reached a fairly advanced stage when hostilities 





ended and is described briefly in a later section. 


‘Heinkel-Hirth “011.” Of these, only two—the 
“004B” and the ‘‘ 003 ’—were operational. 
The units are briefly compared in the accom- 
panying table. 

The net thrust of a jet propulsion unit varies 
considerably with speed and altitude. For 
example, the static thrust of the Jumo “ 004” 
at sea level is 19801lb. At 500 m.p.h. at sea 
level the net thrust is about 1670 Ib., and at 
500 m.p.h. at 20,000ft. the value has fallen to 
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approximately 10501b. For purpose of com- 
parison it may be noted that at 500 m.p.h. 
1 Ib. net thrust is equivalent to 1-33 thrust H.P. 
from an engine propeller combination. Thus at 
500 m.p.h. at 20,000ft. the Jumo “004” gives 
about 1400 thrust H.P. 

Apart from projected developments of the 
** 004” and “003 ” units to obtain increases in 
thrust, Junkers and B.M.W. had ambitious 
plans for much larger units. As in much of the 
German technical development work, under the 
forcing conditions of war there was a marked 
tendency to run before the art of walking had 
been fully mastered. Thus Junkers were work- 
ing on the Jumo “012 ”’ with a designed static 
thrust of 6000 Ib. to 6400 Ib. and a weight of 
4400 lb. This unit was to have an eleven-stage 
compressor and a two-stage turbine. Two of 
these units were destined to replace the six 
“003° units fitted to prototypes of the 
** Ju. 287.”" B.M.W. had done some experi- 
mental work on the ‘‘ 018” turbo-jet. With a 
twelve-stage axial flow compressor, an annular 
combustion chamber with twenty-four burners, 
and a three-stage turbine, the unit has designed 
static thrust of 7500lb. A very much more 
complicated design was taken up by Daimler- 
Benz in 1943. This unit was designated “‘ 007.” 
It was abandoned before it reached the pro- 
duction stage on account of its complexity. 


TURBO-JET AND PROPELLER COMBINATIONS 


The development of propeller turbo-jet com- 
binations was being fairly actively pursued at 
the end of the war. After the abandonment of 
the ‘007 ” turbo-jet ducted fan unit, Daimler- 
Benz were entrusted with the task of adapting 
the “He 011 ” turbo-jet for driving a propeller. 
This combination was designated ‘‘021.”” Mean- 


while Junkers were engaged in converting the 
“012” unit for driving a contra-rotating pro- 
peller, and B.M.W. were also occupied in 
modifying the design of the “‘018” for pro- 
peller drive. These turbo-jet propeller com- 
binations were to be known as “022” and 
“028” respectively. 


Liquip Rocker Units 


In the field of liquid rocket development the 
Germans displayed especial energy both before 
and during the war, This system of propulsion 
offers the advantage that a relatively high 
thrust is obtainable from a small unit of low 
weight. On the other hand, the prodigious fuel 
consumption is a serious drawback when the 
rocket is applied to aircraft propulsion. Of the 
units which were completed for this purpose, the 
most important was the H.W.K. “509” as 
installed in the ‘“‘ Me 163 B.” This unit weighs 
only 365 lb. and develops a maximum thrust of 
3300 lb. The fuels employed are concentrated 
hydrogen peroxide and a mixture of hydrazine 
hydrate and alcohol. Separate tanks are pro- 
vided for the two fuels, which are delivered to 
the combustion chamber jets under pressure 
by turbine-driven pumps. At full thrust the 
fuel consumption exceeds 1000 lb. per minute. 

The unit can be throttled back to give a 
minimum thrust of 220 1b., but there is then a 
considerable loss of efficiency. For this reason 
the unit developed for the “ 8-263” aircraft, 
the H.W.K. “509 C,” had a separate auxiliary 
combustion chamber for use when cruising. 
The main combustion chamber gives a thrust 
of 3740 Ib. and the cruising combustion chamber 
660 lb. When cruising at low thrust the use of 
the auxiliary chamber permits an increase in 





endurance for a given fuel consumption. 








British Home and Overseas Trade 





T a conference of the Lancashire and 

Cheshire Federation of Trade Councils, at the 
Tower Circus, Blackpool, on September 9th, 
Sir Stafford Cripps, President of the Board of 
Trade, delivered the speech from which the 
following excerpts are made. 

Not only are we short of every kind of civilian 
supply for the home market, just at the moment 
when there is a more pressing and urgent 
demand for them than ever before, but we are 
also unable to export the often similar goods 
needed all over the world—exports without 
which we cannot import the foods and raw 
materials that are vital to our existence. We 
certainly have the skill and capacity to produce 
the things we need, but we have so disrupted 
our whole peacetime economy over the last six 
years and so destroyed our export markets 
that it must take time, and a very considerable 
time, before we can reconstitute our peacetime 
industrial production. 

As a great nation of exporters in the past, 
anxious to recover our overseas markets, so that 
we may contribute to the utmost to the raising 
of the standard of living throughout the world, 
we shall, of course, welcome any practicable 
means by which the trade channels of the world 
can be made free for the flow of international 
trade. We desire to co-operate with the other 
countries of the world in every way that is 
possible to achieve the highly desirable—indeed, 
necessary—aim of an expansionist world 
economy. But in this co-operation our friends 
in other countries must realise our especially 
difficult situation in these immediate post-war 
years. These years of transition from a war-. 
time to a peacetime economy have their special 
problems which demand special methods to 
deal with them. Once that transition is accom- 
plished it will be far easier for us to adopt a 
common attitude to problems which will be 
common to ourselves and others. 

* * * * 


It is obvious that we must do our best to 


selves upon a permanent basis, while at the 
same time we strive to improve gradually the 
volume of supplies available for the home 
market, 

Exports cannot, of course, have an absolute 
first priority ; that would mean starvation and 
misery for our own people. But, having decided 
upon the standards which we at the moment 
can afford at home, we must then concentrate 
upon selling all we can abroad. This relates not 
only to consumer goods, but to machinery and 
other capital goods as well. There is a massive 
worldwide demand for capital goods of all kinds, 
but we must be careful that we do not deprive 
ourselves of those capital goods that are essential 
to our own reconversion of industry. 

It is in the task of getting the greatest possible 
production from our resources of manpower and 
materials that I want to enlist your aid. 

British industry is undoubtedly suffering from 
the drawbacks of the pioneer, and from other 
factors, too. The first in the field, with unlimited 
prospects of expansion for a great many years, 
industry devoted itself to continuing to produce 
without paying sufficient attention to the 
gradually increasing competition from other 
countries. So, particularly in the older indus- 
tries, we tended to become more and more out of 
date and instead of relying upon that inventive- 
ness and enterprise which started us on the road 
of industrial development, we tended to look 
more and more for Governmental aid by taxa- 
tion or tariffs, by subsidy or regulation, to cure 
defects ; these expedients, though they might 
bring a temporary relief, in the ultimate result 
merely cloaked the underlying cause of our diffi- 
culties. Manufacturers were obsessed by the 
theory that private enterprise should be left to 
its own devices until it called in the Government 
to assist it. This may have been an adequate 
method, during the period of great expansion in 
the latter part of the last century, but the facts 
of the situation during this century have 
abundantly proved its inadequacy. The Govern- 
ment not only can, but has the obligation, to 





increase our exports, especially to those markets 
where we hope to establish or re-establish our- 


see to it that the conditions of our industries 





are such as to serve the community efficiently 
and to give them a fair chance in the markets 
of the world. 

In the result even before the war many of our 
industries were hopelessly behind their overseas 
rivals, and that position has during six years of 
war grown steadily worse—with the exception 
of the engineering industry, which the Govern. 
ment did so much to develop during the war. 

Now, this static state of inefficiency las 
repercussions. upon the whole nation and 
particularly upon the workers. 

They become frustrated because it sterilises 
their wages at a low level, they lose interest in 
the national aspect of our production and tend 
to concentrate their energies upon an effort to 
improve their own particular conditions, en 
effort which is itself frustrated by the inefii- 
ciency of production methods and organisation 
in the industry itself. This leads to clashes 
between employers and employees, to strikes 
and ill feeling, which still further decreases our 
industrial efficiency. The employers then say 
they cannot afford to improve their buildings 
and machinery and so we get into @ vicious 
circle. 

* * * * 

Having spoken so much of efficiency and 
inefficiency, let me give you an indication of 
what I mean by that word. 

First for a negative definition. I do not mean 
sweating and driving the workers to strain for 
long hours at inadequate wages and under bad 
conditions. That is the exact opposite of 
efficiency. 

I mean rather the creating of conditions in our 
industries both as regards buildings, machinery, 
hours, wages, and amenities which will give the 
workers the best opportunity to produce the 
maximum amount of goods in a given time with 
the least expenditure of energy. That is real 
efficiency and it implies that we must have first- 
class, well-trained and highly-skilled manage- 
ments. Management is not a casual occupation 
which any Tom, Dick, or Harry is fit for ; it is 
a highly skilled profession—or rather it ought 
to be—which cannot be entered upon by anyone 
without proper qualifications, the most import- 
ant of which is perhaps a thorough apprentice- 
ship in the industry itself. 

But there is more than that in efficiency. It 
also entails taking advantage of and applying 
the latest results of scientific and technical 
research. Industry is bound to become static 
if it is out of touch with research, which should 
not be regarded merely as a good advertising 
point, but rather as the very foundation for a 
live and dynamic production, which must 
always be early in the market with the newest 
goods and the newest processes. 

Finally, there is the third element in efficient 
production. Goods are sold in the market not 
only upon their material quality and cost, but 
upon their appearance, too. Far too little 
attention has been given in the past to the 
design aspect of our manufactures. Some of 
you may have read an article the other Sunday 
by Sir William Crawford upon this aspect of our 
foreign trade, in which he pointed out the results 
of a questionnaire which had been circulated in 
many countries abroad. The one quite uniform 
answer as to what disadvantages British goods 
suffered from in the competitive market was 
that they were inferior in design. This we can 
and must remedy. We have a tradition of 
British design to which the whole world has 
looked up to in the past, and there is no reason 
whatever why we should not resume a position 
of leadership in design. 

* * 





* 


Let me now turn to the methods that we 
propose to adopt to encourage and stimulate 
efficiency in all its forms—suitable conditions 
to produce the best from the workers with the 
least effort, sound and applied research, and 
good design, 

We desire to deal with all these problems upon 
the basis of a tripartite partnership—employers, 
employees, and the Government. In that 
partnership it will be the duty of the Govern- 
ment to emphasise at all times the national as 
distinct from the sectional interest and the 
consumer rather than the producer needs. 

We must proceed in an organised way to 
achieve this partnership. We propose, therefore, 
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to set up working groups in the different indus- 
tries to review all the material and formulate 
a plan for action, the more urgent taking 
priority. Each group will consist of three equal 

rts representative of employers, of trade unions 
and of the general public interest. The first 
and second sections will be chosen from a list 
of nominations by the employers and trade union 
organisations respectively, the third section, 
together with a chairman, will be chosen by 
myself. A secretary will be supplied from my 
Department. These groups will be able to 
appoint such technical working parties as they 
wish to deal with detail and will be expected to 
report at the earliest possible moment. I shall 
ask them to deal with the matter as one of 
extreme urgency and I shall expect them to sit 
more or less continuously until their job is 
completed. 

When their reports have been received and 
studied by my Department we shall have to 
lay down the minimum requirements placed 
upon the industry in the national interest and 
then it will be for the partnership to see that 
those requirements are carried into effect. For 
this purpose we must have a continuing body of 
the same composition—and perhaps in some 
cases with the same personnel—as the working 
group, who will as a permanent matter advise 
the Government as to the needs of the industry 
and as to what, if any, compulsions are required 
to see that the minimum plan is implemented. 
It is of no use agreeing a plan if that plan is not 
to be carried out or is to be ruined by a few 
recalcitrant and non-co-operative members, 
But whatever powers of control or compulsion 
may prove necessary, these must rest in the 
hands of the Government and so be under the 
supervision of Parliament. They must not be 
placed in the hands of the industry itself, which 
would tend to have more regard for its sectional 
interest than for the national interest. 

It will, of course, be of the utmost importance 
for the future of our industry that the personnel 
for these Commissions is chosen wisely. So far 
as the trade union representatives are con- 
cerned, the whole reputation of the trade union 
movement will be at stake as well as our own 
industrial future. By their reports these Com- 
missions can go far to make or mar our future, 
and I therefore trust that when I ask for the 
nominations, and I shall hope to start in a very 
short time, the greatest care and trouble will be 
taken to nominate live, intelligent, forward- 
looking representatives. 

With this assured participation in the formu- 
lation of policy will go the need to make certain 
that we do not waste our resources in unneces- 
sary delays due to disputes or to lack of concen- 
tration upon the job in hand. Our object, as I 
have said, is to create the best conditions in 
which the worker can produce with the least 
effort ; if we can accomplish that and, indeed, 
while we are working towards its accomplish- 
ment, there will be an obligation upon the 
workers to give of their best—not for the sake 
of the owners’ profits, but for the sake of our 
national economic survival and prosperity. 








Lack of Invention* 





THERE has been a 41-5 per cent. decline in 
patents issued by the United States Patent 
Office from 1933 to 1943. This decline is of 
more than academic interest, since the number 
of patents applied for and issued may well be 
the measure of industrial scientific effort and 
hence of future industrial development in this 
country. Moreover, the effect of this decline is 
cumulative, since every patent stimulates 
further invention, 

The number of patents being issued is affected 
by war secrecy orders, delays due to manpower 
shortages in the Patent Office, and miscellaneous 
factors. Thus, patent applications may be a 
more accurate basis for examination of the 
problem discussed here. Filing of patent appli- 
cations for inventions reached a peak of over 
90,000 in 1930, and averaged over 85,000 
annually for the preceding ten years, A pre- 





* From the Industrial Bulletin of Arthur D. Little, Inc. 


cipitous drop followed to 1933, a slow rise to 
1939, and another sharp drop to 1943. The 
number rose again to 49,000 in 1944, but this 
figure represents only little more than 50 per 
cent. of that for the 1920's. 

Few of the causes for the decrease in applica- 
tions can be measured accurately, although the 
loss of applications from foreign countries during 
the war would account for about 10 per cent, of 
the total. The remaining 90 per cent. has been 
attributed by some in part to a decline in inven- 
tive capacity. From a statistical viewpoint, 
however, this would never account for more 
than a fraction of the recent decrease, as its 
effect would be spread over several decades or 
generations. 

Causes growing out of the war are responsible 
for a considerable, although not accurately 
determinable, amount of the decline. Partially 
responsible is the devotion of individuals and 
industry to the war effort. Consumer goods 
manufacturers, now making war materials, are 
a poor source of patentable inventions, since 
they have no time to devote to their own pro- 
ducts and are not interested in the future com- 
mercial possibilities of the war goods. Another 
war cause likely to have a long-range effect is 
the presence in the armed Services of younger 
men who would normally be obtaining technical 
training or making inventions. Since invention 
comes largely from younger men, this factor 
reduces the current flow of applications and will 
retard it for some time. It is significant that 
both Great Britain and Russia, in an effort to 
avoid the possibility of “scientific bank- 
ruptcy,” have maintained substantially their 
normal number of students in technical training, 
while in this country the rate is only a small 
fraction of that of pre-war years. 

It has also been shown that the curve of 
patent applications has followed closely the rise 
and fall of prospects for profit. The depression 
and heavy taxes may well have discouraged 
many individuals and smaller organisations in 
instances where speculation capital saw little 
chance of realising profits even on successful 
inventions. 

The major factor in the decline of patent 
applications, however, is more fundamental in 
that it is not likely to be relieved by the cessa- 
tion of war. This factor is the increased 
severity of the Government and the Courts in 
their attitude toward patents, as evidenced by 
proposed legislation for major changes in the 
patent system and by decisions that present 
new obstacles to the patent owner and further 
restrictions on his field of activities. As a result 
the inventor and the manufacturer tend to place 
less reliance on patent protection and more on 
secrecy. The ultimate effect may be to curtail 
research. Both results are contrary to the 
avowed object of the patent system “to pro- 
mote the progress of science and useful arts,” 
which has fostered the industrial and scientific 
development of this country. 
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Salvage and Shipbreaking 





In a leading article published in our issue of 
March 16th, we dealt with the future of marine 
salvage, and said that a strong salvage industry 
would provide work for trained salvage officers 
and men, would enable our merchant fleet to 
find employment, and would contribute to the 
sum total of our export services industries. 
This subject was touched upon in the chairman’s 
address on the occasion of the twenty-second 
annual general meeting of Metal Industries, 
Ltd., held in Glasgow on Monday, August 27th, 
when Sir J. Donald Pollock, Bt., made reference 
to the sections of the company’s activities con- 
cerned with salvage and shipbreaking work. 
He said that the directors of the company had 
had under consideration for some time a very 
large expansion of these interests, but that they 
were delayed in putting these plans into execu- 
tion by the extended use of the required 
facilities for war purposes, and by the severe 
restriction of the available labour. He went on 
to say that the company’s salvage and ship- 
breaking sections continued to be mainly 
occupied on war work and although some return 
to normal activities was taking place, with 








consequent improvement in earning power, it 
was improbable that any more than a modest 
contribution to the firm’s total results could be 
expected in the current year from this source. 
He referred to the appointment of Commodore 
Thomas McKensie, the managing director of 
the firm’s salvage company, as principal salvage 
officer on the staff of the Allied Naval Com- 
mander-in-Chief in January of this year, and 
the recognition given to him by the bestowal of 
the C.B. for distinguished service in organising 
salvage operations in the liberated ports in the 
British assault area in France. 








Institution of Mechanical 
Engineeers 


THE provisional programme of meetings of the 
Institution of Mechanical Engineers for the 
first half of the session 1945-6 is as follows. :— 

October 5th, 1945.—Extra general meeting. 
James Clayton Lecture, “The Early History 
of the Whittle Jet Propulsion Gas Turbine,” by 
Air Commodore Frank Whittle, C.B.E., R.A.F., 
M.A., Hon. M.I. Mech. E. 

October 12th.—Informal meeting. | ‘ The 
Mechanism of the German Rocket Bomb 
(V.2),” by W. G. A. Perring (Royal Aircraft 
Establishment). 

October 19th.—General meeting. Presidential 
Address by Professor Andrew Robertson, 
D.Sc., Wh.Ex., F.R.S., M.I. Mech. E. 

October 26th.—Extra general meeting. “The 
Mechanism of Tool Vibration in the Cutting of 
Steel,” by Professor R. N. Arnold, D.Sc., 
M.I. Mech. E. 

November 9th.— Extra general meeting. 
‘**Elementary Principles of Plant Organisation 
and Maintenance for Civil Engineering Con- 
tractors,” by H. O. Parrack, A.M.I. Mech. E. 

November 16th.—General meeting. Thomas 
Hawksley Lecture, “The Scientist in War- 
time,” by Sir Edward V. Appleton, K.C.B., 
D.Sc., LL.D., F.B.S. 

November 23rd.—Informal meeting. “The 
Place of Women in Post-War Engineering,” 
introduced by Miss Verena Holmes, M.I. 
Mech. E. 

November 30th.—Extra general meeting. “‘ An 
Analysis of the Lubrication Between the Piston 
Rings and Cylinder Wall of a Running Engine,” 
by J. 8S. Courtney-Pratt and G. J. Tudor; 
**An Improved Method of Measuring Piston 
Ring Wall Thrust,” by B, Pugh, Ph.D., B.S&c., 
A.M.I. Mech. E.; and ‘‘Some Notes on the 
Physical Factors Affecting Ring Gumming in 
Petrol Engines, with Particular Reference to the 
Rating of Lubricating Oils,” by B. Pugh, 
Ph.D., B.Se., A.M.I. Mech. E. 

December 14th.—General meeting. ‘Some 
Notes on the ‘Merchant Navy’ Class Laco- 
motives of the Southern Railway,” by O. V. 8. 
Bulleid, M.I. Mech. E. (Vice-President). 

December 21st.—Informal meeting. Lecture 
on “The Awful Compromise,” with film, by 
Sir Claude Gibb, C.B.E., M.E., M.I. Mech. E. 
(Vice-President). 

January 18th, 1946.—Extra general meeting. 
“Recent Extensions to the Steam and Power 
Plant at a Large Chemical Works,” by G. A. J. 
Begg, B.Sc. Tech., M. I. Mech. E., W. M. 
Hebblethwaite, A.M.I. Mech. E., and G. Cooke, 
A.M.I. Mech. E.; and “ The La Mont Boiler,” 
by G. A. Plummer, M.I, Mech. E, 

January 25th.—General meeting. Thomas 
Lowe Gray Lecture, ‘‘ The Electric Propulsion 
of Ships,” by G. O. Watson. 

February 15th.—Informal meeting. 








Means or Loap REPRESENTATION.—The British 
Electrical and Allied Industries Research Associa- 
tion has issued a report, K/T107, under the title 
“Means of Load Representation.” by P. Schiller. The 
report deals with the utility and preparation of two 
and three-dimensional representations of loads, more 
particularly daily load curves, load duration curves, 
kilowatt-kilowatt-hour curves, seasonal demand 
curves, load models, and load maps. Special 
attention is given to load models, greater use of 
which is recommended. For this purpose an 
improved arrangement, designated E.R.A. t 
load model, has been developed, the materials for 
which will be available in standardised form. 
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RESEARCH, DEVELOPMENT AND 
PRODUCTION 


THE war has proved conclusively how much 
can be accomplished by the co-ordinated 
effort and understanding co-operation of all 
concerned, and it is vital not to forget or lose 
the important lessons of the past six years. 
If individual interests had been content to 
remain as isolated units, if the reserve of 
conflicting business interests had been allowed 
to operate as in peacetime, and if the aloof- 
ness of competing firms had prevented the 
exchange of facilities and the pooling of 
resources, such notable enterprises as the 
“Mulberry” harbours and the “ Pluto” 
pipe lines would hardly have been feasible. 
We are on the threshold of a period of vast 
development necessitating fertile brains, and 
the most satisfactory arrangements for trying 


3 | it first sees the light of day. 
>| explored and developed in the drawing-office 


commercial basis. At the same time, it 
behoves us to see that in the necessary steps 
for the defence of our country we do not lapse 
into the unsettled state of uncertainties as 
to the relative functions that obtained in the 
period of precarious peace that existed 
between the two great wars. 

Before a new weapon can be available for 
service in the field much research has to be 
undertaken, and this will be followed by the 
stage of design and development, which in 
place will be succeeded by actual production. 
The man who is to excel in research must be 
somewhat of a visionary with a goal before 
him which has never yet been reached by 
anyone, but he must also be possessed of the 
necessary theoretical knowledge that will 
prevent him from wasting his time on pur- 
suing a “ will-o’-the-wisp,” although he will 
probably not have a very practical mind. 
The result will be that his new invention will 
generally be of purely academic value when 
It will now be 


to bring it within the range of practical 
politics, and this can only be attained if 
properly trained engineers are found in the 
design department. It is felt that the import- 
ance of the trained engineer must be stressed, 
because even at the present time there are 
many draughtsmen at work who have never 
been through an apprenticeship in the works 
yet they look forward to the day when they 
will themselves design machines, plant, and 
the like, from the pencilled sketches of an 
inventor. If the interlocking of these 
functions is not guaranteed there will be a 
tendency for research to outdistance develop- 
ment. It is equally essential that develop- 
ment should be carried right through to the 
final production stage. While it may 
admittedly be desirable to produce a first 
article as an experiment, turned out by tool 
room methods, it is imperative that even at 
this stage the production engineer should be 
in the picture, otherwise much valuable time 
will be lost by subsequent redesign or unsatis- 
factory adaptation. It is suggested, then, 
that three types of individual are required, 
all experts in their respective spheres, the 


new |researcher, the development engineer, and 
ednesday | the production engineer. 


It is most unlikely 
that one man can be found capable of filling 
all three functions, but it is definitely a fact 
that each can help the other and a spirit of 
good will and understanding co-operation will 
ensure that even small-scale manufacture 
can be undertaken on productive lines. 
Perhaps the professional pride of the pro- 
duction engineer may have an adverse effect 
on the ultimate result, in that he instinctively 
feels that it is a reflection on his ability if he 
says that a design submitted to him is not a 
workable proposition, and he will prefer to 
resort to many expedients and the manu- 
facture of expensive jigs and equipment to 
prove that he can produce the required 
article. This is an outlook that requires 
judging, and the hearty collaboration between 
all three parties ab initio will undoubtedly 
clear the atmosphere, and obviate those diffi- 
culties that too often result in a start de novo 
having to be made. 

Returning to the question of national 
defence, it would. be folly to lapse into the 
idea that there will be no more wars ; it will 
be far safer to work on the assumption that 





out new ideas, and then putting them on a 


war will be increasingly unlikely the more 





prepared the country is to spring to attention 
witb the best equipment and munitions that 
the most fertile brains in the country have 
evolved. We would be the last to advocate 
the amassing of huge reserves of warlike 
weapons ; we would rather make certain that 
steps are taken to arrange that the small 
peacetime orders that are available are care. 
fully placed in a widespread area as “ educa. 
tional orders,”’ which will be undertaken, not 
by tool room methods, but rather on mass 
production lines, even though it may involve 
an increased expenditure on jigs, tools, and 
equipment generally, apparently not justified 
by the magnitude of the demand. By such 
means alone will the technique be main 
tained, and the necessary pianning for sudden 
expansion be possible. The headquarters 
staff co-ordinating such planning would have 
to be fully qualified production engineers, 
sufficiently well placed in the hierarchy to 
meet on equal footing the senior officials 
engaged in research and development. By 
the proper dissemination of orders, coupled 
with the maintenance of careful records as 
to methods and production, it would be 
possible to develop plans for the most 
efficient output when orders were coming in 
for thousands or millions, instead of the 
“ penny-farthing ’’ numbers of peace. If, 
however, this desideratum is to be reached, 
it can only be by the pooling of resources, 
and by having the right type of people in 
each field to direct operations, while all the 
different branches are working harmoniously 
together. 


Atomic Energy and the Civil Aeroplane 


THE tremendous discovery of a means 
of releasing atomic energy took the entire 
world by surprise. That “splitting the 
atom” in this way might some day 
prove possible had long been realised, 
but few expected that it would be done 
in their own lifetimes. It was known 
that the war had speeded up immensely 
many lines of scientific adventure and 
some of these were very impressive, but this 
was by far the most startling of all. We gave 
in our issues of August 17th and 24th an 
account, based on official information, of the 
atomic bomb : that remarkable product of the 
curious chain reaction which could release such 
enormous stores of energy from an isotope 
of uranium and, it is conceivable, from other 
heavy elements as well. Its possible future 
use for warlike action will, we trust, prove 
capable of control by some extra-national 
authority. With that precaution taken we 
may hope, in the days of peace, to learn 
bow to harness this new source of power in 
Nature so that it may, like those we have 
utilised before, mature to the use and con- 
venience of man, and so prove itself one of 
the most beneficent of all discoveries 

The prospect at the moment suggests 
that this essential harnessing may take five, 
or even ten, years. But there is one aspect of 
which, at present,we are entirely ignorant, and 
that is at what cost this energy can be pro- 
duced. We are told that America spent £500 
millions on the plant necessary for its appli- 
cation to war ; such a huge overhead charge, 
if it remained in the account, would in- 
volve, in interest and sinking fund charges, 
@ very serious addition to the basic cost 





of production for all civil purposes hereafter. 
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But it may be assumed, not unreasonably, we 
hope, that the whole of thie immense initial 
expenditure will be written off by the United 
States as a war charge, leaving a clean slate 
for the future. Even so, the costs of peace- 
time production may well remain for many 
years 80 high that the use of atomic energy 
will be restricted to special purposes. 
On the other hand, the weight of the “ fuel ” 
—if we may so call it—should be amazingly 
little in comparison with the energy liberated. 
Hence it is in enterprises where low fuel 
weight is a vital factor that we may look for 
the first extensive use, even though the cost 
were higher than that of its competi- 
tors—provided always that the “ prime 
mover ” in which it was capable of being used 
were not markedly heavier than those 
already in use. These considerations lead 
one to think of the civil aeroplane ; for 
if we learn how to release atomic energy as 
gradually as is the thermal energy from the 
fuels in current use, there would seem to be a 
good chance that it could be utilised directly in 
the internal combustion turbines now being 
built for aircraft use. These are very light 
and simple power units, and with their fuel 
weight reduced to the extent that this 
new discovery promises, the saving in the 
total weight of engine and fuel should be 
highly favourable. In fact, the weight of the 
fuel might prove to be almost negligible. 
With this arresting possibility in view, it is 
useful to consider what the effect on civil air 
transport would be. In the case of an aircraft 





of about the size of a “ Tudor,” weighing 
when fully laden some 60,000 lb., with a tare 
weight of little over one-half, the range may be 
put, with a pay load of 4 tons, at about 3000 
miles, Ifthe gross ton-miles now achieved per 
gallon of fuel be put at 30, such a craft would 
need to start onits long flight with about 8 tons 
of petrol. If, for the sake of argument, this 
weight could be reduced almost to vanish- 
ing point, the pay load would in the 
limit rise from 4 tons to 12 tons, a 
threefold increase. With three times as many 
passengers and therefore a threefold increase 
inrevenue, it is obvious that even asubstantial 
increase in fuel costs could be borne. 
Moreover, the range of flight could, if 
desired, be increased much beyond 3000 
miles, though it is probable that most 
passengers look on a single stage of 3000 miles 
as quite long enough. 

Hence it may be that, if and when this new 
fuel becomes available, its earliest application 
will be to air transport, though there would 
doubtless follow other applications of no less 
importance. All forms of transport might 
be benefited substantially, even if not 
in so marked a degree as aviation. But 
costs will be a governing factor in all of 
them, though no doubt in varying degree. In 
any event it seems that the fears so often 
expressed in past years on the prospective 
depletion of the world’s supply of coal and 
oil, as our sources of power, may be entirely 
allayed once the door to this new Aladdin’s 
cave of treasure has been safely opened. 





Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





‘“ WHOSE FAULT ?”’ 


Sir,—In continuing, under a new title, the 
discussion in THE ENGINEER of August 24th, 
1945, on ‘‘ Whose Fault ?’’ Mr. T. H. White- 
house raised an important point. 

The fight between the ‘‘ excellent practical 
man with no technical training’? and the 
“theoretical man with no practical experi- 
ence,”’ will continue until both types are elimi- 
nated by proper training methods. Until this 
is accomplished, the best men—with both prac- 
tical experience and high technical training— 
will find themselves in ‘* no-man’s land,” and a 
target for both parties. 

Most people fondly imagine their own job to 
be much more important than the other fellows. 
Thus, the shop man (often a self-styled ‘* excel- 
lent practical man ”’ by virtue of having tended 
one machine in one corner of one machine shop 
for twenty years) may secretly despise or envy, 
and may often be vocally critical of technical or 
commercial men. The technical man—espe- 
cially if not shop trained—will often display 
snobbery in dealing with shop men, and ill- 
feeling in dealing with clerical staff. 

May I, as a “‘ degree man ”’ (by evening study) 
myself, interpose here an observation for the 
benefit of aspirants to technical qualifications ? 
It is this. When you obtain your degree do not 
consider it a suitable time to “rest on your 
oars,” but pull all the harder. You will have 
jealous critics (some probably above you), and, 
what is more important, you will only be of more 
value than your unqualified colleagues in pro- 
portion to the use to which your higher know- 
ledge can be immediately applied, or in propor- 
tion to your increased mental capacity and 


versatility produced by the intensive mental 
training. 

In some branches of engineering it is a dis- 
graceful fact that it may often be wise to hide 
your qualifications from your firm. I do not 
think this is ever necessary in any other 
industry or profession. 

To continue my remarks relative to practical, 
technical, and commercial men, the _last- 
mentioned class often give the impression that 
they think they are “ the firm,”’ since they deal 
in £s. d.—the only thing which many directors 
understand. 

This leads to my chief point, namely, that 
the heads of the engineering industry are not 
engineers. Under this circumstance, I doubt 
very much whether Mr. T. H. Whitehouse is 
correct in his suggestion that properly trained 
engineers’ qualities will be easily recognised 
and assessed by prospective employers. Even 
if they are so assessed, the qualified men will still 
be placed as now, unless employers change their 
present attitude, in a capacity subordinate to 
unqualified ‘‘ engineers” or non-technical ad- 
ministrators. Many qualified engineers possess 
high administrative knowledge; but it is the 
non-technical, non-practical administrators who 
will continue to get the “‘.good jobs.” 

The employers present misguided lack of 
faith in engineers is well exemplified in a letter 
by Mr. J. H. W. Turner, on “‘ A World Society 
of Engineers, in THE ENGINEER for August 31st, 
1945. Mr. Turner quotes a recent President of 
the Institution of Civil Engineers as saying that 
“the engineer has no place on the bridge of 
State.” 





Not knowing the circumstances under which 





the President made the remark or its context, 
I would assume that he meant that the engineer 
as such has no place, &c., and I would agree. 
If, however, he meant that the fact of a man 
having the knowledge and experience of an 
engineer disqualified him for a place on the 
bridge (as Mr. Turner’s further remarks imply) 
I must disagree. 

Mr. Turner would undoubtedly not debar the 
big industrialists (including the financial heads 
of the engineering industry) from a position on 
the ‘‘ bridge of State,’’ and his reason for debar- 
ring the engineer is probably the same as the 
engineering employers’ reason for debarring the 
engineer from the ‘‘ bridge of Industry.”” What 
is his reason? He suggests, quite correctly, 
that ‘‘ responsibility for State affairs can be 
given with safety only to persons with suitable 
knowledge and outlook.”” He then asks, 
‘Does the engineering profession contain 
to-day men who, in addition to their technical 
capabilities, possess that knowledge and out- 
look ? ” and he answers himself, “‘ Probably not, 
for engineers have concentrated on being ‘ mere 
experts.’ And the ‘ mere expert’ is certainly 
not a fit and proper person to have on the 
bridge of State. Rather his place is in the 
engine-room under the command of those who 
can underatand the wider perspective and the 
more distant horizon.’’ May I ask, who are the 
fit and proper persons who can understand the 
wider perspective and the more distant horizon ? 

Mr. Turner should call to mind some of the 
outstanding examples of present-day engineer- 
ing achievement, and then ask himself why the 
creators of such things must be considered 
incapable of acquiring a knowledge of geo- 
graphy, history, and politics, or even the intri- 
cacies of high finance. Perhaps he is not so 
simple as he would have us think. Perhaps he 
(with the engineering employers) thinks that 
engineers are so useful—especially the better 
ones—that they must be kept right down on the 
job, so that the blind may continue to lead the 
blind! 

ENGINE- Room. 

September 10th. 





Srr,—‘“‘ Mariner ’’ in his letter published in 
THE ENGINEER for August 31st, 1945, complains 
about the difficulty of finding a civilian post 
appropriate to his professional status. May I 
invite his attention to the Appointments 
Department, Technical and Scientific Register, 
at York House, Kingsway, W.C.2. (telephone 
No., Temple Bar 8020)? This is part of the 
employment service provided through the 
Appointments Department of the Ministry of 
Labour and National Service for persons having 
professional, administrative, or executive quali- 
fications or experience. It is an important 
function of this Department to give advice and 
assistance in finding employment to such 
persons leaving the Forces. If ‘‘ Mariner ”’ will 
apply to the Register he will find an officer with 
professional engineering qualifications, who will 
be able to advise him and put him into touch 
with employers needing the services of profes- 
sionally qualified engineers. 

I should add that arrangements have been 
made for the Register to work in the closest 
co-operation with the Professional Engineers’ 
Appointments Bureau. 

L. H. Hornssy, 
Director of Public Relations. 
Ministry of Labour and National Service, 
London, S.W.1, September 7th. 





STEEL 


Sm,—It would be generally advantageous, 
both to the makers and to the users of steel, if 
the latter, who have recently been very vocal 
in their criticisms of the alleged inefficiency of 
the former, were to examine more closely the 
causes of the high cost ‘of production of steel, 
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and make an effort to remove them, for this lies 
very largely within their scope and power. 
Have they forgotten that the intensive engi- 
neering development of late years, both for 
industry and transport, necessitated the simul- 
taneous development of new kinds of steels, 
each of which possessed in greater measure than 
the ordinary mild steel, some one or more of the 
qualities of this metal ? 

This development of new and better steels 
became the primary aim of steelmakers, and 
nobody will deny, I think, that they amply 
succeeded in meeting the demands made upon 
them; nor suggest that their present alleged 
inefficiency showed itself in the production of 
inferior steel. But their willingness to try to 
meet the many demands made, and their 
success in doing so, prevented their taking full 
advantage of the very first essential of cheap 
production, namely, the standardisation of 
product, followed by the standardisation of 
equipment and method which, amongst other 
things compels the worker, trained or untrained, 
to attain and to exercise greater skill over a 
smaller field. ‘ 

There are to-day probably more than 700 
grades or qualities of steel in regular use, and it 
is obvious therefore that it is impossible for any 
steelmaker to reduce the number of his products 
to a reasonable figure, and consequently to make 
use of modern methods for increasing and there- 
fore cheapening production. 2 

In an examination I made about eight years 
ago of a steel-producing unit, I found that steel 
of 363 different analyses had been produced in 
twelve weeks. Allowing for the fact that there 
were several different ways of casting ingots, 
each of them necessary to the production of sgme 
particular quality, this would mean consider- 
ably more than 363 grades of steel made. 
Different conditions of reheating were, of course, 
required for the manipulation of these different 
qualities in the primary mill. Notwithstanding 
the impossibility of the use of standardisation, 
it must not be thought that no attempt was 
made or success achieved in increasing produc- 
tion. The output per furnace-week in the shop 
referred to was increased from 800 to 1100 tons 
in about four years by the works management, 
with a modest amount of help from a small squad 
of production engineers locating and removing 
bottlenecks. I think a similar story of effort 
and progress under difficult conditions could 
probably be told about many steelmaking 
plants in the kingdom. 

How can these difficulties be overcome ? 
First, the number of varieties of steel demanded 
must be reduced. A step in this direction would 
be taken if engineers from various industries 
would get together with the steelmakers and 
agree upon one grade of steel for one purpose or 
requirement, throughout all industry. When- 
ever a new and better steel is developed, the 
obsolete one should be discarded and never 
reordered. 

In all, there are perhaps eight qualities or 
characteristics, of which steel can be required 
to supply one or more. Thus there may be 
twenty combinations of characteristics, and 
allowing for two or three grades of each com- 
bination there may be required fifty or sixty 
different grades or qualities of steel to fulfil all 
purposes. It happens, however, that there are 
several or many ways in which each quality or 
combination can be obtained, and some 
authority—perhaps the British Standards Insti- 
tution—should select the best. 

I am certain that the standardisation of the 
steelmaker’s product, followed by his own 
standardisation of method, would increase pro- 
duction by, in any particular case, anything up 
to 50 per cent., with corresponding reduction in 
cost. Manufacturing engineers will know this 
from their own experience. The comparison is 
between mass or continuous production and 


high cost, such as fuel costs, because this has 
been mentioned by others, and because I am not 
concerned to excuse the alleged comprehensive 
inefficiency ; but rather to show that it does not 
exist, if one considers performance in relation to 
the primary demands which have been made on 
the industry. It is only during the last few 
years that it has been argued that because steel 
is high in price, the industry is conducted in an 
inefficient manner. 

I think I have shown that the industry has 
complied with the most urgent demands made 
upon it, and suggest that given the same con- 
trol over its own products as other industries 
have, it will know how to remove the reproach 
of high costs, The method will not, in prin- 
ciple, be unlike that adopted by manufacturers 
in the more highly developed industries—first 
to reduce the number of its products to the mini- 
mum, and then to standardise raw materials, 
methods, and equipment. This is a matter to 
which the newly constituted Research Board 
may well give its urgent attention. 

H. T, Hizpaae. 
Eyam, September 4th. 


A WORLD SOCIETY OF ENGINEERS 


Str,—Under the above heading you publish 
a letter from Mr, J. H. W. Turner in your issue 
of August 31st. Mr. Turner asks himself two 
questions: (1) Should a place be made on the 
bridge of State for the engineer? (2) Is the 
engineer a fit and proper person to occupy such 
a place ? He answers the first question in the 
affirmative, As regards the second question, 
he suggests that a World Society of Engineers 
could do much to promote “interest in, and 
knowledge of, statecraft,” in which respects he 
suggests that the engineer is deficient, involving 
a negative answer to question No. 2. 
There is, however, a third aspect which might 
be considered. To reach the bridge it is usually 
necessary to climb a ladder. As things are, the 
kind of ability required for the climb is totally 
different from the ability required for the 
successful navigation of the ship of State after 
reaching the bridge. I think one could mention 
a few engineers who are by no means deficient in 
interest in, and knowledge of, statecraft such as 
is required in the navigation, but the time and 
energy of such men has been better occupied 
than in acquiring the arts necessary for the 
climb to political power. 
May one suggest that the root of the trouble 
is to be found in defective education of the 
electorate ? 


Leeds, September 7th. F. L. Watson. 





FUELS FOR RAILWAY OIL ENGINES 


Srr,—In his excellent article on fuels for 
railway oil engines in THE ENGINEER for March 
9th last (delayed in reaching me), Mr. Reed 
states that “‘ as a rule, ignition quality is graded 
by the cetane number of the fuel.”” This is so 
no doubt, in some cases, but as it is not par- 
ticularly easy to obtain the cetane number 
(which takes a considerable time and requires 
trained staff), it is much more usual to employ 
the diesel index. This is derived by calculation 
from the A.P.I. gravity (American Petroleum 
Institute), and the aniline point in degrees 
Fahrenheit. The former can either be obtained 
by direct reading of a hydrometer or by calcula- 
tion from the specific gravity, and the latter is 
readily determined. The diesel index is almost 
as good an indication of the ignition quality as 
the cetane number. 

Joachim, in a lengthy research on the 
correlation of laboratory diesel fuel tests with 
engine operation, carried out at the U.S. Naval 
Experiment Station, Annapolis, Md. (Oil and 
Gas Journal, August 19th, 1937), found that the 
boiling point-gravity constant was a better 





jobbing. I have not mentioned other causes of 


the cetane number, This constant is calculated 
from the equation, 

G=B-+(68— 0-703 B) log. T, 
where 

G=A.P.I. gravity of the fuel. 

T=50 per cent. boiling point in degrees 
Centigrade, i.e., the temperature at 
which 50 per cent. has distilled over 
at atmospheric pressure. 

and 

B=boiling point-gravity constant. 

Joachim found that the relative values of the 
three tests for assessing fuel quality were :— 
Boiling point-gravity constant, 1-000; cetane 
number, 0-988 ; diesel index, 0-965. 

It is a perfectly simple matter to distil a 
sample of the fuel, and the test takes littlo, if 
any, longer than a determination of the aniline 
point. 

I would suggest that specifications for fuel for 
diesel engines should omit the cetane number 
(which not one user in twenty, probably, is in a 
position to check), and should quote the boiling 
point-gravity constant and/or the diesel index, 
There is no point in putting requirements into 
a specification which the purchaser is unable to 
verify readily, and the cetane number of diesel 
fuel is one such. 

H. N. Basserr, 
Chief Chemist. 
Buenos Aires Great Southern Railway, 
Buenos Aires, August 4th. 


DEMOBILISATION 


Str,—The letter from ‘‘ Mariner ’”’ under the 
heading “* Whose Fault ?’’ touches in part only 
on the whole problem of release from the 
Services. 
This matter is receiving much attention in 
the Press at the moment, and can generally be 
divided into two parts :— 

(a) Agitation within the Services for a 
speed up in release. 

(6) Numerous complaints from industry 
about the delay in releasing men. 
So far as the Services are concerned, a man 
in the earlier release groups is placed in a 
quandary. Under existing conditions (or 
perhaps more correctly, conditions as they were 
last May), a man due for release in the com- 
paratively near future may apply to have his 
release deferred. 
This is a matter of great concern to many. 
If he accepts immediate release, he may think 
he stands a good chance of picking up a job 
‘** before the big rush,”’ but it is daily becoming 
evident, as ‘‘ Mariner ’”’ has found out, that in 
spite of the outcry for ‘‘ more men for industry,” 
jobs in the higher grades of the engineering 
profession are practically non-existent, or, if 
they do exist, there is no machinery whereby 4 
qualified engineer can get in touch with em- 
ployers. 
On the other hand, deferment of release may 
be accepted, and men may stay on in the Ser- 
vices drawing pay and allowapces, but doing 
little useful work until such time as employers 
have tardily made up their minds as to (1) how 
they can reinstate those members of their old 
staff now serving ; (2) what their post-war plans 
will be and how big an increase in staff is 
justified. 
The suggestion that the Professional Engi- 
neers’ Appointments Bureau can hardly be 
expected to have got into its stride, although 
formed in January, is distinctly disquieting. If 
eight months is typical of the speed with which 
the profession is tackling the problem of em- 
ployment in the higher grades, ‘‘ Mariner ”’ and 
many others would be well advised to give up 
engineering and turn to some industry where 
shortage of men counts more than professional 
qualifications. 
Cuartes D. M. Kryworru. 





index of the general behaviour of a fue) than 


London, September 5th. 
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The James Clayton Bequest* 


A CONSIDERABLE sum of money has been 
bequeathed to the Institution of Mechanical 
Engineers by the late Mr. James Clayton, 
MI. Mech. E., which will greatly increase the 
resources Of the Council available for the 
purpose of encouraging mechanical engineering 
science. The relevant section of Mr. Clayton’s 
will states :——“* The income of the Trust shall be 
ysed for Research Investigation and the 
encouragement of modern Engineering Science 
andin particular not less than 26 per cent. of the 
yearly income from the said Trust shall be used 
in providing @ Prize to be known as “ the James 
(layton Prize” which said Prize shall be 
awarded each year to the Member Associate 
Member Graduate or Student Member of the 
Institution of Mechanical Engineers who in the 
opinion of the Council aforesaid contributes 
most in that year to modern Engineering Science 
by way of Research Invention experimental 
work or a treatise or paper on a modern engi- 
neering subject or originality in Engineering 
design or by service to Engineering Science. 
The decision of the Council in making such 
award shall be final and binding in every respect. 
The Council may in their absolute discretion 
divide any such annual award in equal moieties 
in the event of the contributions of two Members 
Associate Members Graduates or Student 
Members of the said Institution of Mechanical 
Engineers being considered to be of equal merit. 
And I declare that the receipt of the Treasurer 
or person or persons for the time being authorised 
and acting as Treasurer of the Institution of 
Mechanical Engineers aforesaid shall be a 
complete discharge to the Company for the 
legacy hereby given to such Institution for the 
trusts herein specified”’. 

The interpretation of this section of Mr. 
Clayton’s will and the question whether it 
formed a good charitable bequest was submitted 
to the courts. Mr. Justice Vaisey’s judgment 
was to the following effect :—‘‘ The question is 
whether the trusts declared are charitable. If 
some are charitable and some are not, then the 
whole must fail. The wording is not altogether 
accurate. The words ‘ research ’ and ‘ investiga- 
tion’ cannot be read as ‘research’ and ‘ investi- 
gation’ generally. They must refer to 
‘research’ and ‘investigation’ in modern 
engineering science. When the Testator speaks 
of ‘Service to engineering’ I think that he 
means service to engineering as a science rather 
than as a profession. It is clear that the 
encouragement of engineering as a science must 
be considered as of general public utility and as 
being ‘charitable’ in the legal sense (compare 
the case of the Royal Society and the Royal 
Geographical Society, Beaumont v. Oliveira, 
4Ch. A. 309). Education in engineering is also 
a charitable purpose. In my judgment the 
trusts here are confined to the encouragement 
of and education in engineering as a science and 
are therefore charitable”. 

A committee of the Council has been formed 
to consider the ways in which the income from 
the fund can best be applied to carry out the 
testator’s purpose, and a further announcement 
will be made. 

Although Mr. James Clayton was well known 
in textile circles, much of his work as chief 
engineer of Courtaulds, Ltd., was of necessity 
of a secret nature, and therefore he was not 
widely known in general engineering circles, 
and in fact he did not welcome personal 
publicity. The following particulars of Mr. 
Clayton’s career are summarised from the 
memoir prepared by Mr. L. P. Lord, M.I. 
Mech. E., governing director of the Austin 
Motor Company, Ltd., who joined Mr. Clayton 
as @ very young man, which was published in 
Vol. 152 of the “‘ Proceedings,” page 105. 

Mr. Clayton was born in 1869 at Preston, and 
became an engineering apprentice at the works 
of Messrs. Wilding Brothers, cotton manufac- 
turers, of Preston, and later with Joseph Smith, 
of Preston, During this time he attended the 
Harris Institute, and gained several certificates 
and diplomas. Upon completion of his appren- 





* From The Journal of tho Institution of Mechanical 
Engineers,’ September, 1945. 








ticeship he spent some time in a shipbuilding 
yard at Barrow, and then spent several years as 
engineer at sea. Returning, he became engineer 
to three cotton mills operated by George Paley, 
and at the age of twenty-four, towards the end 
of the last century, he joined Messrs. Courtaulds 
at the Essex factories of the company as assistant 
engineer under the late Mr. James Finney. 
Early in the present century the company 
became interested in the development of rayon. 
By that time Mr. Clayton had become chief 
engineer. The activities of the rayon side were 
concentrated at Coventry, and Mr. Clayton 
moved to Coventry, where he remained until his 
retirement shortly after the conclusion of the 
first World War. 

Mr. Clayton was directly concerned with the 
solution of the many problems which had to be 
overcome before the manufacture of rayon 
became commercially practicable, and he was 
closely associated with the development of 
special devices, notably spinning machines, 
washing machines, and bleaching machines. 
The Clayton multiple-piston spinning pump is 
an important example of this side of his work. 
He spent long periods in the U.S.A. on behalf 
of the company, and was largely responsible for 
the selection of the sites and the design and con- 
struction of the first rayon factories built by 
Courtaulds in that country. 

Whilst he did not remain with Courtaulds to 
take part in the firm’s exceptional progress and 
development since 1919, he played a great part 
in laying the foundations of the rayon industry 
as we know it to-day. Upon his retirement in 
1919, Mr. Clayton took up residence in Torquay, 
and remained there until his death on March 
6th, 1944, 








Caterham Railway Collision 
Report 


THE report of Major G. R. S. Wilson on the 
collision between two electric passenger trains 
at Caterham on the Central Section of the 
Southern Railway has now been issued by the 
Ministry of War Transport. The accident took 
place at about 9.35 a.m. on June 26th, 1945. 
The 9.34 a.m. up electric passenger train from 
Caterham to Charing Cross started from No. 2 
platform against signals, and collided head-on 
at a combined speed, of 30 to 35 m.p.h. with the 
8.55 a.m. down electric passenger train from 
London Bridge to Caterham, which was entering 
No, 1 platform under clear signals via the 
scissors cross-over. Motorman J. G: Jary, of 
the outgoing train, and Motorman F. Whetter, 
of the incoming train, were killed and passengers 
and, the two guards suffered from minor injury 
or shock. Each of the trains was a suburban 
set of three bogie-compartment coaches, motor 
coach-trailer-motor coach, with the leading and 
trailing bogies. of the set motor driven, four 
275 B.H.P. motors in all, with series-parallel 
control. The weight of the incoming train was 
108 tons and that of the outgoing train 110 tons, 
the coach length being 194ft. The Westing- 
house brake was in operation on all wheels, the 
brake power being from 78 to 80 per cent. 
of the train weight. The two trains met buffer 
to buffer at a slight angle owing to the curva- 
ture. The shock of the impact was partly 
absorbed by the buckling of the underframe 
members at the leading ends, before the leading 
underframe of the outgoing train overrode that 
of the other train. The extent of the conse- 
quent telescoping was about 23ft. and the 
leading motorman’s and guards’ compartments 
of both trains were wrecked, also three 
passenger compartments. No bogies were 
derailed, but the leading bogies were driven 
backwards, breaking the main motor leads. 
The other four coaches were practically 
undamaged. In his conclusion, Major Wilson 
says that he is satisfied that the up starting 
signal for No. 2 platform had been properly at 
danger during the whole twenty-one minutes for 


which the outgoing train had been standing in |? 


the station, and that the sole cause of the 
collision was the failure of the Motorman G. J. 
Jary to observe that signal. The circumstances 
suggest that he allowed his attention to be dis- 


tracted from the fixed signals by the guard’s 
hand signal, and started and continued forward 
without further thought under the impres- 
sion that all was in order. In his remarks 
Major Wilson discusses the use of interlocked 
facing trap points, recommended in the 1927 
report of the Automatic Train Control Com- 
mittee, which is receiving attention in new and 
reconstructed work on the merits of each case, 
especially where starting against signals might 
lead to a head-on collision. ; 








A Naval Parachute Lifeboat 





PaRTICULARS may now be given of the para- 
chute lifeboat designed by the Royal Navy, 
to save the lives of Fleet Air Arm men who were 
forced to “ditch” in mid-ocean. Reference 
has already been made in THE ENGINEER to 
the R.A.F. lifeboat, which was stowed and 
dropped from a large bomber. The naval life- 
boat was specially designed to be stowed in the 
torpedo bay of a Barracuda aircraft, and it is 
strong enough to withstand heavy weather. 
The first trials were carried out in the Solent 
by naval experts and civil technicians of the 
Royal Navy Safety Equipment School, when 
the trial lifeboat was dropped on three. para- 
chutes by a Barracuda aircraft from a height 
of 700ft. As it landed on the water, three men, 
who had been standing by in a rubber dinghy, 
clambered on board, and within a few minutes 
were sailing smartly towards harbour. The 
lifeboat is carried in the aerial torpedo bay of 
the aircraft, and during its descent three rockets 
are fired electrically. One of them carries a sea 
anchor to keep the boat’s head to wind, and 
the other two on either beam carry 150 yards 
of buoyant line for the rescued men to seize 
and haul themselves into the boat. The life- 
boat has a length of 17ft. 9in., and with full 
equipment it weighs 1200lb. It has two 
mahogany skins, supported by linseed oil-soaked 
fabric. Buoyancy chambers fore and aft, which 
are automatically inflated as the boat leaves 
the aircraft, ensure self-righting in all weathers. 
In a rough sea the boat will right itself from a 
complete capsize in 12 sec. Besides the mast 
and a set of sails, a 4 B.H.P. auxiliary engine is 
fitted, giving a speed of 44 knots over a range of 
120 miles. Other fittings include the rudder, 
drop keel, bilge pump, rope ladders, oars, 
and compass, whilst in water-tight hatches a 
complete survival outfit is carried. This con- 
tains water-purifying outfits sufficient to make 
45 pints, self-heating soup, condensed milk and 
cigarettes, flying rations, a heliograph, first-aid 
outfits, and supplies of warm clothing, and also 
a radio transmitter having a range of 200 miles. 








Moror APPLICATION RESEARCH.—As the result 
of a searching investigation of electric motor 
troubles experienced in service, Crompton Parkin- 
son, Ltd., found that the majority had developed 
directly from incorrect application initially. It was 
discovered that motors were selected without due 
regard to all the factors involved. For instance, there 
was little appreciation of the fact that a motor can 
possess excessive starting torque, which can be as 
detrimental as too little; or that if the horsepower 
is too large, there is incurred an excessive capital 
expenditure, and consequent loss in efficiency. 
During the war an increasing number of incorrect 
applications—probably due to peak production 
demands—have been noted. Failures are too often 
attributed to a defective motor when the real reason 
is incorrect application—sometimes due to a lack 
of appreciation of the varying characteristics of the 
motors available, To ensure correct motorisation 
based on exact data it was decided to form a 
“Motor Application Research Department” to 
co-operate with the motor users. This department 
acts in conjunction with the sales department to 
give “service before sales,’ as distinct from 
‘service after sales.” Thus, in those cases where 
re-installation investigation is essential, ‘‘ Motor 
Application Research’ ensures correct scientific 
application, thus minimising the risk of failure in 
service. When application investigations are made 
a@ comprehensive report is submitted to interested 








parties. 
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Transformer Design 


Weight 


By O. I. BUTLER, MSc. 


No. IIl—(Continued from 


CoMPARISON OF IRON, CoPpPER, AND TOTAL 
QUANTITIES OF THE OPTIMUM DESIGN 
oe agg the optimum design curves of 

Figs. 3 and 4, it will be advantageous to 
have available curves which indicate the total 
and proportionate parts of the iron and copper 
quantities (i.e., weight, cost, watt-loss) of 
the optimum design, plotted to a common 
base. A valuable feature of such curves is 


—-—— Square Core & Square Window. 


—-—-— Square Core. 


——— Cruciform Core, Ordinary 


—----- Cruciform Core, Ideal. 
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Ratio R 


Fic. 5 


that the total and component quantities 
corresponding to the optimum designs of the 
unrestricted, rectangular-core types of trans- 
former may be compared with those of the 
fixed-core types. Thus, a clear indication 
will be given of the reductions obtained by 
departing from the fixed-core designs, and 
serve to show whether such reductions 
justify the consequent loss in coil-winding 
expediency. 

In addition, the curves will allow a direct 
comparison of all unrestricted or fixed-core 
types to indicate the possibility of any one 
type possessing some marked advantage over 
the remainder under given design conditions. 
For instance, two alternative types of trans- 
former may give the same minimum, total 
weight, but the proportions of copper and 
iron may differ to an extent which makes the 
one type a more expensive design than the 
other. 

The dimensions of the unrestricted, rect- 
angular-core type of transformer are given by 
a=(K LMN)!4,b=a/L, c=a/M, andd=a/N. 
Hence, by substitution in equation (1) the 
total weight, cost, or watt-loss of the active 
material of such transformers is given by 


by K3 \14 he 
nn (cary) E (HE | ut) = 


b, , E 
4+MN (H+ +N) | 


Now let 


K,=—=kVA x 10"/B,,4 f k; k. 


. (1c) 










for Minimum Total 


page 183, September 7th) 


Then, by substitution in equation (1c), we 
obtain 
SO ee se. Ta a os ws a 
where 
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R=(rr) E (sty ai) . 


+MN (K++) | 





——— 
—r 
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The value of the function F, can be deter- 
mined for any given type of transformer when 
the values of the ratios L, M, N, and R are 
known. It follows that, in particular, since 
the graphs of Fig. 3 give the values of L, M, 
and N corresponding to the optimum designs 
for various values of R, equation (7) allows 


designs of the different types of transformer 
on the basis of common values of P, Q, and 
K,, #.e., on the basis of common values of 
iron space factor, copper space factor, kVA 
output, magnetic density, current density 
and frequency. The total weight, cost, op 
watt-loss, as given by the function F jp 
equation (7), may be plotted in terms of the 
product Q K,°/*, to an abscissa of R, and it 
should be noted that single-phase trans. 
formers can then be directly compared with 
the three-phase types. 

It will be seen that the individual iron and 
copper weights, costs, or watt-losses arg 
given respectively by the functions 


ks \1/4 ae 
ais 3/4 — le wat "2 
and 


BP \is k, , k; 

= eae (eee -}-— 6 <5 
Fy My (cars) EN (b - 4 %) 
and thus these quantities may also be plotted 
in terms of the product Q K,°'*. 

in the case of transformers having a fixed 
core-dimension ratio c/d, the dimensions are 
given bya=(K’LM?/8)!4,b=a/L,andc=a/M, 
Hence by substitution in equation (14) the 
total weight, cost, or watt-loss of the active 
material is given by 


PaCS) et)” [Pm ( sed 


+M? (ett SE) | (1D) 


Let K,=K’/k. Then by substitution in 
equation (1D) 
F=Q K,* . F, (74) 
where 

_(k\34 1 \14 aoe eS 
Fy (3) (cap) [eu (44 LM) 

k k 
al ai di! 


The individual iron and copper quantities 
are given respectively by 
F;= 


_ S/A/k\34/ | “\a a 
oe (3) (can) ; pLR(&, ith) 
and F.= 

3/4 /f\ 3/4 1 \w4 she ks Bk; 
QK, (3) (r x) te (t+) 


In the case of transformers having fixed 
core and window-dimension ratios, the 





a comparison to be made of the optimum 
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Hence by substitution in equation (1B) the 

total weight, cost, or watt-loss of the active 

material is given by | 
F=Q (K,)** . F; 


where 


k \3/4/1\'2 & 
=F) enor 


Pra ee 
“oa (u at +2 i) 


(7B) 





core shape. For lower values of the ratio R 
the shell type with cruciform core construc- 
tion gives the least value of the total quan- 
tity; (d) The type of transformer which 
gives the best optimum design for one 
quantity (for instance, total weight, when 
R=3:0, say) will simultaneously show up 
best on consideration of the values of the 
non-optimum quantities (total cost and 
watt-loss), since it will be seen that this type 
of transformer will always have the least 





20° 


© << Shell Type with Ordinary Cruciform Core, 
———— Shell Type with Ordinary Rectangular Core, 
—o——o— Core Type with Ordinary Cruciform Core. 


Core Type with Ordinary Rectangular Core, 









Unrestricted, | 


Unrestricted. 





















GQ 





i Be ae | 
}—--+—-+ }-— + “ —_}— 
} | | 

3. —+ t a2 BE See ee Bee 
« oe ais 

S | | 

| T T T t- 
0 | | | 

~ a 

s 10 | ATT 

3 

> 

< a Be 
Aa j | 

< —-+ 

° | 

E i 

iS 

3 

a 

Ss 


























0 1 9 


“THE ENGINEER 


Ratio R 





Aen 


FiG 7 


The individual iron and copper weights, 
costs, or watt-losses are given respectively 
by the functions 


aes E\%* BR k 
. 4 é a 3 ae 
wre (ze) “ona tet) 


and 
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It may be noted that K,—K, for rect- 
angular-core construction and K,=K,/0-856 
for cruciform-core construction. It follows 
that, for all types of transformer, the total 
and individual iron and copper quantities 
may be plotted in terms of the same product 
Q K,34 to a common abscissa R. Graphs 
applicable to the single-phase, core-type of 
transformer with fixed dimension ratios are 
shown in Fig. 5. 

To allow a comparison of the optimum 
designs of all types of transformer, both core 
and shell, the additional graphs of Figs. 6 
and 7 have been calculated for single-phase 
and three-phase transformers respectively. 

Referring to Figs. 5, 6, and 7, it will be 
seen that (a) thg graphs for transformers with 
cruciform core construction show only a 
very slight, if any, increase in the total (iron 
plus copper) quantity when compared with 
that for rectangular core construction with 
no restriction imposed on the dimensions ; 
(6) The core dimensions ratio B may be fixed 
at any value between 1-0 and 2-25 without 
the value of the total quantity (weight, cost, 
or watt-loss) exceeding by 4 per cent. that 
obtained when no restriction is imposed on 
the dimensions; (c) When the ratio R is 
greater than 1-2 for single-phase trans- 
formers, and 0-4 for three-phase trans- 
formérs, the core type with cruciform core 
construction, gives the least value of the total 
quantity for transformers with a restricted 


individual iron and copper values ; (e) The 


copper quantity remains almost equal for] 4 
both shell and core types for all values of R;}k 


(f) The simultaneous use of both a square 
window and a square core construction 
increases the iron and copper quantities 
beyond those of less restricted optimum 
designs ; the total quantity being increased 
by almost 10 per cent. when compared with 
transformers having no restriction on their 
proportions ; (g) For the same total kVA 
rating, the total quantity of a single-phase 
transformer is very appreciably less than 
that of a three-phase transformer, for the 
same flux and current density, thus assisting 
arguments which show it is often worth while 
to install single-phase equipment in many 
cases where a three-phase system had pre- 
viously been considered essential. 


EXAMPLE OF DESIGN 


In order to compare the designs of a trans- 
former from the different viewpoints of 
minimum total weight, minimum total cost, 
and minimum total watt-loss, consider the 
design of a 100-kVA, 6600 /440-volt, 50-cycle, 
single-phase, single-step cruciform core, oil- 
immersed, self-cooled, core type transformer. 

Appropriate design particulars are assumed 
to be 

B,,=13,000 lines per square centimetre, 
4=200 amps per square centi- 
metre, k;=0-9, k.=0:25, g;=7°8 
grammes per cubic centimetre, 
9Jc=8:8 grammes per cubic centi- 
metre, £;=£0-05 per kilogramme, 
£,=£0°2 per kilogramme, L;=3 
watts per kilogramme, L,=7-5 
watts per kilogramme. 

For minimum total weight R=3-19 by 





calculation, L=0-°37, and M=1-485 from 


Order. 


Fig. 4, and therefore a=19-55 cm., b 
=§2-9 cm., and c=13°17 cm. 

Similarly, for minimum total cost R 
=0-798, L=0-33, and M—0-74, and there- 
fore a=13-4 cm., b=40-6 cm., and c= 
18-1 cm.; whilst for minimum total loss 
R=1-275, L=0-34, M—0-95, and therefore 
a=15-35 cm., b=45 cm., and c=16-15 cm. 

The comparison of the different optimum 
designs is made in Table III. It will be seen 
that the minimum cost design has a total 
weight 20-4 per cent. greater than the 
minimum weight design and a total cost 
which is 15-9 per cent. less. With regard to 
efficiency, the performance of all three 
designs is similar, very little being gained by 
the minimum watt-loss design. 

If the cost of the minimum weight design 
is objected to, a suitable compromise design, 
depending on the relative importance: of 
total weight and cost, can be decided upon 
by comparison of the optimum designs. For 
example, using dimensions of a=16-5 cm., 
b=48-5 cm., and c=15 cm. to give the same 
value of K=180,000 cm.*, the iron, copper, 
and total weights are respectively 255+-133 
=388 kilos.; cost, £12-75+ £26-6—=£39-35 ; 
watt loss, 765+998—1763. The efficiency 
at full load is 98-28 per cent., whilst the 
maximum efficiency of 98-29 per cent. occurs 
at 87-5 per cent. full load. Thus, the com- 
promise design is only 4 per cent. heavier 
than the minimum weight design, of 6-35 per 
cent. greater cost than the minimum cost 
design, and its efficiency is practically iden- 
tical with that*of the minimum watt-loss 
design. 


TaBLE I1I.—Comparison of Optimum Designs 


For 100 kVA, 6600/440-volt, 50-cycle, single-phase core 
type with cruciform core 

















: Total Total Total 

Optimum design for | weight. cost. | watt loss. 
Bm, lines persq.cm. ...|13,000 13,000 13,000 

, amps. persq.cm. ...| 200 200 200 

Biiece “ipea! ee ene. “ene 0-9 0-9 0-9 
BR avo ae dees} acs 0-25 0-25 0-25 
gi,gms.percu.cm. ... 7-8 7-8 7-8 
9c, gms. percu.cm. ... 8-8 8-8 8-8 
£i, £ per kg. eee see 0-05 | 0-05 0-05 
£-, £ per kg. =e 0-2 0-2 0-2 
Li, watts per kg.... ... 3 3 3 
Le, watts per kg....  ... 7°5 7-5 7-5 
EIA) ee an. aidaticahed 19-55 13-4 15-35 
DMN. can: | eae eel aa 52-9 40-6 45-0 
ee 13-17 18-1 16-15 
Iron weight, kg. ... ...| 204 352 288 
Copper weight, kg. ...| 169 97 118 
Iron cost, £ ... ...  «-- 10-2 17-6 14-4 
Coppercost,£ ... ... 33-8 19-4 23-6 
Iron watt-loss .--| 612 1,056 864 
Copper watt-loss... ...| 1,268 727 835 
Total weight, kg.... ; 373 449 406 
co ae 44 37-0 38-0 
Total watt-loss ..--| 1,880 1,783 1,749 
Efficiency per cent. at 

ja ee ee 98-19 98-26 98-31 
Maximum efficiency. per } 

COOMBS. cin — ssc cee sss 98-28 98-27 98-32 
Per cent. F.L. at mexi- 

mum efficiency... ... 69-5 120-3 | 98-8 





(To be continued) 








CONTROL OF BENZOLE.—The Ministry of Fuel has 
announced the Control of Benzole and Allied 
Products Order, 1945, which came into force on 
September Ist, consolidating the provisions of 
previous Orders. Instruments issued under the 
Control of Benzole and Coal Spirit Orders and in 
force upon September Ist still continue to have 
effect, but as if issued in pursuance of the corre- 
sponding provisions of the Control of Benzole and 
Allied Products Order. The control of the disposal 
and acquisition of toluene previously controlled by 
a Ministry of Supply Order, is brought within the 
scope of the Control of Benzole and Allied Products 
The control of toluene formerly regulated 
by acquisition licences will now be controlled by 
disposal licences. Copies of the new Order (S.R. & O., 
1945, No. 1064) may be obtained from H.M. 





Stationery Office, York House, Kingsway, W.C.2. 
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The B.T.H. Company and Radar 





T a demonstration of Radar by the British 

Thomson-Houston Company, which we 
attended on Friday, September 7th, we learned 
something of the important contribution made 
by that company to the development and manu- 
facture of Radar equipment. 

The company received its first Radar contract 
in 1940, when it was asked to develop and build 
the first centimetric. equipment for A.A. fire 
control. At that time Professor Oliphant was 
actively engaged, at. Birmingham University, 
in the development of the ultra short-wave 
(centimetric) transmitting valve, known as the 
magnetron. This valve made possible the high- 
precision Radar on which the company has been 
mainly employed. In the application to A.A. 
fire control the enemy aircraft is located and 
followed by the radio beam, and information 
regarding its direction and range is fed auto- 


ing detail found necessary to make high-precision 
Radar a weapon of war. The whole transmitting 
and receiving equipment of this unit is in one 
stationary cabin, around which a sandbag wall 
can be built to the height of the cabin roof. It 
is independent of the terrain and overcomes the 
operational difficulties of equipment operating 
on longer wavelengths. The equipment has the 
mobility of a 3-7 A.A. gun, and to avoid the 
displacement corrector it is designed to operate 
in the centre of a 3-7 gun site. The equipment 
is designed to be operated by A.T.S. personnel. 
G.L.3 operates in the 10 cm. band with very high 
power in the radio beam. The first of six models 
of this design was dispatched in December, 
1941, and during 1942 preparations were made 
for large-scale production at the Blackbird 
Road Factory, Leicester. This factory, the 
principal Radar factory of the company, with 




















**GLAXO’* RADAR 


matically to the predictor. From the Radar 
information, the predictor estimates the speed 
of the aircraft, determines the point of inter- 
ception of the target and the shell, and lays the 
gun accordingly. 

In November, 1940, the company was called 
upon to carry through a research programme 
leading to the development, design, and con- 
struction of the first ‘‘ centimetric ’”’ Radar for 
A.A. fire control. By March Ist, 1941, the first 
experimental model had been designed and 
built, and was ready for test. Tests were made 
in that month. Three months later it was 
dispatched with an increased output of 50 kW 
for field trials. The early tests at Rugby and 
the later field trials established the claims made 
for the centimetric Radar and showed the possi- 
bility of following fast-moving targets with 
almost optical accuracy at all times and in all 
weathers. 

Following the successful trials on the first 
model, the design of the operational equipment 
known as G.L.3 was undertaken. The.technical 
features of the experimental model were 


EQUIPMENT..FOR A.A. 


FIRE CONTROL 


an area of about 125,000 square feet, delivered 
its first equipment in October, 1942. The manu- 
facture of G.L.3 was shared with the Gramo- 
phone Company, Hayes, and the cabins and 
trailers were supplied by a number of different 
firms. 

During 1941, experiments were started at the 
Ministry of Supply’s Research Establishment 
on the automatic following of aircraft by Radar 
equipment, which led to the design of the 
equipment designated ‘‘ Glaxo.” Three experi- 
mental models were built with the assistance of 
Cossors, Ltd., and Nash and Thompson. In 
1943, the B.T.H. Company was asked to com- 
plete the development and undertake the engi- 
neering design for production. This equipment, 
illustrated herewith, represents the latest 
development in fire control Radar and requires 
only one operator. The operator selects the 
target to be followed from those shown to be 
within range when the equipment is searching. 
Once the target is selected, the radio beam will 
follow it automatically, both in bearing and 
range, and will transmit the information to the 


——— 


mately 5 tons and is designed for very heavy 
duty in all climates. 

In July, 1944, with the V1 threat to London, 
the company undertook the development and 
manufacture of a small Radar unit, referred to 
as “Cupid,” in which the transmitter receiver 
is mounted above the predictor. This equip. 
ment will search for a flying bomb and follow 
the selected target for a range of many miles, 
The low inertia of the moving parts makes jt 
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**CuUPID’’ SMALL RADAR EQUIPMENT 


most suitable for high-speed targets, and, 
working in the 10-cm. band, with a 4ft. dia- 
meter reflector, the radio beam is very narrow 
and can follow targets close to the ground. 
The first “Cupid” was dispatched in six 
weeks, complete with service van and trained 
Service personnel. An emergency production 
programme was started, but the success of the 
Allied Forces in France cleared the coastal 
area before the production equipments could 
become effective. 

In order to make the best use of Radar, 
means must be available for rapidly and 
accurately directing the Radar beam on to the 
selected target. The aerial system is always, to 
some degree, remote from the operator ; further, 
in the case of the larger aerials, several horse- 





IN PART SECTION 


CRYSTAL VALVE 


power may be called for to effect rotation. Thus 
the electric remote control servo system has 
been extensively applied to Radar installations 
enabling A.T.S. operators accurately to position 
large aerials with negligible muscular effort. 

In a typical B.T.H. servo system, very small 
machines, driven by the operator’s control 
handle and the aerial mounting, produce a 
voltage proportional to the angular error 








retained with many improvements in engineer- 





predictor. The equipment weighs approxi- 
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error signal is amplified electronically and by a 
special D.C. generator, usually an amplidyne 
generator, to such a power level that it is suffi- 
ecient ta drive a motor which rotates the aerial 
mounting. Thus, if any error exists between the 
latter and the operator's handle, power is applied 
to the motor so that the aerial is rotated in a 
direction to reduce the angular error. The 
amplification of the system can be made so 
great that the aerial mounting follows the 
operator's handle to within a few minutes of arc, 
The Army searchlight is also 
equipped with electronic servo-control. Radar 
equipment, mounted on the searchlight in com- 


location apparatus the B.T.H. Company made 
the following contributions :— 
Mercury Vapour Thyratrons.—The “ switch ” 
device in the modulator is required to pass 
accurately timed current pulses at the required 
repetition frequency in a high-voltage circuit. 
In the early experiments the modulator circuit 
“switch ” took the form of a hard valve. As 
higher powers become necessary, this was 
replaced by thé mercury vapour thyratron. 
The B.T.H. industrial high-voltage thyratron, 
type “ BT9,” was the first of such valves to be 
used in the earlier days of the war. As the 
power requirements increased and pulse lengths 

















MAGNETRON 


bination with the servo control, automatically 
holds the light beam on the target. 

The eompany designed and manufactured 
many units for airborne Radar, one of the most 
interesting among them being the transmitter- 
receiver unit for the ‘‘H2S System” used in 
pathfinder aircraft. Several thousands of these 
units were built in the B.T.H. Peterborough 
factory. 

In many of the practical applications of 
Radar, it is necessary that R.F. energy should 
be fed to the transmitting aerial in pulses of very 
short duration compared with the interval 
between them. In systems where wavelengths 
can be measured in tens of metres the production 
of sueh pulses presents no very great difficulty, 
but. when oscillators capable of working at 
centimetric wavelengths are used it becomes 
necessary to pulse the energy input to the 
oscillators, not by means of grid control, but at 
the very much higher level of power required by 
the anode.. Devices for achieving this have 
come to be known as modulators. Naturally, 
their rating varies widely from one application 
te another ; but, in general, modulators must, be 
capable of generating unidirectional pulses 
ranging from a few kilowatts upwards,. The 
duration of the pulse may be less than one- 
thousandth part of the imterval between 
pulses. 

In the case of G.L.3, production: ef such 
pulses: required the special development of 
thyratrons and later of a new form of air-blown 

four-eleetrode triggered spark gap. Initially, 
modulators required many valves, but as a 
consequence. of some two years’ development a 
modulator of yet. higher performance, im which 
valves were eliminated, was produced. 

In the practice of Radar the radio beam is 
transmitted as a series of shont, pulses of eenti- 
metrie wave trains at a pulse frequency of at 
least some hundreds per second. The pulses 
are controlled by a modulator circuit, which 
embodies. a switching device, such as: a. thyra- 
tron, and which determines the duration: of the 
radio frequeney oscillations, generated by the 
magnetron. At the receiving end: a crystal 
valve picks up and converts the minute echo 


decreased to give mprovedaecuraey,new designs 
of thyratrons were rendered necessary eapable 
of meeting conditions very different from those 
of industrial serviee. In particular the thyratron 
is required to pass substantially square current 
pulses, rismg to @ crest value, in some eases, of 
hundreds of amperes in a time of the order of 
one ten-millionth of a second and lasting for 
periods of one-millionth of a second or less. 
The operating voltage in some applications is 
up to 20,000 volts. Apart from the early types, 
a number of sizes of high-voltage mercury 
vapour thyratrons fror: these 
by the B.T.H. Company for this duty, have been 
put imto production. Other mercury vapour 
thyratrons of smaller sizes are used as 
control valves im the modulator circuits 
Including these, the B.T.H. Company mamo- 
factured over 200,000 mercury — — 
trons for radiolocation service 

Enclosed Safety Spark Gund ies on scan A 
developed the totally enclosed sadety spark gap | 
to suppress the high-voltage surges which are 
liable to oecur with the new 
Being totally enclosed, the gaps are suitiahie for 
use at high altitudes. The breakdown 


accurately machined parts, and incorporating 
the resonant systems inside the valve. This 
allowed the generation of peak powers of 
hundreds of kilowatts in the 10cm. wave- 
length region instead of the few watts produced 
by the previous glass valves. Taking this as a 
basis of design, many valve types have been 
developed in the B.T.H. laboratory to meet 
various Service requirements, including valves 
for airborne equipment. 

Crystal Valves.—The crystal valve is a modern 
version of the crystal detector, used so widely 
in the early days of wireless and broadcasting. 
When centimetric wave Radar was developed, 
early in 1941, the B.T.H. Company, in collabora- 
tion with T.R.E. and Birmingham University, 
was in the forefront in developing the crystal 
valve for mass production, and at the same time 
to have maximum mechanical stability. This 
British design was subsequently copied almost 
exactly by American and Dominion manufac- 
turers. A crystal valve rectifier gives higher 
conversion efficiency than a thermionic valve at 
these very high frequencies, and therefore it is 
used as first detector or converter in practically 
all centimetric wave receivers. Many thousands 
have been used in Radar equipment and -_ 
B.T.H. Company alone has produced over 
quarter of a million of them. We illustrate 
herewith a cross section of the crystal capsule. 
Silver-plated brass ends, holding the flake of 
speci prepared silicon material at one end 
and the tungsten contact (catwhisker) wire at 
the other, are silver-soldered to a ceramic tube 
which is hermetically sealed after final adjust- 
ment. Thus, the assembly is fully tropical and 
can be said to be even more mechanically robust 
than a valve. 

Insulation of Aerials and Other Components.— 
Numerous vital parts of Radar apparatus depend 
for their successful operation upon insulation of 
the correct quality and shape, and many insula- 
ting materials and processes were developed in 
the insulation section of the company’s research 
laboratory. These developments included new 
techniques for moulding, by injection, compli- 
cated parts for aerials and other components, 
using the low-loss material, polythene—a 
British invention of I.C.I., Ltd. One of the 
first high-power centimetric wave aerials was 
produced in this manner from polythene. 
Special equipment was adapted to this moulding 
work and suitable tools were designed to enable 
mass production to be carried out at the factory, 
based upon the original work done by insulation 
specialists in the laboratory. Factory personnel 
were trained in the laboratory. Welding of 
plastics, especially polythene, was also success- 
fully developed imto a regular production 
operation, using electrically heated devices 
which provide jets of hot air to melt the plastics. 








A Universal Flame-Cutting 
Machine 


| A U~iveRsst flame-cutting machine, which 


ineorporates a mumiber of interesting features 
is shown in the acco ing engravings. It 


accuracy mpanying 
of these gaps enables apparatus to be kept. down fis supplied by John North (Founders and Engi- 


to & minimum size without impairing operation 
reliability. 
Magnetrena.—The valve is the 
heart of the Radar set, as it: is the generator of 
the radio y oscillations transmitted. 
from the aerial. Following caclier work by 
other research groupmat, Seg Sem ge Om 
and the General Eleetrie Company, 
Wembley, magnetron development: was: iar > 
taken ati Rugby im collaboration with these 
groups im 194k. Production m the BTH. 


neers), Ltd. Clifton House, Euston Road, 

London, N.W.L. This machine is of all-welded 
steel construction, and is: a complete, rigid, self- 
contained unit, requiring no special foundations 
or holding-down bolts. All of its gas-regulating 
apparatus and a motive unit are housed within 
the main vertical colamm on one side of which, 

ie am ae oe amd. control panel with the 
various: gas pressure gauges, cutting speed 
indicator, speed. amd other controls.. As may be 
seem, these controls and gauges are in such a 


work was confined. to 
in the G.L.3 equipment, but: valves: for mang 
other equipments have beem designed and. 


Prior to the war, split-anod magnetrons: hed’ 
been developed for small powers and were of 
normal valve construction. 
Drs. Randell and: Boot under Professor Oliphant 
at Birmingham University led to the intro- 


factory wasstanted im 1942. Eealy deeigpent: 
to high-power 


The work of 


position that the operator may wateh the work 
-}and make necessary adjustments: without having 
te leave his statiom.. 

The motive unit set im the base of the main 
columm is a $ H.P. motor, coupled to a syn- 
chronised gear-box, which is infinitely variable 
through a nine-to-one ratio. A number’ of 
flexible shafts coupled to the unit drive the 
various ‘moving parts, including slides, tracing 
roller, radius bar head, cutting speed indicator, 








signals, At these three key points in radio- 


duction of higher-powered: valves made: from: 


.and rotating work table. 
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The cutting torch is mounted at the end of a 
freely moving articulated arm, giving it a work- 
ing radius of 5ft. The torch head can be tilted 
to angles up to 45 deg., a useful feature when 
cutting plate edges ready for welding. Gas feed 
lines are fixed well clear of any moving part, 
and do not in any way obstruct the operator’s 
view of the nozzle in any position. A standard 


the machine. The cross slide and head are 
actuated by lead screws, which may be turned 
by hand or power driven by flexible shafts. The 
slides provide for straight-line guidance in two 
directions, and can be set for the cutting of 
squares up to 38in. by 38in. and rectangles up 
to 56in. by 38in., without the use of templates. 
When power drive is used for the slides, stops 








FIG. 2—COMPOUND SLIDES AND RA 


torch will cut to a depth between 10in. and 
12in., the separately adjusted heating flame 
being independent of the cutting oxygen. A 
master gas control valve, once set, enables the 
machine to be operated on repetition work by 
practically unskilled labour. 

Movement of the cutting nozzle over the 
workpiece is effected through a pin projecting 
from the articulated arm above the centre of 
the torch. This pin is coupled to a head, which 
is movable along the lower cross slide suspended 
from the main slide on the overhanging arm of 

















brackets fixed to the lower part of the crogs. 
slide, additional support in the centre being 
given by the use of the radius head plate, 
Final adjustments in the relative positions of the 
template and workpiece may be simply and 
accurately effected by use of the compound 
slides. The torch guide pin is replaced by 





magnetic tracing unit, having: a magnetised 





DiUuS BAR 


may be set to end the cut at any required point 
to eliminate the danger of over-travel. The 
head incorporates a worm-driven radius cutting 
arrangement for use in conjunction with a radius 
bar. This radius bar is graduated for ease in 
setting, and with it circles up to 36in. diameter 
may be cut without use of a template. Rotation 
of the radius cutting head is arranged for hand 
or power drive through a flexible shaft. 

The arrangement of the machine for cutting 
with template guidance may be seen in Fig. 3. 
Templates are rigidly fastened on detachable 

















FiG. 1—UNIVERSAL FLAME CUTTING MACHINE 


FIG. 3—-TEMPLATE TRACING ATTACHMENT 


nitralloy tracing roller, which holds itself to, 
and follows, the edge of the steel template. The’ 
roller is driven through gearing by a flexible 
shaft and can be regulated to any required 
speed. The cutting speed once set remains 
constant irrespective of the contour of the 
template. The magnetic solenoid of the tracing 
unit is energised by means of dry plate recti- 
fication. 

The machine has a rotating work table, 

bolted to a forward extension of the bedplate, 
which is turned through gearing by a flexible 
shaft connecting it to the main gear-box. Speed 
of rotation may be regulated according to the 
requirements of the work. When fixed to the 
machine, as shown, the table permits cutting of 
circles up to 10ft. diameter, but when required 
it can be detached and placed further away to 
make possible the cutting of circles up to 16ft. 
or more. As the workpiece revolves on the 
table actual cutting takes place at the machine 
directly under the eye of the operator by the 
control panel, who thus has the work under 
continuous supervision and control. During 
setting, the power drive is disconnected to allow 
the table and workpiece to be freely swung by 
hand, manipulation of the slides during the 
setting operation considerably assisting in 
obtaining initial accuracy without much loss 
of time. 
In addition to the rotating mechanism, the 
table has a separate power unit, driven by a 
1 H.P. motor, for raising and lowering the work- 
ing platform. The motor of this unit is con- 
trolled by a push button starter on the main 
control column, by manipulation of which the 
operator can easily maintain accurate cutting 
torch clearance on undulating plate surfaces. 
To compensate for irregular surfaces, the table 
has a lift range of 8in., and this is supple- 
mented by a further 3in. vertical movement, 
obtained by adjustment of the cutting 
torch. The table is designed to take weights 
up to 8 tons and accommodate plates up to 
7ft. 9in. square. It is also indexed for locking 
at 15 deg. intervals, and by using the index 
in conjunction with the slides, polygons, 
sprockets, and similar workpieces may be cut 
without templates. 
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Markets, Notes: and. News 


The prices quoted herein relate to bulk quantities. 


Trade with Italy 


The Trading with the Enemy Department 
(Treasury and Board of Trade) wishes to draw the 
attention of traders and others to three Orders made 
under the Trading with the Enemy Act, which were 
signed on September 5th, authorising persons in the 
United Kingdom to resume trade in goods with 
Italy. Italian property in the United Kingdom at 
the date of the Orders and income arising therefrom, 
continue to be under Board of Trade or Custodian 
control. Hitherto, trade with Italy has been con- 
ducted through official channels in both directions, 
but from now on, United Kingdom traders will be 
free to negotiate contracts with the appropriate 
agencies of the Italian Government. Traders who 
wish to import goods from Italy should first ascer- 
tain from Italian suppliers whether there are goods 
available for export from that coantry, and their 
price and terms of sale, and should then approach 
the Import Licensing Department, 1-6, Tavistock 
Square, London, W.C.1, to find out whether an 
import licence will be issued. Import licences will 
not, in general, be granted for goods not, for the 
time being, licensed from other countries. If and 
when the import licence has been granted, the 
recipient should write to the Instituto Nazionale 
per il Commercio Estero, 107, Via Torino, Rome, 
with which contracts will be completed. The 
Instituto will be responsible for the payment in lire 
to the Italian supplier and for arranging necessary 
shipping and supervising packing. Payment by the 
United Kingdom trader in accordance with the con- 
tract terms should be made to an Italian sterling 
account. Traders who wish to export goods to Italy 
inay correspond with intending Italian clients, for 
the purpose of providing such clients with informa- 
tion about types and prices of goods available for 
export to that country. It will then be for the 
Italian importer to make arrangements with the 
Italian Government authorities concerned, for the 
inclusion of his requirements in the programme of 
goods which the Italian Government wishes to 
purchase in the United Kingdom. Contracts will 
be made on behalf of the Italian Government by the 
Italian purchasing agent established in London (at 
14, Three King’s Yard, Davies Street, W.1, telephone 
Mayfair 9791) who will also be responsible for 
making payment in cash for goods obtained and for 
obtaining necessary shipping facilities. He, or the 
trader acting on his behalf, will also be responsible 
for obtaining an export licence where this is neces- 
sary. In view of the limited sterling resources 
initially available for Italian purchases in the United 
Kingdom, traders are advised that so far as prac- 
ticable they should accept orders only against 
irrevocable credits opened by the banks against 
cash transfers by the Italian Government. 


Non-Ferrous Scrap Metal Prices 


The Ministry of Supply has issued a list 
of prices of non-ferrous scrap metals. It relates to 
prices at Ministry of Supply depéts at which the 
Ministry is prepared to effect a sale to a buyer, 
subject to having sufficient material of that par- 
ticular quality available at a convenient depdt at 
any particular time. The list ‘covers the period 
September llth to December 31st, 1945, and is 
published without prejudice or commitment. The 
schedule of materials may be amended, without 
notice, in the light of changing circumstances, and 
prices may be altered in accordance with market 
conditions, production costs, and other factors. 
The list does not show any changes from the prices 
now ruling, and it is pointed out that its publication 
does not constitute an offer of sale. Any inquiries 
regarding this list of prices should be made to the 
Directorate of Non-Ferrous Metals (Scrap Disposals 
Department), Euston House, London, N.W.1. 


Scotland and the North 


The improved condition of the Scottish 
iron and steel industry has been well maintained 
during the past week or two, and the upward trend 
in business continues. Now that producers are no 
longer faced with heavy demands for war materials, 
attention is concentrated upon the extensive peace- 
time requirements of iron and steel which are 
arising in this country and overseas. Orders are 
coming forward steadily, and the amount of busi- 
ness booked in the last few months is keeping works 
well employed. The placing of more merchant 
shipbuilding contracts, for instance, will obviously 
lead to a further improvement of business in the 
steel trade, and requests from other consumers of 
steel are also iricreasing. It is not generally felt 
that the cancellation of war contracts will seriously 
affect the activity of the iron and steel plants, as 





Export quotations are f.o.b. steamer 


there is every prospect that forthcoming demands 
will more than compensate for the tonnages lost. 
Export business already booked ‘through the 
British Steel Export Association is a promising 
feature, and can be readily expanded as soon as 
tonnages licensed for export can be increased, and 
when improved shipping facilities are available. 
Orders for steel plates are now becoming more 
plentiful with an increase in shipbuilding specifica- 
tions. Locomotive builders also have a good deal 
of work in hand, and are calling for good tonnages of 
plates. In the re-rolling works there has been some 
scarcity of orders during the past few weeks, and 
it has not been easy to arrange programmes. The 
outlet for small bars and light sections is now 
beginning to show some improvement, however, 
and would undoubtedly lead to greater activity if 
the re-rollers could undertake more of the export 
business which is waiting for them. Supplies of 
semis, whilst not at present plentiful, are about 
adequate to current requirements, but stocks are 
now dwindling rapidly. There is little, if any, 
change in conditions in the sheet mills. Cancella- 
tion of orders for war material does not appear to 
amount to much, and most sheet makers are very 
fully occupied with work. The demand for hutting 
sheets remains strong, and, in addition, the require- 
ments of the container industry are extensive. The 
sheet makers are, of course, absorbing big tonnages 
of sheet. bars, and the maintenance of adequate 
deliveries is a matter of some concern. Pressure 
for galvanised sheets is increasing, but the lack of 
skilled labour in the galvanising departménts con- 
tinues to retard output. The tube works are busy, 
and tube strip and bars are in. brisk demand. 
Business in the Lancashire iron and steel trade is 
showing more activity now that the holiday season 
is more or less over. The consuming industries have 
a good deal of work in hand, and there are hopes of 
further improvement when labour and other transi- 
tion difficulties have been satisfactorily overcome. 
New business in steel has been moderate during the 
last week or two, and deliveries against existing 
orders are well maintained. There is an active 
demand from crankshaft makers, wire drawers, and 
re-rollers for blooms, rods, and billets. Plate mills 
have a fair amount of work in hand, there being a 
regular demand for heavy plates from locomotive 
builders and boilermakers. Some fresh buying of 
light and medium plates is also taking place. The 
request for mild steel barg is fairly brisk, and for 
bars of 3in. and upwards delivery dates are lengthen- 
ing. Some improvement may also be seen in the 
demand for heavy structural steel. The Lancashire 
foundries are relatively busy, those producing light 
castings having as much work in hand as their 
present labour strength permits. Deliveries of 
pig iron are reasonably good, but increased alloca- 
tions would undoubtedly be welcomed. New busi- 
ness in finished iron has not amounted to much in 
the past week or so, but best and Crown quality bars 
are passing steadily into consumption. The North- 
West Coast steel industry continues to be actively 
employed in meeting a brisk demand for most 
descriptions. 


North-East Coast and Yorkshire 


Iron and steelworks on the North-East 
Coast are steadily switching over from war to peace 
production, and the volume of business of a civilian 
character now being transacted is satisfactory. 
The holiday season and the termination of war 
contracts have no doubt affected output figures in 
recent weeks, but there is a growing demand from 
home and overseas consumers which promises a 
high rate of activity at producers’ plants as con- 
ditions are restored to normal. A good deal of 
export business has already been booked, and from 
inquiries which are continually circulating, it is 
becoming more evident that overseas orders will 
expand as soon as bigger tonnages can be allocated 
to export. Home requirements of iron and steel for 
reconstruction work of all kinds are also consider- 
able, and when viewed in conjunction with demands 
from abroad, indicate a busy time ahead for the 
industry. Pig iron supplies have not altered 
materially, and production continues to be about 
level with the current need in the case of low and 
medium-phosphorus and refined irons. The light 
castings foundries, however, could do with more 
generous allocations of high-phosphorus iron. Most 
of these foundries are now working at heavy pres- 
sure, and with the expanding demand for domestic 
castings of various kinds, their capacity will be 
fully taken up before very long. The hematite 
supply position continues to improve, and there is 
now greater freedom in obtaining such tonnages as 
are licensed by the Control. In the finished steel 
trade further improvement in several departments 
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may be noted. ‘The plate mills are getting busy 
again, and are helped by an increase in the number 
of shipbuilding specifications now coming forward. 
Fair quantities of plates are also on order for export. 
Steel rails and other items of railway equipment 
continue to be an active feature of the market here, 
and producers of these have a great deal of work in 
hand. There is also a big output of colliery requisites 
such as pit props, roofing bars, and arches, which 
keeps mills well occupied. The sheet trade main- 
tains its high rate of activity, and cannot generally 
accept orders for light gauge sheets except for 
delivery next year. The output of galvanised 
sheets is still limited. The big demand for sheet 
bars and billets remains a matter of considerable 
importance, and increased output of the former has 
no doubt affected the production of the latter to 
some extent. Since imports of semis from the 
U.S.A. ceased, home producers have been working 
at heavy pressure, but there is, nevertheless, likely 
to be some stringency in supplies of billets, especially 
until imports from Canada and Australia begin. 
As a result, re-rollers are ready to acquire as much 
suitable defective material as they can to help out 
their supplies of primes. The Yorkshire steel 
industry has not undergone any marked change in 
the last week or two. There is promise of expanding 
activity as labour and other problems associated 
with the transition period are overcome. The basic 
steel furnaces are working at a satisfactory rate, 
and the demand for acid-carbon steel is increasing. 
The request for alloy steels, including the more 
expensive varieties, is strengthening, and a moderate 
amount of business in tool steel is being transacted. 


The Midlands and South Wales 


Most branches of the Midlands iron and 
steel industry are’ making steady progress, and 
business conditions generally appear to be better 
than in the preceding periods of this year. Work 
in hand, both for home and export requirements, is 
keeping plants fairly well occupied, and production 
likely to be involved in the cancellation of war 
contracts will no doubt be taken up readily, in 
viéw of the extensive civilian demand. The problem 
of labour supply remains an important factor, and 
some departments of industry will find it difficult 
to increase their activity until more labour becomes 
available to them. In the steelworks, more work 
is forthcoming from additional orders for plates, 
and although there has not been a great increase in 
the demand, more interest is being shown in heavy 
structural material. Steel rails and colliery main- 
tenance equipment continue in regular request. 
The sheet mills have not been appreciably affected 
by the end of the war with Japan, and their big 
outputs of light gauge sheets are being taken up for 
work of an urgent nature at home and on the 
Continent. The large tonnages of sheet required 
for hut construction and for several other purposes 
will keep the mills fully booked for some months 
to come. Re-rollers are working at a good rate on 
orders for light sections, strip and bars, and with 
indications of increasing calls are anxious to 
improve their supplies of semis. They consume 
considerable quantities of billets, and the material 
promised from the Dominions will do much to assist 
the present supply position. Business in special 
steels is not making much progress at present. In 
the pig iron trade, the outstanding feature con- 
tinues to be the growing demand for better supplies 
of high-phosphorus irons, which are required by 
the light castings foundries. These foundries are 
experiencing increasingly busy conditions in meeting 
the need for builders’ and various domestic castings. 
There is not yet enough labour available to them to 
permit rapid progress to be made, but as soon as 
improvement in this direction can be effected, they 
will want more high-phosphorus iron to enable them 
to meet their commitments. The general engineer- 
ing and jobbing foundries are less busy now ‘that 
their war contracts have come to an end, and suffi- 
cient tonnages of low and medium-phosphorus 
irons are forthcoming for their present needs. The 
South Wales steelworks are kept busy by the main- 
tained demand for semi-finished steel. The big 
tonnages of soft and other steel billets which are 
regularly required call for a high rate of activity 
amongst home producers. There is a similar demand 
for steel sheets and tinplate bars. The finished 
steel departments are experiencing improving con- 
ditions. Heavy plates and sections are in increasing 
request, but there is rather less pressure for light 
plates and sections. Sheet works are fully booked, 
and can only offer extended delivery dates for such 
orders as they are able to accept. Business in tin- 
plates has lately been quieter, owing no doubt to 
conditions created by the end of the war. Only a 
small amount of export business is being transacted. 
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Rail and Road 


Tue L.M.S. aND GOVERNMENT “* SPECIALS.”— 
From the outbreak of war on September 3rd, 1939, 
to September 2nd, 1945, the London Midland and 
Scottish Railway ran no less than 194,264 special 
trains on Government account; 98,000 of these 
conveyed 29 million Service personnel, and the 
remainder were stores, ammunition, petrol, and 
Forces’ mail trains hauling 3 million wagons. 
Military traffic is still heavy on the L.M.S., and in 
a recent week 215 troop trains, 239 leave trains, and 
361 special freight trains were run. 

MosiLtE DEMONSTRATION WORKSHOPS FOR THE 
ConTINENT.—A large amount of transport in the 
liberated areas of Europe is damaged, worn out, or 
not fit for work on account of lack of spares. In 
order to get as much as possible of this equipment 
into effective use again the Provisional Organisation 
for European Inland Transport is sending four 
demonstration mobile workshops to Holland, 
Belgium, and France, accompanied by experts in 
reclamation of worn parts, to teach new methods of 
electric and oxy-acetylene welding. 


PusLtic WorKS CONGRESS AND EXHIBITION.—At 
a recent meeting the Council of the Public Works, 
Roads, and Transport Congress and Exhibition 
considered the position arising in consequence of 
the termination of the war. Asa result, the unanim- 
ous conclusion was reached that, subject to the 
availability of the Agricultural Hall and of the 
necessary labour and materials, and also to the 
ability of the exhibitors to participate, the Congress 
and Exhibition should be resumed in November, 
1946. The Council also decided that the Papers 
Competition should be revived in connection with 
the next Congress, whenever it may take place, and 
that prizes should be offered on the basis hitherto 
in force. 


Air and Water 


Licgut Mretats ControL.—The Ministry of Air- 
craft Production announces that following the 
introduction of the simplified control procedure for 
light metals. Mr. G. W. Lacey has relinquished his 
appointment as Controller of Light Metals in order 
to rejoin the British Aluminium Company, Ltd. He 
is succeeded by Mr. C. G. McAuliffe. The address 
of the Controller of Light Metals remains as formerly 
at Southam Road, Banbury, Oxon. 


RecGionaL Port Drrectors.-—The Minister of 
War Transport has decided to discontinue the posts 
of Regional Port Director for the North-Eastern, 
Humber and Wash, and South-Western Areas 
respectively. The situation now permits the release 
on September 15th of Mr. B. Eliot Common and 
Mr. D. Bulay-Watson, Regional Port Directors for 
the North-Eastern and the Humber and Wash 
Areas respectively, and on September 30th of Mr. R. 
Hugh Roberts, Regional Port Director for the 
South-Western Area. From these dates the 
responsibility for securing the most efficient opera- 
tion of the ports concerned will revert to the 
respective Port Emergency Committees, under the 
general direction of the Ministry in London. 
Regional Port Directors were appointed in 1941 and 
1942 to co-ordinate the activities in ports so as to 
secure the quickest turn-round of ships, the most 
rapid clearance of goods through ports, and the best 
utilisation of transport facilities. 


Miscellanea 


THE Royat SHow.—The Royal Agricultural 
Society of England has announced that the next 
Royal Show will be held at Lincoln in 1947, with the 
support of the Ministry of Agriculture. 


CorprpeR ConTroL.—The Ministry of Supply 
announces that as from August 14th, 1945, all 
restrictions on the release of copper for fully manu- 
factured goods for export are removed by the Non- 
Ferrous Metals Control. 


Contractors’ PLant.—After September 30th all 
types of contractors’ plant may be purchased with- 
out a “ permit to purchase ’’ from the Ministry of 
Works. Prospective purchasers should therefore 
place their orders direct with manufacturers. 


PaPer SaLvaGE.—The Waste Paper Recovery 
Association has pointed out that in the early days 
of reconstruction paper will continue to be in short 
supply, and every scrap of it that can be gathered 
will be needed in the wide and varied services to 
which paper may be put. Hundreds of tons of 


useless old records are still holding out of action 


have been appointed joint managing directors. Mr. 


Underfeed Stoker Makers’ 
W. Charles, of Ashwell and Nesbit, Ltd., 


Memoranda 


interest, and firms are urged to continue their paper 
salvage collections. 


COMMERCIAL CoNnpDITIONS IN Eeypt.—A review 
of commercial conditions in Egypt, which has been 

repared by the Department of Overseas Trade, 
says that the development of the mining industry 
in Egypt is highly probable in the post-war period. 
There are iron ore deposits around Aswan on which 
Egypt hopes to found a basic iron and steel industry. 
Hydro-electric power is to be developed on the 
Aswan dam, and hope is expressed that greater 
production of mineral oil will assist Egyptian 
industry by prov iding fuel and power. At the 
Aswan dam also it is proposed to manufacture 
synthetic nitrate, which is so essential to Egyptian 
agriculture, by the use of the hydro-electric power 
to be generated there. This development has long 
been contemplated. The review is published by 
H.M. Stationery Office at Is. 


Personal and Business 


Mr. SAMUEL E. OssBorn is to succeed Mr. W. W. 
Wood as Master Cutler of Hallamshire. 


Mr. W. O. J. Urry has been appointed a director 
of Heenan and Froude, Ltd., Worcester. 


Mr. A. G. E. Brices has been appointed assistant 
managing director of Tube Investments, Ltd. 


Mr. Roy Inyess, 'B.Sc., has been appointed 
General Secretary of the Association of Scientific 
Workers. 


Mr. J. W. Ontons has been appointed managing 
director of Ibbotson Brothers and Co., Ltd., 
Sheffield. 


Mr. E. H. Lever and Lieut.-Col. J. B. Neilson 
have been appointed joint managing directors of 
Richard Thomas and Baldwins, Ltd. 


Mr. Davip Hitt, a director and secretary of John 
Thompson Engineering Company, Ltd., Wolver- 
hampton, has retired after fifty-two years’ service 
with the company. 


Mr. T. E. Parkinson has been appointed Secre- 
tary of the Council of Ironfoundry Associations and 
has resigned his position with the Machine Tool 
Trades Association. 


Mr. RoBert Lowe has resigned from the board of 
John Blackwood Hodge and Co., Ltd., and is now 
acting as an independent consulting engineer from 
his office at 39, Victoria Street, S.W.1. 


Mr. Reynoups-Davies, B.Se., M.I. Chem. E., 
F.R.S.S., has been appointed to the position of 
Deputy Secretary of the Institute of Fuel, and will 
take up his duties in a few weeks’ time. 


Winc CoMMANDER R. A. C. Briz, who has 
carried out numerous experimental flights with 
rotating wing aircraft, has recently taken up an 
appointment wih the Fairey Aviation Company, 
Ltd. 


ALFRED HERBERT, Ltd., Coventry, has been 
appointed sole agent in this country for the range 
of automatic bar machines, automatic pinion 
cutting machines, and screw-cutting lathes made 
by Andre Bechler, Moutier, Switzerland. 


Consett Iron Company, Ltd., announces that, 
for health reasons, Mr. Ralph Alsop is resigning, at 
his own request, his position as managing director. 
He will retain his seat on the board. The executive 
management of the company will be undertaken by 
Mr. Harold Boot, director and general manager. 


GLENFIELD AND Kennepy, Ltd., Kilmarnock, 
announce provisional agreements for a fusion of 
interests with J. Blakeborough and Sons, Ltd., 
Brighouse, Yorks, and Alley and MacLellan, Ltd., 
Glasgow and Worcester. All three companies will 
continue to trade in their own names under present 
managements. 


J. H. FENNER anv Co., Ltd., advise us that their 
West Midlands representative, Mr. H. L. Rogers, is 
returning to Canada and the area for which he was 
responsible has been taken over by Mr. W. G. 
Holton, who will work from the Midlands Branch 
Office in Birmingham. The West Lancashire area 
is now in charge of Mr. 8S. Mattinson, who will work 
from the Manchester Branch Office. 


Mr. F, P. D. Scorr has resigned his position as 
managing director of Prior Stokers, Ltd., but will 
remain in active touch with the company, of which 
Lieut.-Colonel A. de Chimay and Mr. A. D. Murray 


Scott is also resigning the office of chairman of the 
Association, and Mr. 
Leicester, 


—— 





Contracts 


Tue AssociaATED EQUIPMENT Company, Ltd., 
Southall, announces the receipt of two important 
orders—the first from South Africa ,the second from 
Iraq. In October, 1939, the Johannesburg City 
Council awarded the company a contract for the 
supply of thirty A.E.C.-English Electric six-wheel, 
double-deck trolleybus chassis, but owing to war. 
time manufacturing and transport difficulties, the 
contract was never fulfilled. It has now been 
renewed and doubled, so that the total number of 
trolleybuses to be supplied will be sixty. It is 
anticipated that these chassis will be shipped over. 
seas in the third quarter of 1946. The second order 
has been obtained from the Iraq Petroleum Com. 
pany, Ltd., and is for the supply of twenty articu- 
lated type tractors with special semi-trailers for 
pipe carrying, seventeen articulated type tractors 
with special semi-trailers for hauling machinery, 
nine 10-ton end tippers, and four 10-ton vehicles 
for general-purpose loads. All these vehicles wil] 
be used for the relaying of the Iraq Petroleum 
Company’s pipe line. 








F orthcoming Engagements 


Secretaries of Institutions, “Societies, é&c., desirous of 
having notices © meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meetings is to be held should be clearly stated. 


Association for Scientific Photography 

are — 24th.—Mepicat Group: Hastings Hall, 
B.M.A. House, Tavistock Square, W.C.1. “ Koda. 

a Cinematography in Ward pe Theatre,” 

Sergeant Clissna, U.S. Army. 6 p.m. 

Thursday, Sept. 27th.—Alliance Hail, Westminster, 
8.W.1. ‘* Recording Engineering and Other Work 
by Stereoscopic Photography,” R. Peel. 6.30 p.m, 

British Association of Chemists 

Wednesday, Sept. 19th.—LonbON SEcTION: Assembly 
Hall, Royal Empire Society, Northumberland 

Avenue. “Social Security for Chemists,’’ 6.30 p.m, 

itute of Fuel 

Wednesday, Sept. 19th.—LONDON SeEcTIoN: Inst. of 

Electrical Suen. Savoy Place, Victoria Embank. 

ment, W.C.2. ‘*The Use of Centrifugal Force for 

Cleaning Fine Coal in Heavy Liquids and Suspen- 











sions, with Special Reference to the Cyclone 
Washer,”’ Dr. M. G. Driessen. 6 p.m. 
Institute of Welding 
Ww onan, Sept. 26th—WOLVERHAMPTON BRANCH: 
Crown _ taal, Albrighton. Inaugural dinner, 
7.15 
Thursday, "Sept. 27th.—SHEFFIELD BraNcH: Roya! 


Victoria Hotel, Sheffield. ‘‘ Industrial Application 
of Automatic Submerged Are Welding,” R. Sillifant. 
6.30 p.m. 
Friday, Sept. 28th—E. Scottanp Brancu: Heriot 
Watt College, Chambers Street, Edinburgh. ‘* Weld- 
ing, Past, Present, and Future,” A. ow tte and 
D. Llewellyn. 7.30 p.m. 

Institution of Electrical Engineers 
Saturday, Sept. 15th.—N,. MIDLAND STUDENTS: City of 
leeds Electricity Department, Whitehall Road, 
Leeds. ‘* High-Frequency Telephone Cables,’’ Mr. 
Holmes. 2.30 p.m. 


Institution of Locomotive Engineers 

W ednesday, Sept. 26th.—Inst. of Mec hanical Engineers! 
Storey’s Gate, Westminster, 8.W.1. Presidentia 
Address, W. 8. Graff Baker. 6 p.m. 


Institution of Mining and Metallurgy 
Thursday, Sept. 20th.—Geological Society, Burlington 
House, W.1. ‘*Some Aspects of Rock Drilling 
Practice (the Witwatersrand Goldfield), C. J. 
Irving ; and ‘‘ The Nationalisation of Mineral Rights 
in Great Britain,’’ W. R. Jones. 5.30 p.m. 


Institution of Production Engineers 

mee Sept. 17th.—Derrsy Sus-Sec1ion : The School 
of Art, Green Lane, Derby. ‘‘ Environment and 
Output, ” K. G. Fenelon. 6.30 p.m. 

Friday, Sept. 21st.—MancCuHESTER SECTION: Mechanics 
Institute, Crewe. “ Managerial Aspect on Full 
Employment in Industry,” W. Puckey. 7.15 p.m. 
Thursday, Sept. 27th.—LONDON Grapvates: Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, 
S.W.1. ‘“‘ Manufacture and Application of Tungsten 
Carbide,” Mr. Morris. 6.45 p.m. 

Friday. Sept. 28th.—N.E. Section: Neville Hall, New- 

castle-on-Tyne.  ‘* Production Engineering Re- 

search,” Dr. D. F. Galloway. 6.15 p.m.—COovENTRY 
Section: Central Hall, Coventry. Address by Air 
Commodore F. Whittle, C.B.E. 6 p.m. 


Saturday, Sept. 29th.—YoRKsHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘‘ Negative Rake Cutting 
Tools,’ W. H. Edwards- Smith. 2.30 p.m. 

Junior Institution of Engineers 

To-day, Sept. 14th.—39, Victoria Street, S.W.1. Com- 
bined discussion. Research Circle. 6.30 p.m 

Friday, Sept. 21st.—39, Victoria Street, S.W.1. “ Mul- 
berry B and Phoenix,” by W. V. Fuller. 6.30 p.m. 

Friday, Sept. 28th.—39, Victoria Street, S.W.1. ‘An 
Engineer Visits Australia,” H. A. F. Canfield. 
6.30 p.m. 

Stephenson Locomotive Society 


Saturday, Sept. 15th.—302, Buchanan Street, Glasgow. 


‘Miniature Steam Locomotives for Passenger 








paper supplies of immense value in the public 


has been elected to succeed him. 


Hauling,” J. N. Maskelyne. 3 p.m. 
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A Seven-Day Journal 


A Bristol Engineering Exhibition 


{ue Bristol Engineering Exhibition, which 
was arranged by the Bristol Engineering Manu- 
facturers’ Association and was held in the 
Victoria Rooms from September 7th to Friday 
last, the 14th, proved successful in every way. 
Not only was there a representative display of 
exhibits, but among these were many proto- 
types and new models, which only await the 
necessary labour and materials to go into pro- 
duction. At the stand of the Association full 
information was available of the scope and 
capacity of the engineering industry in Bristol, 
and inquiries were put straight to member firms 
which are able to undertake work or to meet 
any special demands. The Association now has 
some 200 firms, employing 50,000 workpeople, 
on its membership list, and it is prepared to send 
copies of the ‘‘ Bristol Engineering Directory ”’ 
to buyers of engineering materials in all parts 
of the world. Copies of the directory can be 
obtained from the Honorary General Secretary 
of the Association, Mr. J. F. Evans, at 104, 
Filton Avenue, Bristol, 7. Among the firms 
exhibiting at the exhibition, which numbered 
close upon fifty, the following may be men- 
tioned :—-Broadway (Bristol) Engineering Com- 
pany, Ltd., J. Glover and Sons, Ltd., Murex 
Welding Processes, Ltd., W. H. Bird and Sons, 
Ltd., Gardiner, Sons and Co., Ltd., Welding 
Industries, Ltd., Aero Engines, Ltd.—incor- 
porating Douglas (Kingswood), Ltd.—Magnal 
Products, Ltd., George Adlam and Sons, Ltd., 
the Bristol Aeroplane Company, Ltd., Bristol 
Metal Spraying and Welding Company, Ltd., 
British Vacuum Cleaner and Engineering Com- 
pany, Ltd., Magneta Time Company, Ltd., the 
New Mendip Engineering Company, Bell Punch 
Company, Ltd., R. and J. Dick, Ltd., the Weir 
Electrical Instrument Company, Ltd., and 
Saunders and Weeks. The Bristol Development 
Board showed plans of the factory estate partly 
built and those of other trading estates to be 
built as soon as labour and material can be 
obtained. 


The Ruhr Steel Industry 


A sURVEY published on September 15th by 
our contemporary, The Economist, shows that 
the chief centres of Germany’s steel industry 
are in the British zone of occupation. They are 
grouped geographically in the Bezirksgruppe 
Nordwest, and nearly 97 per cent. of the former 
capacity of the concerns in this group is within 
the British zone, about 2-3 per cent. being i. 
the French, and 1 per cent. in the American 
zones. Germany’s output of pig iron and crude 
steel, including the output of incorporated 
territories, rose steadily between 1939 and 
1942, but began to decline rapidly towards 
the end of 1943. By contrast, production in 
the Rhineland and Westphalia—broadly the 
Bezirksgruppe Nordwest—fell sharply in 1940, 
more slowly in 1941-42, and again more rapidly 
in the latter part of 1943. This relative decline 
was partly accounted for by the expansion of 
capacity in Central Germany and to the incor- 
poration of additional territories, but the 
explanation of the shrinkage must be sought 
mainly in the disorganisation and shortage of 
transport and, from 1943 onwards, in the 
intensification of air bombardment, which, by 
reason of plant destruction, made operation at 
full capacity impossible. Towards the latter 
part of the war, physical destruction became 
increasingly severe, and the extent of this 
destruction in the north-west has now been 
more fully ascertained. It is stated that some 
70 per cent. of the buildings have been 
destroyed, but, as expected, damage to plant, 
though serious, was less severe than to buildings. 
About 30 per cent. of the plant and machinery 
is beyond repair, while a further 20 per cent. has 
sustained superficial damage and could be 
repaired within six months, given the necessary 
labour and materials. In other words, half the 
steel-producing capacity of the north-west is 
virtually intact. At present. the steel industry 





of the north-west is almost completely idle, but 
it is proposed to resume production in the near 
future on a small scale. For October, an output 
of 100,000 tons of steel appears to be projected, 
equivalent to 10 per cent. of production in 1929, 
a year of high activity before the period of 
re-armament. 


The Future of Fuel and Power 


In the course of a speech made in Glasgow on 
Monday, September 17th, Mr. Emmanuel 
Shinwell, the Minister of Fuel and Power, dealt 
with the future of those industries. He s1id 
that in the matter of fuel and power he was the 
servant of the nation, and not of any particular 
section. The claims of the miners, upon whose 
labour the coal industry depended, could not be 
ignored ; on the other hand, he thought that 
the miners would be the first to admit that they 
had a responsibility to the community. As 
r.gards absenteeism, it should be known that 
85 per cent. of the men had worked regularly 
and hard, and the trouble was due to the other 
15 per cent., who for one reason or another had 
not pulled their weight. He had withdrawn the 
threat of prosecution for absenteeism, but he 
preferred to rely on the honour of the men. He 
was convinced that under nationalisation the 
miners would certainly be no worse off than 
under private ownership, and that they would 
be a great deal better off. He was not only 
concerned with coal, but was looking some way 
ahead. There were other forms of fuel and 
power, like gas and electricity, that would 
require nationalisation, and there was the vast 
field of experiment into what uses coal could be 
put. All that might take a little longer, Mr. 
Shinwell went on to say, than a four-year plan, 
but it was a plan, and one that was designed to 
convert our coal resources into a vast reservoir 
of industrial and social value, from which the 
whole community, including the miners, could 
derive great benefit. He was not unmindful of 
our export trade, and the part in it played by 
coal, Coal exports were now in the shadows, 
but the time would come when that vital 
element in British trade would again prove an 
invaluable asset to the nation and provide a 
means of paying for our imports. Nationalisa- 
tion, he concluded, must succeed. If it did not, 
the nation’s hopes of full economic recovery and 
a rise in its standard of living could most 
assuredly never be realised. 


The Late Sir Percy Ashley 


THE death of Sir Percy Ashley, the Chairman 
of the General Council of the British Standards 
Institution, and the British Rayon Federation, 
which occurred at Buxton on Thursday, 
September 13th, at the age of sixty-nine, is a 
severe loss to technical industry. Sir Percy 
had a distinguished Government career. He 
was educated at Lincoln College, Oxford, and 
joined the Board of Trade in 1907. He became 
successively Secretary to the Commercial 
Intelligence Committee, Joint Secretary on 
Commercial and Industrial Policy, Principal 
Assistant Secretary to the Department of 
Industries and Manufactures, and Secretary to 
the Import Duties Advisory Committee. In 
1939 he retired from the Civil Service and 
became a member of the Advisory Committee. 
His services were honoured by the bestowal of 
the C.B. in 1919 and the K.B.E. in 1933. In 
1939 he was elected Chairman of the General 
Council of the British Standards Institution, a 
position which he occupied for five eventful 
years. For many years prior to becoming 
Chairman he gave invaluable sapport to the 
work of standardisation in this country, and to 
the work of the Institution in particular. As 
first Chief Aide of the Industries Branch of the 
Board of Trade he had watched the early history 
of the B.S.I.; helped in its development, and 
sympathised in its difficulties. He was largely 
instrumental in securing official recognition of 
the Institution as the sole national organisation 
for the promulgation of standards, and the 





Government grant-in-aid to its funds, while his 
unrivalled knowledge of industry was of 
particular value in guiding the work of the 
Institution. In 1944 he was elected Vice- 
President and was in active association with the 
work of the B.S.I. at the time of his death. 
Apart from the value of his official work, the 
B.S.I. has lost a friend and colleague who by 
his personal charm and courteous consideration 
endeared himself to all. 


The Technical, Nautical, and 
Aeronautical Institute in Rotterdam 


Many of our readers who visited Holland 
before the war will remember with pleasure the 
welcome they received at the Technical, 
Nautical, and Aeronautical Institute in Rotter- 
dam, and the very fine collection of models in 
its mi:eum. We are glad to hear from Baron 
Van Haersolte, the Director, that he is well, 
and that it has been possible to rehouse the 
Institute at Rochussenstraat, Rotterdam. In 
May, 1940, the museum was destroyed by 
German bombs, but: in the first year of oecupa- 
tion a new site was obtained 4nd a building 
erected in the Rochussenstraat. During the 
long period of occupation work was carried on 
by the staff in silence, and a new collection of 
models was produced. Happily, part of the 
library and the information office was saved, 
and the librarian has made arrangements to 
resume the supply of information on all non- 
commercial matters. Correspondence with 
British shipbuilding and engineering firms is 
invited. With the object of adding some 
further British contributions to the museum, 
Baron Van Haersolte hopes to visit this country 
towards the end of September, and from 
September 20th correspondence will reach 
him if addressed to him at the Institution of 
Naval Architects, 10, Upper Belgrave Street, 
London, S.W.1. The work done by the Institute 
under the le dership of its Director in forging a 
link between the shipbuilding and engineering 
industries in this country and those of Holland 
has in the past been greatly appreciated, and 
we feel sure that ready help will be forthcoming 
to assist this important work in the post-war 
years. 


South Wales Steel Plant Extensions 


In a statement issued on Saturday, September 
15th, with the annual report of Richard Thomas 
and Baldwins, Ltd., the chairman, Mr. E. H. 


-1 | Lever, said that plans were well advanced for 


the erection of a large continuous hot strip mill 
at Margam, near Port Talbot, under the exgis 
of Guest, Keen, Baldwins Iron and Steel Com- 
pany, Ltd. It was expected that this new mill 
would be capable of producing approximately 
18,000 tons of hot strip and other products per 
week, of which a large proportion would be 
available to the tinplate industry. The state- 
ment added that plans were also well advanced 
for the formation of a new company to erect 
and to run two new modern cold reduction 
plants, mainly for tinplates, in the Llanelly 
and Swansea areas. Further, it was possible 
that a smaller cold reduction plant would be 
erected in the Monmouthshire area, but no 
responsibility for that would rest upon Richard 
Thomas and Baldwins. When these new plants 
were in full operation, Mr. Lever’s statement 
continued, it would probably be necessary to 
close down completely the majority of the 
firm’s old-type mills, and either sell them for 
scrap or convert them, where practicable, to 
other uses. Full regard had been paid to this 
fact in fixing the annual provisions for depre- 
ciation. In dealing with the cognate problems 
of redundant plant. and modernisation of 
process, the directors of Richard Thomas and 
Baldwins had throughout taken full account of 
the sociological aspects and of their duty to see 
to it that, while contributing something to the 
problem of full employment, the dislocation of 
labour in the transition period was reduced to 
@ minimum. 
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Engineering Developments in 


Asiatic 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. IV—(Continued from page 201, September 14th) 


AtR TRAVEL 


f aeur highways and the rail lines are built 
overthe mountains and swamps, but the air 
lines involve only a fraction of the labour and 
expense in construction of airfields. Air 


their operation are weather reports. Meteo- 





before. In 1939 an automatic observation 
hut was erected on another floe. 

One of the great difficulties in the Arctic 
is sudden fog. The Arctic flying-boats often 
had to come down in open water’ and wait 
until the fog disappeared. Recent scientific 
developments must lessen, if not entirely 
eliminate this drawback to air travel. ; 

The Soviets believe that the polar regions 
will become one of the world’s great air 
routes. It is the shortest flying route from 


rological stations have been established to Moscow to New York or to Tokyo and other 
aid air pilots and navigators along the| Places. The Russians made the long-distance 


northern sea route. 
central control organisation. 
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services have been developed with Europe 
and all over Soviet Asia. They link Soviet 
East with Alaska. This saves shipping space 
and was a short route for war aircraft. There 
was a regular air service from Seattle to 
Siberia in 1940. The distance by the sea 
route was 6635 miles, but was much shorter 
for aircraft. 

In 1940, there were 121 airfields in Alaska 
and 175 aeroplanes in commercial service to 
Soviet Far East. There are a number of 
other regular air lines from North Siberia 
opposite Alaska, west along the coast of the 
Arctic, west and south-west to Yakutsk, on 
the Lena River, and Irkutsk, on the Siberian 
Railway, as well as south down to Vladi- 
vostok. From the Behring Straits to Lake 
Baikal the air line over Far East territory is 
3450 miles. 

There is a 1700-mile air route which has 
been in operation for more than thirteen 
years between Irkutsk and Yakutsk and a 
squadron of aeroplanes, like those in 
Northern Canada, maintains administrative 
contact throughout the vast territory. A 
radio station in Yakutsk maintains direct 
contact with Moscow. 

In the Far North of Siberia there are a 
few railways, but land transport is difficult in 
certain periods of the year. Deep snow 
makes railways ineffective. In a few hours 
the intense cold of the Arctic freezes up 
points, switches, and signals. Locomotives 


develop troubles in a temperature of 90 deg. 
below zero. 
The Soviets have covered the Far North 


Essential for 


SOVIET RUSSIA 


In 1937 four observers were landed from 
the air on to an ice floe near the Pole, where 


They report to the flight over the Pole to San Francisco to prove 


it was a route for air liners. 

Conditions are exceptional, for most of the 
temperatures are below zero. ‘The Union 
trains a larger number of sub-zero aviators 
than is at the disposal of any other ruler, 
They are employed in surveying ice-forma- 
tions before navigation begins, piloting ships, 
transporting workmen and materials along 
the coast and the rivers, provisioning out- 
posts unreachable by any other means, 
coming to the rescue of casualties and 
hospital patients, postal and passenger 
services.”’* 

Every town in the Arctic has its air base, 
Aircraft in Siberia are not only used for light 
traffic, but for heavy goods. Mining equip- 
ment has been carried by air. Not only are 
the isolated places in the north connected 
by air routes with the southern centres, but 
aircraft act as transport from the south to 
the northern sea route. 

There are scores of wireless stations to 
service the airways. Passenger air lines 
connect the town of Ulan-Ude (not far east 
of Lake Baikal) with Moscow and Vladi- 
vostok, serving important towns on the 
Trans-Siberian Railway. Branches for air 
services run north from this Trans-Contin- 
ental route to ports in the Arctic on the 
rivers Lena, Yenesei, and Ob. 

A network of air services covers the 
Central Asian Republics, linking towns near 
the mountainous borders with the rest of the 
Soviet Union. The advantages of air travel 
over the tremendous distances that separate 
towns in Asiatic Russia are obvious. 

P. C. Rhodes, who visited the Far East in 
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TOPOGRAPHICAL MAP OF SOVIET RUSSIA 


they remained until February, 1938. They 
were rescued when the floe was breaking up. 








with a network of airways. 


Nothing like it had ever been attempted 


1941, wrote: ‘‘I often saw the daily mail- 
plane pass over and drop its train of gliders, 
= E. H. Bates. 





* “Soviet Asia.” 
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The Russians were already towing trains of 
eight or nine gliders on their mail routes, 
dropping one at each small town with the 
mails.” 

In Kamchatka, the naval base at Petro- 
paviovsk, is an air base, and its powerful 
radio station communicates with Moscow, 
8000 miles distant. 

There is plenty of Russian radio - for 
listeners, humerous newspapers, mass educa- 
tion, propaganda at local meetings, but all 
of it is controlled from Moscow, and the 
only news that comes to the people is very 
rigidly censored. They have very little idea 
of what happens in other countries, and 
firmly believe that the Russian Soviet 
system is the best in the world. 


THE Lone Sea Routes 


The Pacific and Arctic oceans are valuable 
arteries of communication. There is regular 
transport along the many thousands of miles 
that the steamers run between Vladivostok 
and Murmansk. New ports were suddenly 
created; one, Igarka, eleven days from 
London, loading timber for the U.S.A., had 
(1940) three times the population of Dawson 
City at the zenith of the Klondike gold rush ; 
it has also air travel to Moscow. 

For three centuries, Cabot, Hudson, 
Frobisher, and other famous navigators 
sought in vain for the North-West Passage 
that would carry them round the world. 
They failed. 

Another route, through another ocean, was 
opened up when a Soviet ice-breaker went 
all the way from the White Sea eastwards 
to Seattle. 

The Russians seem to possess just those 
personal qualities needed for Polar explora- 
tion. There have always been many eager 
to do the work, and the men enjoy it. 

The Northern Sea Route Administration, 
established in 1932, made long-term invest- 
ments of about £45,000,000, in the next five 
years, in order to develop that route. It 
supervised exploration, shipping, airways, 
trade, industry—everything in the Soviet 
Far North. 

In his book, Smolka* tells a dramatic 
story of this work. Soon after the Arctic 
Sea route was established, a little hamlet, 
Igarka, in the Yenesei Valley, became a 
port with more than 30,000 inhabitants. An 
American traveller saw there, during the 
war, eight large transports, some from 
England, one from South Africa, the rest 
from Scandinavia. The main Arctic ports 
are all mechanised to speed up the turn-round 
of ships. 

Both the Arctic and Pacific shores of the 
Soviet Union are frozen over for a large part 
of the year, but great progress has been made 
by the use of a permanent fleet of ice- breakers. 
Navigation is aided by the establishment of 
numerous meteorological stations in Northern 
Siberia, which send radio reports to ships. 

The ports of Nikolaevsk:at the mouth of 
the Amur River and Komsomolsk lower down 
the river are both blocked by ice for half the 
year. Okha, a new port on the north-eastern 
tip of Sakhalin Island, is open all the year 
round, and supplies received there are trans- 
ported 200 miles to Komsomolsk overland 
to the west coast of Sakhalin. They go over 
the 5 miles of solidly frozen ice of the Straits 
of Tartary, then inland. Trucking over the 
ice is a common form of transport in the 
US.S.R. 

Wind-driven dynamos supply power in the 
Arctic stations to send out weather reports. 
In one station on Dickson Island, 14 million 
words are handled each year. Weather 
reports from fifty Arctic radio stations are 





* H. P. Smolka, “40,000 Against the Arctic.” 


useful to the ice-patrol pilots who guide the 
ice-breakers. The Arctic fleet formerly used 
coal from Russia in Europe, but are now 
supplied entirely with Arctic-mined coal. 
The production estimated for 1942 was 1} 
million tons. 

Floating docks of 5000 tons capacity have 
been installed at Vladivostok, Gavan, and 
Petropavlovsk. Port railways, dock con- 
veyors and travelling belt loaders have been 
installed in the principal ports. 

The ambition of the Russians for many 
years has been to obtain an ice-free port on 
the Pacific, and they will now obtain, once 
again, the use of Port Arthur, surrendered 
after the war with Japan. 


THE INLAND WATERS 


There are fleets of steamers on the inland 
seas, the Caspian, and the Aral. All of the 
great lakes are also provided with mech- 
anised transport. On Lake Baikal, which is 
375 miles long, from 20 miles to 40 miles 
wide, and more than a mile deep, there is 
considerable traffic; 338 rivers run into it. 
It is 1300ft. above sea level, surrounded 





portion borders Manchuria. At Khabarovsk 
it is joined by the Ussuri and the east-flowing 
Amur turns north to empty into the Okhotsk 
Sea. The Amur is the chief of the Soviet 
Far East’s navigable inland waters, and is 
open for navigation for about six months in 
the year. 

From the mouths of the Ob and Yenesei 
River steamboats journey over the river 
systems to Western China and to Mongolia, 
almost into the heart of Asia. An American 
said a trip along the Yenesei reminded him 
of one from New Orleans to Kansas City. 
For more than 2000 miles down the Yenesei 
travellers by steamer saw both banks lined 
with cedar, spruce, and pine trees. The 
north-flowing rivers are of great length, the 
Lena 3100 miles and the Yenesei 2950 miles, 
navigable for most of the length. The 
Yenesei is connected to its great neighbours, 
the Ob and Lena, by canals. 

The Ob is one of the greatest rivers in the 
world, with much the largest basin—1} million 
square miles—of any river in Asia. Its 
length of some 3300 miles is about that of the 
Yangtse. Steamers ply along it for a length 
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by cliffs and forests. All of these great 
inland seas, lakes, and rivers provide great 
quantities of fish for food, and from some the 
famous Russian caviare is obtained. 

From Krasnoyarsk, in about the centre of 
Siberia, to Igarka, in the north, is about 1300 
miles, as the crow flies. A winding river trip 
by steamboat between the two places, along 
the Yenesei, takes six days. 

The length of navigable rivers used for 
transport and floating timber in the U.S.S.R. 
is greater than anywhere else in the world. 
Siberia contains vast quantities of timber— 
mostly fir, pine, and spruce—and the open- 
ing up of the Arctic sea route has aided the 
export of lumber, ferried down the great 
rivers, then on to the U.S.A. The forests in 
the Far East form one of the chief natural 
resources and are logged for the timber 
exports. 

East of the Lena River there are four 
other rivers of from 500 miles to 800 miles in 
length, running into the Arctic, useful for 
navigation at periods of the year. 

The Ussuri River, tributary to the Amur, 
enables ports in the lower river, at Kom- 
somolsk and Nikolaivosk, to connect with 
steamers on the Pacific. 

The Amur River itself, including the 





Argun, is 2800 miles long ; most of its upper 
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of 2000 miles from the end of April for 200 
days in the year, when it is ice-free. Metals 
are actually shipped from a place 200 miles 
further up river. 

Steamers ply regularly on the Lena for 
2800 miles; the main river provides 1200 
miles deep navigation northwards. Three 
long tributaries, two of them 1300 miles and 
the other 700 miles in length, give valuable 
waterways and iceways east, west, and south. 

In Central Asia there are two 1300-mile 
navigable rivers, the Amu-Darya and the 
Syr-Darya. Both flow into the Sea of Aral, 
the fourth largest body of inland water in the 
world. 


RIVERS AND RaILways 


All observers are agreed that there have 
been many accidents and casualties on the 
railways due to carelessness and lack of 
technical ability. There was issued a report 
which stated that in 1934 there had been 
62,000 accidents on the Union railways, 
hundreds of people killed and thousands 
injured. In addition 7000 locomotives were 
smashed or damaged, 4500 cars broken up 
and 60,000 damaged. 

The frozen soils: and subsoils cause diffi- 





culties in construction and running railways 





220 


THE ENGINEER 


Sept. 21, 1945 








in many parts of Siberia. 


There are plans|main problem in Russia is to increase in 
for linking-up the rivers by railways supplied | technical efficiency of those using machinery. 
by power from hydro-electric stations. The 
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Transformer Design for Minimum Total 


. Weight 


By O. I. BUTLER, M.Sc. 
No. IlI—(Oontinued from page 211, September 14th) 


THE CoMPARISON OF OPTIMUM AND 
Non-Optimum DEsIGNs 


R. brevity, only the case of a single-phase, 
shell-type transformer, with square-cor- 
nered laminations and a square-core construc- 
tion, will be considered here, the optimum 
design being for minimum total weight when 
the value of R=2-5, say. The appropriate 
dimension-ratio curves show that the values 
of the ratios L and M which give the optimum 
design in this case are 0-393 and 0-983 
respectively. The method followed in order 
to obtain the comparison may be similarly 
applied to any other type of transformer. 
A convenient basis of comparison, which is 
not confined to any one specific value of kVA 
rating, is afforded by considering the width 
of the window a to be of unit length, where 
the unit may be any fraction or multiple of 
an inch. The dimensions of the optimum 
design, expressed in the same unit, are there- 
fore a=1, b=2-54, and c—1-02. 

The total weight of the active material of 
the optimum and each non-optimum design 
is given by 

W=Iron weight+ copper weight 
=5 Qc? (a+b-+c) 
+Qab(3-142a+4c). . . (80) 

Throughout the comparison the dimen- 
sions a, b, and c must satisfy the relationship 
abc?=K=0-45 x kVA x 104/B,,4fk,k, . (2c) 

For similar designs, using the same type 
of transformer construction, the values of k; 
and k, will not change appreciably, even when 
the transformer proportions are varied within 
quite wide limits. Hence for constant values 
of kVA, current density, flux density, and 
frequency, the value of K in equation (2c) 
may be regarded as a constant quantity for 
both the optimum and non-optimum designs. 
Substituting the values of a, 6, and c of the 
optimum design, it follows that, for all 
designs, 

@be*=2-635 . . .« (pb) 

The calculations, using equations (2p) and 
(3c), have been carried out to give the graph 
of the proportionate weight W/Q plotted to 
an abscissa of the variable window-dimension 
ratio b/a, as shown in Fig. 8. 


CoMPARISON ON THE Basis oF CONSTANT 
TEMPERATURE RISE 


In order to obtain the preceding straight- 
forward mathematical solution of the opti- 
mum proportions of transformers, it has been 
assumed that the question of temperature rise 
has been met by an appropriate choice of the 
flux and current densities, which could be 
assumed to give the same temperature rise 
over a fairly wide variation of the trans- 
former proportions. It is possible that this 
assumption may involve some slight error, 
since a non-optimum design will give some- 
what different watt-losses and effective cool- 
ing surfaces to that of the preceding optimum 
design, with consequent differences in the 
temperature rise of the iron and copper. 


in the transformer proportions. 


0 
(Total) kVA! 
Unit | 


t Temp. 


ight 


(Total) Relative Weight 
on Constant Bm& 4 
Basis 


fron Weight 
(Constant Bm& 4 
Basis) 


|__| Relative Copper Weight 
(Constant Bm& 4 
T Basis) 





Relative Weight & kVA per Unit Wei 


s 


} 
! 
iy] 


! } 
0 20 30 40 
Window Dimension Ratio 6/a 


“THE ENGINEER” 





@ 


Fic. 8 


to the relatively low heat conductivity of the 
core-plate insulation, the effective iron cooling 
surface may be regarded as merely that 
formed by the edges of the laminations which 
are directly exposed to the surrounding air. 
In the case of the copper, the cheeks of the 
windings are invariably insulated to a greater 
extent than the outer face of the coil; hence 
the portions of the cheeks exposed to the 
surrounding air will be regarded as only 
50 per cent. effective in cooling the copper. 
The presence of artificial ventilating ducts 
in the iron and copper circuits will be 
ignored, which tends to limit the comparison 
to small transformers, but has the virtue of 
allowing a general comparison independent 
of the rating of the transformer. Large 
transformers will invariably incorporate 
ventilating ducts, the probable effect of 
which will be to modify but slightly any 
deductions made from the comparison on 
this simplified basis. 

The iron and copper watt losses per unit 
weight will be assumed to vary as the square 
of the flux and current densities respectively. 





It follows that, in order to compare the 
previously deduced optimum design with 


Also, as previously stated, the iron and copper 
space factors will not change appreciably as 


other designs on a basis of constant tempera- 
ture rise of the iron and copper, the magnetic 
flux and current densities will require to be 
modified for the different designs, to an 
extent depending upon the relative changes 
in the effective cooling surfaces with changes 


The comparison on this basis is greatly 
simplified, without involving any consider- 
able error, by assuming that the small amount 
of heat interchanged between the iron and 
copper is negligible. Also, in the case of the 
iron, since very little cooling is obtained in the 
direction transverse to the laminations, due 


the transformer proportions are varied within 
quite wide limits, for transformers of the 
same type and similar rating. Hence the 
temperature rise of the iron and copper may 


be expressed respectively by 
Vi 
T=p Bn’ < sie « (3) 
and 
V 
T.=g 4? 5 (9) 


where p and g are constant quantities, V,; and 
V. are the gross volumes of the iron and 
copper circuits respectively, and 8; and S, 
are the effective cooling surfaces of the iron 
and copper circuits respectively. 

It follows that, if the ratio V,/S; changes 
from the value of x,, say, for the optimum 
design to the value of x, for a non-optimum 
design, then, for the same temperature rise T',, 
the value of B,, requires to be changed 
from B,, for the optimum design to B,,, 
=Byy (21/22)? for the non-optimum design. 
Similarly, the value of 4 requires to be 
changed from 4, for the optimum design to 
4,=4, (y,/y2)*/* for the non-optimum design, 
where y, and y, are the values of the ratio 
V./S. for the optimum and non-optimum 
designs respectively. 

Hence, the kVA rating of any given design 
on a basis of constant temperature rise is 
(ay Y,/X_ Y2)"/* times that on a basis of constant 
values of B,, ; 

Subject to the assumptions made above, 
it may be shown that the effective cooling 
surfaces of the iron and copper circuits, for 
the type of transformer considered in the 
preceding section, are given respectively by 


S,;=c (4a+2 6+6 c) 


S.=a (37 a/4+2 7 b+40¢)+2 bc. 
The gross volumes of the iron and copper 
circuits are respectively 
V,=2 c? (a-+-b+¢) 


and 


and 
V.=a b (ra+4c). 
Hence, the ratios of gross volume to effective 
cooling surface of the iron and copper circuits 
respectively are given by 2z,—0-613 and 
y,=0-666 when the optimum values of 
a, 6, and c determined in the preceding 
section are utilised. 
Therefore (x, y,)?=0-639, and the kVA 
rating of designs on the basis of constant 
temperature rise is 0-639 (x, y,)~? times that 
of the designs previously calculated on a 
basis of constant values of B,, and 4. 
On the latter basis, the kVA remained 
constant for all designs at the value 
kVA=2-635 Byy 4, f & k,/0-45 x 104 

=2-635 K,, 
where K,=B,,; 4, f k; k,/0-45 x 10" and is a 
constant quantity. 
It follows that the kVA on a basis of 
constant temperature rise is 
kVA=2-635 K, x 0-639 (x. y.)-1/” 

=1-683 (z,y,)*K, . . . . (10) 
Since this latter kVA is a variable quantity, 
it will be readily appreciated that a fairer 
basis of comparison will be obtained by 
plotting the kVA per unit of total weight as 
the ordinate in each case, or alternatively, the 
kVA per unit of the total proportionate 
weight W/Q. 
The kVA per unit weight of designs calcu- 
lated on the basis of B,, and 4 remaining 
constant is 2-635 K,/W, and, since, K, andQ 
are constant quantities for all the designs, is 
given, proportionately by 2-635 Q/W. Simi- 
larly, the kVA per unit weight on the basis 
of the temperature rise remaining con- 
stant is given proportionately by 





1-683 (%gy¥_)-/? Q/W. The values of the quan- 
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tities 2-635 Q/W and 1-683 (2, y,)-!/* Q/W 
have been calculated for a variable window- 
dimension ratio b/a to give the graphs of 
relative kVA per unit of total weight shown 
in Fig. 8. 

A comparison of these curves shows that 
the window dimension ratios b/a which give 
the optimum design on either basis are very 
little different from one another. In any case, 
it will be observed that the curves are fairly 
flat over @ reasonably wide range, indicating 
that the ratio may be modified to a certain 
extent on either side of the optimum value 
without the total weight departing very 
appreciably from its minimum value. Similar 
plots for other types of transformer sub- 
stantiate the hypothesis that an optimum 
design on @ constant temperature basis is 
very little different from that on a constant 
flux and current density basis. 

It will also be observed that, adopting the 
non-optimum design corresponding to a 
square window construction results in the 
total weight being 37 per cent. greater than 
that of the optimum design. The author has 
met with commercial transformer designs, 
intended for use on aircraft, which depart 
from the optimum design to almost the same 
extent, chiefly because the proportions result 
in a too excessive use of iron and a too scanty 
use of copper. In general, as shown by 
Table III, (ante) @ minimum weight design 
requires the weight of copper to approach 
that of the iron, whilst a minimum cost 
design requires the weight of the copper to 
be very much less than that of the iron. 


CoNCLUSIONS 


(1) For a fixed ratio of (i) the iron and 
copper space factors, (ii) the iron and copper 
space factors and also the assembled iron and 
copper costs per lb., and (iii) the iron and 
copper space factors and also the assembled 
iron and copper watt-losses per lb., the 
optimum proportions of any transformer from 
the respective points of view of (i) the total 
weight, (ii) the total cost, and (iii) the total 
watt-loss of the active material, for any 
stipulated flux and current densities, are 
independent of the size or rating of the 
transformer. 

(2) When these ratios are known or anti- 
cipated from available design data, the 
optimum proportions are instantly given by 
reference to the appropriate curves. 

(3) The linear dimensions of the optimum 
design, for any given kVA rating, can be 
rapidly determined for any expected values 
of the iron and copper space factors and the 
permissible flux and current densities. Also, 
by reference to the appropriate curves, the 
individual iron and copper, as well as the 
total weights, costs, or watt-losses can be 
quickly determined for the optimum design. 

(4) The optimum proportions are not 
critical and may be varied within certain 
limits without very adversely affecting the 
design. 

(5) The optimum designs of transformers 
with rectangular-core construction and no 
restriction imposed on any of its dimension 
ratios, offers little, if any, reduction in the 
total weight, cost, or watt-loss to that 
obtained by using the cruciform-core type of 
construction. 

(6) The core dimensions ratio d/e may 
be fixed at any value between 1-0 and 2-25 
without the total weight or watt-loss of the 
optimum design at that value exceeding by 
4 per cent. the total weight or watt-loss of 
the optimum design when the ratio d/c is 
unrestricted. Owing to the improved manu- 
facturing expedition in winding the coils, 
it is probable that there is little, if any, 
adverse change in the total optimum cost as 


the ratio d/c approaches unity from the value 
corresponding to the unrestricted, optimum 
design. 

(7) The core type, with cruciform core 
construction, gives an optimum design which 
is an improvement on other types having a 
fixed core-dimensions ratio d/c, when the 
ratio R is greater than 1-2 for single-phase 
transformers and 0-4 for three-phase trans- 
formers. For lower values of the ratio R, the 
shell type with cruciform core construction is 
to be preferred. 

(8) Bearing in mind the greater effective 
cooling surface of the copper and the iron 
provi by the cruciform core construction, 
and therefore higher permissible flux and 
current densities, the total improvement 
obtained may warrant the adoption of the 
cruciform core, in preference to the 
core construction, even for the smallest of 
transformers installed on aircraft. 

(9) Designs which incorporate both a 
square window and a square or cruciform 
core construction fail to attain the least 
possible total weight of active material. 

(10) The optimum design of a single-phase 
transformer is an appreciable improvement 
on that of the three-phase type, when a com- 
parison is made on the basis of the same total 
kVA. 

(11) A minimum weight design requires a 
greater proportion of copper than a minimum 
cost design and therefore tends to give a 
smaller magnetising current but a larger 
percentage regulation at full load. 

(12) A minimum weight design readily 
lends itself to a general standardisation of 
frame size to cover a reasonably wide range 
of transformer ratings. Reference to the 
diversity of the core-plate proportions called 
for by different transformer manufacturers 


greater degree of general standardisation. 
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APPENDIX 
Maximum Errictency at A Frxep Loap 


If it is desired that the maximum efficiency 
shall occur at a particular load, say x times 
full load, it is well known that it is necessary 
to have 

z*=(Iron loss) /(F.L. copper loss) 

=m B*,, Wi/p 4*7W, . . . . (11) 
where m and n are constants which may be 
determined from the watt-loss curves of the 
core plates, p is the resistance of a cube of 
copper of unit weight, and W, and W, are 
the weights of the total active iron and copper 
respectively of the transformer. 

To obtain a first approximation to the 
desired result, we may assume that n—2, and 
from the appropriate iron-loss curve read 
off the value of the watt-loss per unit weight 
for the expected value of the flux density, 
whence 

m= (Watts per unit weight) /B2,,. 

Substituting n=2 in equation (11) gives 
the ratio of the iron and copper densities as 

B,,/4=z (p W./m Wi)? . . (12) 

The ratio W,/W, is obtained directly from 
Fig. 5 or 6 for the optimum design, corre- 
sponding to the initially assumed value of R. 
The value of p for a mean copper temperature 
of 70 deg. Cent., allowing a 10 per cent. 
increase for eddy current loss, is 2-55 x 10-4 
ohms for a cube weighing 1 kilo. 

Thus, maintaining the ratio of B,,/4 at the 
value given by equation (12) ensures that the 
maximum efficiency is obtained at approxi- 
mately z times full load, where x may be 
greater or less than unity. 
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D.C. Supplies 


NE feature of mining practice in this country 
during the war has been the introduction 
underground of a considerable amount of coal- 
face machinery and rubber-tyred battery vehicles 
requiring D.C. supplies. This material has been 
provided largely by the U.S.A. under Lease- 
Lend arrangements, in order to increase coal 
output in the face of diminishing man-power 
resources and other difficulties. Ordinarily, 
British coal mines use only A.C. for distribution 
underground, and it has therefore been neces- 
sary to produce suitable conversion equipment 
at short notice. The Ministry of Fuel and Power 
instructed Metropolitan-Vickers Electrical Com- 
pany, Ltd., to design such equipments, and 
standardised on three sizes of motor generator 
and appropriate control apparatus. Of these 
three sizes, two—15 kW and 20 kW—were for 
battery charging in connection with the track- 
less vehicle, and a third—75 kW—for D.C. coal- 
face machinery, such as coal cutters, drills, and 
loaders. It was stipulated that these equip- 
ments should be flameproof throughout and 
capable of automatic operation with the mini- 
mum of attention. 
The motor generators were mounted on 
fabricated bed plates of ample strength to 





maintain alignment between the machines 


for Collieries 





without any additional support in the form of 
foundation blocks. Each bed-plate, moreover, 
is fitted with adjustable pads, which enable the 
user to fit his own wheels, axles, and bearing 
blocks, provided that the gauge of the track 
lies between Ift. 8in. and 2ft. 4in. The control 
equipments similarly were mounted on bed- 
plates to render them self-contained units. 
Hinged eye bolts were provided on the motor 
generator bed-plate for lifting purposes. 
BatrTrery-Caaremne SEts 
In order to utilise to the full the advantages 
in production speed to be obtained from the 
American equipments, it was found necessary 
to adopt the system of mining most commonly 
practised in the U.S.A. This entails the use of 
battery-driven trackless vehicles to transport 
the coal from the face to the loading points on 
the main trunk belts or haulages. Accordingly, 
for these vehicles battery-charging facilities were 
ired. It was decided that the two sizes of 
equipment referred to above would meet all 
likely demands. They would have to be flame- 
proof, suitable for manceuvring underground, 
and simple to handle. Having regard to all the 
circumstances, it was considered that charging 





on a modified constant-voltage system would be 
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the most practicable scheme. The more usual 
method of current control would have involved 
equipment too high in cost, weight, and dimen- 
sions. The charging equipment was to be 
capable of charging two batteries in parallel, 
each battery consisting of two series banks of 
twenty-four lead-acid cells. Three battery 
capacities were concerned, viz., 330, 385, and 
440 ampere-hour at the six-hour rate of dis- 
charge. The 20-kW plant was designed speci- 
fically for the 440-ampere-hour size; the 
15-kW set for the first two sizes could handle 
the third occasionally, but not as a continuous 
practice. 


Motor GENERATOR SETS 


A 15-kW motor generator set is illustrated in 
Fig. 1. It comprises a squirrel-cage motor, 
driving through flexible couplings a shunt- 
wound generator, the whole being of flameproof 
construction and mounted on a common bed- 
plate. ‘he overall dimensions are 6ft. 10in. 
length, 2ft. 8in. width, and about 3ft. height. 

The driving motor is a totally enclosed flame- 
proof type squirrel-cage motor, wound for 
medium voltage, three-phase, 50-cycle supply. 
Cable entry is made by a 100-ampere bolted 
plug and socket suitable for the reception of 
flexible, armoured, tough, rubber - sheathed 
cable. Direct-on starting is used, as discussed 
later. 

The generator is a totally enclosed, fan- 
cooled, shunt-wound machine, generating a 
maximum charging voltage of 132 volts 
(2:75 volts per cell) under the control of a volt- 
age regulator. A mining type cable sealing-box 
with armoured clamps of the pin-disconnecting 
pattern, is fitted for the outgoing armoured 
cable. 

The 20-kW charging equipment is slightly 
larger in size, but otherwise similar in type and 
characteristics. 


ContTROL 


The control equipment is essentially based 
on the Metropolitan-Vickers Company’s flame- 
proof designs of gate-end boxes and resistances. 
It consists of a contactor type direct-on starter 
and a D.C. charging panel, each in its own flame- 
proof enclosure. A typical set is shown in 
Figs. 3 and 4, illustrating particularly the A.C. 
panel and the D.C. panel respectively. 

The A.C, starter housing is divided into two 
separate compartments, the lower one being seen 
with its cover removed. As will be evident, the 
starter consists of a triple-pole, air-break con- 
tactor, with magnetic blow-out and are chutes. 
Over-current protection is provided by the 
oil-immersed, time-lag dashpots underneath ; 
undervoltage protection is inherent in the 
operating coil of the contactor. In the upper 
compartment is contained a triple-pole, inter- 
locked, non-reversing isolator, and a moving 
iron ammeter is mounted on the front. The 
A.C. supply enters by mining type sealing box 
arrangements, similar to those already described 
for the D.C. generator. 

The D.C. equipment is accommodated in an 
enclosure comprised of two main flameproof 
compartments. The charging panel proper is 
exposed in Fig. 3, and comprises chiefly four 
D.C. line contactors, overload and interlocking 
relays, and two battery charge timing relays, 
while two ammeters and a voltmeter are carried 
immediately above the box. The second main 
compartment, seen in Fig. 5, contains the volt- 
age regulator, and also serves as the terminal 
board for the flameproof ballast resistances, 
and the change-over links which provide the 
appropriate selection of resistance sections to 
suit the three sizes of battery involved. 

Two items of this equipment require par- 
ticular description to make clear the method of 
operation. The voltage regulator is of the 
moving-coil, vibrating carbon contact type, 
in which a spring-loaded moving arm, pivoted 
on knife edges, carries the carbon contacts at 
one end and the moving coil at the other. Two 
fixed coils are connected in series with the 
moving coil and the “‘ swamping ’”’ resistance 
across the generator terminals. The purpose 
of the swamping resistance is to reduce the 
effect of the resistance temperature coefficients 
of the three coils. At the regulated voltage the 
solenoid effect balances the spring pressure. 





The vibrating contacts are concerned with the 
shunt field winding of the generator and serve 
to vary that field as required to maintain 
constant voltage. Accurate regulation is 
essential, since a relatively small change in 
voltage from the generator becomes large in 
proportion to the effective charging factor— 
voltage across battery minus the back E.M.F. 
of the battery—and would cause an unduly 
large change in current. This is particularly 
important during the “‘ gassing ” period at the 
end of the charge when the maintenance of the 
charging current within the limits specified by 
the battery manufacturers is imperative to 
ensure a satisfactory life for the battery. The 
battery charge timing relay consists of three 
parts—a voltage-measuring element, a mercury 
switch, and a small synchronous motor with 
graduated timing disc. The voltage measuring 
element is a hot-wire vacuum switch with its 
control circuit connected across the battery 
to be charged. It is not subject to contact 
bounce, and has a delay action which prevents 
it responding to any momentary surges in 
voltage. When the battery has reached the 
predetermined voltage, this hot-wire switch 
closes the circuit for the synchronous motor, and 
sets the timing gear in motion. At the end of 
the allotted period a cam on the timing disc 
shaft engages a peg on the mercury switch and 








FiG 5.—RESISTANCE AND VOLTAGE 
REGULATORS 


tilts it, thus causing the line contactor to be 
tripped to open the charging circuit, on that 
particular battery. One of these relays is 
included in each battery circuit. 

For the outgoing cable to the hatteries, the 
glands fitted are suitable for taking twin-core, 
circular, tough, rubber-sheathed cable up to 
@ maximum diameter of 1#in., while interlock 
and auxiliary supply connections from the 
motor starter panel to the D.C. panel are carried 
in a conduit fitted with sealing stopper boxes. 

To summarise the operation of this equip- 
ment it will be helpful to trace the sequence of 
events during the process of charging. When the 
requisite adjustments have been made to suit 
conditions, the isolating switch is closed and 
energises a pilot circuit through a voltage trans- 
former. On depressing the main “start” 
push button, the line contactor closes and 
switches the driving motor on to the line. The 
generator voltage builds up and energises the 
voltage regulator and the D.C. control circuits. 
After plugging the battery into the panel, the 
“start”? push ‘button for that battery is 
depressed, operating the main contactor, and 
charging commences. As soon as the battery 
voltage reaches 112-8 (2-35 volts per cell), the 
voltage element in the battery charge timing 
relay switches in the timing motor, which turns, 
through gearing, the timing disc. At the con- 


clusion of the set period, the timing dise can 
tilt the mercury switch, thereby opening the 
main contactor and so disconnecting the battery 
from the charging supply. The corresponding 
connections for the other battery are duplicated 
and combined with the first in such a manner 
that either or both batteries can be charged, 
but that when both are cut out the driving 
motor is automatically tripped out and the set 
shut down. 


GENERAL-PURPOSE SETS 


For operating D.C. coal-face machinery, 
units of 75 kW were deemed to be the most 
satisfactory. These sets also were required to 
be fully flameproof, with the additional require- 
ment that earth leakage protection was to be 
provided. 


Moror GENERATOR SETS 


The 75-kW motor generators are of larger 
capacity than those for battery. charging and 
generate at 500 volts, but are otherwise of the 
same general type, with the exception that the 
generators are also fitted with slip rings for us 
in conjunction with the static balancer, which 
was required to give an artificial midpoint for 
providing earth-leakage protection. The overall 
dimensions are 9ft. 7in. length, 3ft. 64in. width, 
and approximately 4ft. 3in. height, the weight 
complete with bed-plate being 54 tons. One 
such motor generator is shown in Fig. 2. 


ContRoL EQUIPMENT 


For the A.C. motor the starters were already 
provided, and were not included in the control 
units. The generator control apparatus con- 
sisted of a D.C. contactor type circuit breaker 
housed in a flameproof enclosure and equipped 
with two over-current releases,, earth-leakage 
relay, and isolator. Under-voltage protection 
is derived from the operating coils of the con- 
tactor mounted on the same bed-plate as the 
static balancer, of oil-immersed type, in a flame- 
proof tank. The static balancer is connected 
across the slip ring of the generator, and its 
mid-point taken through an earth-leakage relay 
to earth. In the event of an earth occurring 
in the generator winding, the currents in the 
two parts of the static balancer become un- 
balanced, and operate the relay to trip out the 
driving motor and shut down the set. The 
D.C. main contactors are under the control of 
“* start-stop ’’ push buttons. 








A Precision Engineers’ Trade 
Agreement 


In order to ensure that a comprehensive 
range of British high-class precision instruments 
is available for both home and export markets, 
the three well-known precision engineering and 
optical firms, the Coventry Gauge and Tool 
Company, Ltd., Taylor, Taylor and Hobson, 
Ltd., and E. R. Watts and Son, Ltd., have 
agreed to co-operate in the development and 
distribution of precision equipment. ‘The three 
firms will pool their technical and manufacturing 
resources for the development of new instru- 
ments, while the sales and service departments . 
will handle the products of all three firms. This 
co-operation will ensure that customers at home 
and abroad obtain the latest and best equip- 
ment and receive full service after sales. The 
very wide range of instruments of metrology 
already manufactured is being increased. A 
number of new instruments are now in course 
of development, backed by the combined 
experience of the three companies, and designed 
by experts working together as one team. 
Details of these new products will appear in 
the Press from time to time. In the very near 
future the three firms will have available a wide 
range of equipment for demonstration at their 
works and showrooms in London, Coventry, 
and Leicester. 








InstrtuTE oF FvcEeL.—The Institute of Fuel 
informs us that the total number of people that can 
be provided for at the annual luncheon on October 
17th at the Connaught Rooms is limited to 600, and 





that all tickets have now been taken up by members. 
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The Magnetic Mine’ 


> 


HE history of degaussing commenced during 

the 1914 war, when the idea that the external 
magnetic field of a ship could be used to operat. 
devices for detecting or destroying it took shape. 
From the year 1917 the loop method of detec- 
tion, and a magnetic firing device for mines were 
under consideration, were developed, and 
eventually put into service. In the course of 
this development a limited amount of informa- 
tion was obtained about the magnetic pro- 
perties of ships, and after the war, between 
1919 and 1922, experiments were carried out in 
home waters with the object of systematically 
investigating the subject. Measurements were 
made by running ships of various types over 
“ranges” of loops and small coils laid on the 
sea bed, and by using “‘ earth inductor ”’ coils to 
explore the magnetic field in the immediate 
neighbourhood of ships at anchor or in dry 
dock. Analysis of the results showed that the 
magnetic field of a steel ship, at points not too 
close to the hull, could be calculated with con- 
siderable accuracy by assuming the ship to 
consist of a row of vertical dipoles, a row of 
horizontal (athwartship) dipoles, and a longi- 
tudinal dipole of length rather less than that of 
the ship. It was also shown that the longi- 


so strongly that the weapons would fire at a 
safe distance—that is, overgaussing. 

H.M.S. ‘‘ Curacoa ’” was wound with various 
coil systems, and in 1937-38 magnetic surveys 
were made of the ship in dry dock, using types 
of magnetometer developed in H.M.S. “Vernon” 
for this purpose. The results confirmed the 
general policy adopted regarding counter- 
measures, and a scale model of the ship was 
built in order to permit, laboratory investiga- 
tions, including the question of demagnetisa- 
tion. This model established the possibility of 
such laboratory investigation, and was the 
basis of the very large amount of research of 
this nature which has been carried out in recent 
years. 

Arising from the work of the committee, a 
system of electro-magnets for “‘ overgaussing ” 
mine-destructor ships was designed in March, 
1939, at the Admiralty Research Laboratory. 
When it appeared in September of that year 
that the Germans were using a non-contact 
mine, the construction and fitting of these 
magnets in another ship was put in hand, but 
it was not until a German mine was recovered 
on November 23rd, 1939, and established as a 
magnetic ground mine that the self-protection 
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tudinal magnetism of a ship consisted of a 
“permanent ”? component, which did not vary 
with the ship’s heading, and an “ induced ” 
component, which varied from zero on an 
east-west heading to a maximum on a north- 
south heading, this maximum being roughly 
proportional to the value of the earth’s hori- 
zontal field at the place of measurement. 

It was clear from these results that the study 
of the magnetic properties of ships would have 
to be extended to other latitudes than those of 
the United Kingdom, and in 1924-25 similar 
experiments were carried out in equatorial and 
southern latitudes, which gave a good deal of 
information about the behaviour of ships in 
various parts of the world. After 1925 measure- 
ments of ship’s fields were made from time to 
time in connection with the development of 
magnetic firing devices and detectors, and 
results generally confirmed those of the earlier 
work, 

CoUNTER MEASURES 

As the result of the progress made, a com- 
mittee was set up in the Admiralty in 1936 to 
consider counter measures to magnetic firing 
devices. At this time the main emphasis of 
British mining development was on the buoyant 
mine, since the damage which can be done to 
ships by ground mines laid in considerable 
depths was not fully appreciated, and it seemed 
unlikely that ships could be demagnetised 
sufficiently to make them safe at the short 
ranges at which this mine operates. The policy 
adopted was therefore to magnetise the ship 
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MAGNETIC MINE 


of ships by degaussing became clearly a prac- 
tical possibility. 


First SPECIMENS 


The first occasion that German magnetic 
mines with parachute attachments are known 
to have been laid was on the night of November 
2lst, 1939, when German aircraft dropped 
mines of this type in the Thames and Humber 
estuaries, and in Harwich harbour, At about 
10 p.m. next day a second mine-laying attack 
was made, and an object, believed to be a mine, 
was seen to drop in the water off Shoeburyness. 
It was realised that this would be exposed at 
low water. 

Two specialist officers were sent down from 
the Admiralty with orders to obtain all possible 
details and secure the specimen intact and in a 
safe condition. By 3 a.m, the tide had fallen 
sufficiently to enable a preliminary examina- 
tion of the mine to be made, and a series of 
fi .shlight photographs were taken, the mine 
being then lashed down with rope to prevent 
movement until the daylight low-water period, 
when it was intended to render it safe and 
remove all external fittings. The parachute of 
the mine was discovered and hauled ashore by 
a working party of soldiers. 

In the meantime, special non-magnetic 
(brass) tools, designed on the spur of the 
moment, were made locally, and when the tide 
fell, early the following afternoon, two mines 
were exposed, about 400 yards apart. These 
were examined and more photographs were 


was stripped of its external fittings, these being 
the bomb fu e, detonator, primer release, primer 
and hydrostatic clock. These operations were 
completed at about 4.30 p.m., and the ming 
and its fittings were landed and sent by lorry 
to the Torpedo and Mining School, the bomb 
fuse being sent to Woolwich Arsenal for X-ray 
examination. 

When the mine reached H.M.S. ‘“ Vernon ” 
it was taken to the non-magnetic laboratory, 
and in the presence of many officers the rear 
door of the mine was removed—a proceeding 
which was blessed with perhaps greater success 
than it deserved, regarded in the light of more 
recent knowledge of booby traps! 


ANALYSIS OF UNIT 


Removal of the rear door exposed a rubber. 
mounted dome, giving rise to discussion as to 
whether the unit was acoustic or magnetic, or 
both. Removal of the dome and the appearance 
of the hand-set latitude adjustment labelled 
** Gauss’? showed definitely that it was, at 
least in part, magnetic. 

At this stage it was decided to remove the 
unit from the mine so that the main 660 lb, 
charge could be disposed of, the unit being left 
in the hands of the chief scientist of the Mine 
Design Department, assisted by three of his 
scientific officers. The unit was in a damaged 
condition, which prevented direct checking of 
its operation. Dismantling the various com. 
ponents, tracing out the wiring, trying to 
repair it, and endeavouring to interpret the 
results in terms of a practical mine unit had all 
to be carried out simultaneously in order to 
produce an answer. 

Working throughout the night, the scientific 
officers had, within eighteen hours of the mine 
reaching them, elucidated the principle of the 
unit and had restored the circuit sufficiently to 
enable it to be demonstrated and the task of 
counter-measures to be put in hand. 

From what has been said, the possibility of 
achieving some measure of demagnetisation by 
a system of current-carrying coils is self- 
evident. It is also obvious that such demagne- 
tisation cannot be complete. Until there is a 
threat from a specific mine it is not clear what 
advantage will be gained, and, on paper, the 
enemy’s counter-measure of increasing the 
sensitivity is so simple. In wartime, when the 
enemy has shown his hand it is quite different, 
degaussing can give a measure of protection, 
and it will take the enemy months to find out 
what is happening and to change his mines. 
Furthermore, having been forced by degaussing 
to lay more sensitive mines, a much easier 
sweeping problem is presented. The demagneti- 
sation of ships suddenly became therefore a first 
priority project in November, 1939. 


First MEASUREMENTS 


To check the probability of obtaining useful 
results, specifications for coils were obtained 
by model experiments at the Admiralty 
Research Laboratory and applied to the cruiser 
H.M.S. ‘‘ Manchester,”’ to the trawler “‘ Sawfly,” 
and to the wooden drifter ‘‘ Golden Harvest,” 
the first measurements being made with rods 
fixed vertically in steel frames and laid in 
Portsmouth harbour off the pier at “‘Vernon.”’ A 
few days later these were removed elsewhere, 
and the first permanent degaussing range estab- 
lished. Whilst this was being done, more 
detailed measurements were made with a pistol 
magnetometer in a non-tidal basin at Ports- 
mouth, which showed that it was possible sub- 
stantially to reduce the vertical field under a 
ship and that the depths in which a ship would 
actuate the rather insensitive German mines 
then being laid could be much reduced. This 
insensitiveness was a great help. 


‘“‘ PERMANENT ” DEGAUSSING 


It was decided to fit all ships with coils 
whilst temporary arrangements were to be fitted 
even if they only lasted for a single voyage. At 
first the coils were fitted externally, a few feet 
below the upper deck and secured with various 
temporary expedients, such as welded straps, 
welded channel, and even string! Such 


arrangements were most unseaworthy, and 
many ships, fitted on their way up channel, 





taken, The first specimen, being least damaged, 





arrived at East Coast ports with their coils 
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reduced to tangles of wire trailing astern. To 
overcome these troubles, a ‘ permanent” 
system of degaussing was devised. It consisted 
of heavy copper strip fastened round the 
outside of the ship in rubber channelling. This 
proved, however, not too satisfactory, and it was 
fortunately discovered about March, 1940, as a 
result of model trials, that the coils could be 
fitted inside the hull, which greatly simplified 
the problem. 

For the people concerned, the decision to coil 
all ships meant an enormous amount of work. 
The most urgent was the answering of day-to- 
day questions about coils: ‘‘ Can a destroyer’s 
coils go on the edge of the deck ?”’ ‘* Can they 
be fastened with steel clips?’ ‘“‘ How many 
ampere turns does a floating dry dock require ? ”’ 
“What should be done for a monitor that 
sticks out 6ft. in all directions under water ? ” 
In addition to these immediate questions, it 
was necessary to extend our knowledge of the 
magnetic fields of ships and to study coils 
in a systematic way. The important general 
principles were established in a few weeks, the 
model laws held well, the changes of field were 
proportional to the currents in the coils, 
hysteresis was negligible, and the permanent 
magnetism was not changed by prolonged 
running with the coils on, 

The checking of ships and control of their 
degaussing became a major problem. High 
priority was given to the production of range 
equipment, and, side by side with this organisa- 
tion, a group was formed to examine the range 





FIRING MECHANISM OF MAGNETIC MINE 


records and to make recommendations for 
changes in the coils and in the current used. A 
large part of the success of degaussing was due 
to the early formation of the ranging and 
analysis organisations. 


‘* Wirrne ” 


Early in 1940 experiments were started to 
see if a ship could be permanently magnetised 
by “wiping” with a current-carrying con- 
ductor in such a way that its induced vertical 
magnetism was roughly cancelled. This can- 
cellation was caused by the introduction of 
some permanent magnetism in the reverse 
direction, the process being similar to the effect 
of stroking with a bar magnet, but covering a 
very large area at once. Considerable success 
was achieved, and a large number of ships were 
wiped. Unfortunately, the magnetism gradu- 
ally decayed, and the necessity for rewiping 
set a limit to the number of wiped ships it was 
possible to operate, and prevented the general 
adoption of the system for merchant ships, 
which it was at one time hoped would be 
possible. In spite of this, the method: was of 
great use in providing a large measure of pro- 
tection to numerous ships for which nothing 
could otherwise have been done. A great 
number of the small ships used at Dunkirk were 
wiped, the whole of the development staff being 
employed in this task for several days. A 
system of “ flashing” ships was developed by 
the French dnd their station at Cherbourg was 


visited by a British party at the end of February 
1940. 
Success 


The foregoing has told, briefly, the story of 
British scientific endeavour in its triumphant 
battle against the German magnetic mine in 
the early days of the war. The full significance 
of that triumph is perhaps best shown by the 
figures available for the period. By the end of 
May, 1940, 2000 merchant ships had been fitted 
with temporary coils, the highest weekly score 
being 210, and by the end of the year the total 
number of coiled ships had risen to 4400 mer- 
chant ships and 1704 warships, a proportion 
of the equipment by this time being permanent. 

There are many aspects of this story which 
could be extended, and the full history will no 
doubt be told in due course. The organisation 
required to keep in order the degaussing installa- 
tions of thousands of vessels had to be large, and 
the members had to be very conscientious and 
painstaking. Furthermore, the crews who 
had to operate the gear were comparatively 
** non-technical ’’ and instructions had to be 
given in the simplest and most unambiguous 
way. The supervision of all this practical side 
of degaussing was done by the Superintendent 
of Demagnetisation (S8.D.G.). 

Intensive study of the magnetic properties 
of ships was undertaken on both sides of the 
Atlantic, particularly in regard to the effect of 
change of latitude, and, as the war spread, it 
became necessary for ships to adjust the current 
in their degaussing coils to suit the value of the 
earth’s magnetic field, wherever they happened 
to be. An interesting development was the 
rapid improvement in underwater measuring 
gear and the range of magnetometers now avail- 
able is quite impressive. 

Of course, war is never static, so one could 
not expect initial conditions to persist inde- 
finitely. It would have been too much to expect 
that the original insensitive magnetic mine 
would continue in use for long ;_ in fact, changes 
occurred rapidly. There was.soon a mine of 
reversed polarity to catch over-degaussed ships ; 
then a device to fire the mine only after several 
actuations, to prevent sweeping. Then sensi- 
tivity was improved, andsoon. Many varieties 
have been used to date, and, it should be noted, 
the enemy has never given up using magaetic 
mines. In fact, a large proportion of enemy 
ground-mining has been devoted to this 
weapon. Asa result of this tenacity, the efforts 
of ‘* degaussers ’’ could never be relaxed. The 
need for care increased with each improvement 
in the enemy’s mines, particularly for mine- 
sweepers. The kind of degaussing which would 
succeed against an insensitive mine was hardly 
adequate against the more sensitive varieties. 
Thus, degaussing technique had to keep step 
with much more exacting conditions as time 
went on. As a result, the degaussing standard 
of a Fleet minesweeper in 1945 is very much 
better than could have been envisaged in 1940. 

In the meantime, active measures had been 
taken to develop a successful method of sweep- 
ing magnetic mines, and the “Double L” 
sweep, which bagged its first mine on February, 
10th, 1940, came into general use; this and 
the degaussing of ships kept. casualties low. 
In December, 1939, magnetic mine causalties 
were down from 30 to 19 (the drop being partly 
due to the location of dangerous areas, and the 
use of swept channels), and were well below 
that figure, except for June, when casualties 
were also 19, until the advent of the acoustic 
mine, first suspected as the cause of a casualty 
on August 31st, 1940. The casualties due to 
ground mines then rose to serious numbers in 
the months that followed, until the sweep for 
acoustic mines had been developed and brought 
into use. In 1940 the bag of swept magnetic 
mines, as opposed to those recovered, depth- 
charged, &c., was at-the end of March, 74; 
end of June, 286; and end of September, 651. 








ArrcrAFT Factory CoNvERSION.—The Ministry 
of Aircraft Production’s Bristol aircraft factory at 
Clayton-le-Moors, Accrington, Lancashire, has been 
allocated to Courtaulds, Ltd., for the future pro- 
duction of textile machinery and the processing of 
yarn. The factory is over one million square feet 
in area and ultimately about 3000 workers will be 





employed. 





G.W.R. Oil-Burning 
Locomotives 


A NUMBER of G.W.R. 2-8-0 freight locomo- 
tives are being fitted with the necessary appa- 
ratus for using oil fuel instead of coal, in 
co-operation with the Anglo-Iranian Oil Com- 
pany. The apparatus comprises a suitably 
designed burner, at the front of the fire-box, to 
which the oil fuel is fed by gravity. The fuel is 
atomised by a steam jet incorporated in the 
burner, the necessary controls to meet the vary- 
ing demands being placed in the cab in such a 
position as to permit of easy operation by the 
fireman. The fuel tank, of 1800 gallons capacity, 
is mounted on the tender and steam heating 
coils are provided to ensure that the tempera- 
ture of the oil is such that the correct amount 
can be fed to the burner under varying atmos- 
pheric conditions. A thermometer is provided 
on the tank to enable the fireman to see that the 
fuel is maintained at the desired temperature, 
the necessary amount of steam for this purpose 
being under the control of the fireman. 

The ashpan usually fitted for coal burning 
has been modified to suit the use of oil fuel, and 
the dampers are arranged to give the requisite 
amount of air to obtain the best results. The 
inside of the fire-box is lined with firebrick with 
a high alumina content to protect the fire-box 
plates from the intense heat which is generated. 
A valve and connection are provided for lighting 
up the engine, steam being taken from another 
engine or from the steam line in the engine sheds. 

There will be storage tanks of 36,000 gallons 
capacity at the locomotive sheds, where the oil- 
burning locomotives are stationed, the oil being 
pumped from those tanks to the fuel tanks on 
the locomotives. The storage tanks will be 
replenished from travelling rail tanks by means 
of steam pumps. The saving in coal will be 
70 lb. per mile, or on a run of 200 miles more 
than 6 tons for each engine. 








Paving for American Military 
Roads 


In the extensive camp constructions of 
the United States Army, one difficulty 
encountered was in providing roads that would 
stand up under the severe traffic of heavy 
armoured tanks on steel tracks or crawlers. 
This applied, of course, to the approach roads 
as well as the camp streets. The extent of the 
problem is evident from the fact that 25,000 
miles of paved road were built to serve about 
800 military installations within the Unites 
States. Of this mileage, about 46 per cent. has 
bituminous surfacing, 47 per cent. has surfacing 
of treated soil, gravel or crushed stone, and 
7 per cent. has cement-concrete paving. Many 
different kinds of bituminous paving were 
used, but where tank traffic was heavy the wear 
and deterioration was rapid, especially at road 
crossings or intersections and at points where 
tank traffic entered or left main roads. For this 
reason special tests in hot weather were made 
with 30-ton tanks mounted on crawlers, in some 
of which the steel tracks had straight joints and 
others had chevron joints. Both cold and hot 
mixtures were used, having aggregate of fin. 
maximum size. It was found that the resistance 
of the cold-mix surfacing to tank traffic was 
affected greatly by atmospheric temperature. 
Where the tanks travelled in a straight dine 
the paving was deeply marked by the steel 
treads, and where traffic turned the loosened 
material was thrown to one side. It was con- 
cluded that the cold-mix bituminous concretes 
were unsuitable, because of their instability 
and the turning movements of the tanks. Under 
all the types of paving was a 12in. base course 
of waterbound macadam or stabilised gravel. 
Hot-mix bituminous surfacing with a minimum 
thickness of 3in. was considered satisfactory for 
medium or 30-ton tanks. Experiments with 
bituminous seal coats showed that these were 
of little value, as the coat was soon destroyed. 
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CIVIL ENGINEERING AND PUBLICITY 


THOUGH as a result of wartime censorship 
it has been impossible to publish many 
details of the works of British civil engineers 
and contractors during the war, and the 
public bas heard much only of major works 
more specifically connected with military 
operations, such as the Mulberry harbour, 
there can be no doubt that a great deal of 
valuable information has been gained by 
engineers. Much that was done during the 
war years was necessarily accomplished in a 
hurry ; often in the absence of suitable plant 
or material improvisation had to take its 
place ; and at times, no doubt, it was per- 


missible to take risks that would have been 
wholly out of place and indeed improper in 
times of peace and to learn thereby invaluable 
lessons in the behaviour of structures and 


No. 4680 | that as one result of the war, the interest of 


page| areas hitherto undeveloped. British engi- 


materials. British civil engineers and con- 
tractors thus feel confident that they are now 
even better fitted than ever before to under- 
take major civil engineering works in all 
parts of the world. Moreover, it is believed 


hitherto backward countriesin the advantages 
of development has been more fully awakened. 
Thus great opportunities appear to await 
the engineer in the reconstruction of war- 
damaged countries and the opening up of 


neers hope to play that important part in 
such work that is due to their skill, resource, 
and experience. 

But in seeking work abroad engineers 
from this country Iabour at present under a 
disadvantage as compared with their 


and of many other feats of engineering. But 
details by which the real magnitude of the 
achievements could be assessed were always 
lacking. By contrast the Americans, though 
their war work was similarly concealed, had 
the advantage of continuing in their own huge 
country many of those public works which 
were started before the war and upon the 
publication of details of which no ban lay. 
Moreover, on one matter and one only can 
Americans claim superiority to British engi- 
neers. No one, we think, will dispute that 
their appreciation of the importance of 
publicity exceeds our own. From the moment 
when work starts in their country on a great 
undertaking to the time when it is completed 
a mass of material appears to be made avail- 
able by engineers and contractors alike for 
publication, descriptive of the troubles experi- 
enced in carrying out the work and the 
remedies employed as well as of the main 
lines of the scheme itself. Thus in seeking 
work—and American engineers and con- 
tractors are reported to be already active in 
that direction in India as well as China and 
the East generally—they have behind them 
the well-published prestige, not only of their 
pre-war work, but also of the continuance 
during the war of construction in the Ten- 


Americans the idea is prevalent that though 


and Mid-Eastern peoples. 
It is a fact, of course, that the war and pre- 


of their types, but by far, in other respects, 


design to resist earthquakes, is unparalleled 





that were referred to by our contributor Dr. 
Middleton-Smith, in his surveys of the Empire 
and of India. But in this country there is 
seldom made available for publication that 
same wealth of material regarding engineering 
works to which Americans are accustomed. 
The fact that the Americans have the advant- 
age of carrying out most of their greatest works 
“ontheir own doorstep,” whereas British works 
of like magnitude are usually situated over. 
seas and often in inaccessible places, may 
have something to do with it. British engi- 
neers, too, may have a fear—often, we 
believe, much exaggerated—that the prior 
publication of too much information may 
hazard the acceptance by the Institution of 
Civil Engineers of a paper on their work. But 
the greater part of the difference, we fancy, 
is to be accounted for by an attitude of mind. 
Besides finding a tendency to boast of an 
achievement distasteful, our engineers pay, 
perhaps, a too refined regard to that pro- 
fessional etiquette which forbids a consultant 
to seek publicity and thus handicaps him in 
providing material when publicity is offered. 
In the past, when there was little inter- 
national competition, it was possible to 
depend upon all needing a consultant coming 
to Westminster. But under present circum- 
stances they cannot be expected to come 
unless convinced beforehand that British 
engineers are capable of handling the job. 
That conviction can be driven home only by 
giving adequate publicity to British engineer- 
ing achievements. 


The Design of Military Aircraft 


Any Air Staff of any Government faced 
with the task of forecasting its needs for the 
coming years cannot escape some hard 
thinking, and will need to use all the 
wits it may chance to possess. It is true 
that in the years immediately before the 
war and during the war itself, that task was 
successfully, and even brilliantly, performed 
by our own Air Staff ; but recent happenings 
in the scientific world have made the problem 
for all countries immensely more difficult. 

Air speeds, ceilings, bomb loads, and 
ranges rose during the past decade in a 
steep curve, culminating in ‘‘ Super-Fort- 
resses ’’ and super-“ Spitfires.” Bombs grew 
in size, until the 10-ton monster appeared. 
Fighter gun power rose as high as 3000 H.P., 


nessee valley and upon such schemes as the | measured on Mr. Peter Masefield’s ingenious 
Colorado-Big Thompson aqueduct. Amongst|scale, and that of bombers well beyond 


that. It was to be expected that with the 


the British were once predominant amongst |immediate prospect of a new prime mover, 
civil engineers, no other works can now|the gas turbine using airscrew or jet, there 
match those recently completed or still under}must come still greater developments in 
construction in the New World. There is a| performance, and it was for Air Staffs, in 
danger that such an idea—erroneous though it | consultation with the best technical experts 
is—may make progress amongst the Eastern | at their command, to tackle the hard task of 
foreseeing what these would be. 
August 6th of this year, the publiclearned that 
war record of British engineers is just as fine | during air operations over Japan, there had 
and in many respects finer, than that of the | suddenly been put into action a bomb several 
Americans. We have to our credit the Sydney |thousand times as powerful as anything 
harbour and Howrah bridges, not the longest | hitherto known. Despite its terrific power, 
its weight was reported to have been less 
the greatest ; the Lloyd barrage on the Indus, |than a quarter of a ton, and of that only a 
that bears comparison with any American|small fraction was explosive. 
work ; the Gyobyu dam for the water supply | tion wrought was on so colossal a scale that 

of Rangoon, which in the ingenuity of its|it became evident that quite small bombing 

aircraft could in future do all, far more than 

elsewhere ; and many other works of equal|all, that the huge four-engined bombers of ~ 


But on 


The devasta- 











magnitude too numerous to mention here 


the recent war could achieve. 
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“ Mosquito” so armed would, indeed, be 
more effective than the aggregate power ot 
many scores of the great bombers of the 
war. Pending a decision by the American 
Government, which produced the bombs, 
and others of the United Nations on the 
future of this weapon, no National Air Staff 
can know how rightly to provide for its 
country’s defence. They would have first 
have to learn whether they would be 
allowed to use the atomic bomb at all, even 
as armament for any air force contingents 
they detach for the use of a World Security 
Council. If, as seems probable, that Council 
should reserve to itself the control of the 
design and manufacture of the bombs, purely 
national air forces may have to do without 
them, and operate with what may be called 
normal explosives, leaving the “ trump ” suit 
to be played—in the last resort—by the 
Security Council itself. That alone would 
not solve the Air Staff problem entirely, 
for even with the atomic explosive con- 
trolled by higher authority, there still 
would lie ahead the prospect of atomic 
energy becoming in the near future an 
effective substitute for the engine fuels now 
in use. When that happens, it should prove 
possible to extend greatly the range of flight 
of every type of military aircraft, as 
well as to add materially to the. load 
carried. Faced with these uncertainties, a 
naturally harassed Air Staff might be 
forgiven for feeling that it had a bad enough 
headache in the coming of the gas turbine 
without having to face the overwhelming 
factor due to the discovery of the release of 
atomic energy. And, of course, the free-lance 
aircraft designer has to face the same 
troubles. But however natural such a 
complaint may be, facts are facts, and must 
be faced. If Air Staffs could be assured 
that the Security Council would relieve 
them of responsibility for atomic bombs, 
and that atomic fuel was still a good way off, 
they would no doubt feel easier, but still con- 
sider that they had a sufficient task. Part 
of that would be plans for interceptor fighters 
as a guard against hostile bomb attacks. 
But with the prospect, thanks to jet propul- 
sion, of the super-speeds and super-ceilings 
of the raiding bombers of the future, inter- 
ception must become more and more diffi- 
cult. If Radar can provide a 200-mile warn- 
ing of raiders on the way, at, say, 600 m.p.h., 
twenty minutes is all that is available for 
interception preparations. If these involve 
a climb to 40,000ft. or more, and an inter- 
cepting path of some length, the time 
allowed is on the short side, for even the 
best equipped defence force in the world. 
One foresees a battle of wits between 
the aircraft designer on the one hand and the 
Radar technician on the other; who will 
win is a nice question. 

With atomic fuel available, ceilings might go 
far higher than even 50,000ft., and with radio 


methods of bombsighting, flying even at that 


height would belittle hindrance tothe bombers’ 
task. Faced with these complex considera- 
tions, some may feel that purely national 
efforts to deal with war situations are 
becoming quite fantastically difficult, and 
that safety must come to depend, as the years 
pass, more and moreon what an extra-national 
Security Council can do than on_ indi- 
vidual effort, however determined and 
however gallant. 





Literature 





Coal : Facts About “An Unknown Industry.” 
By ACotiiery Manacer. London, 1945: 
Chapman and Hall, Ltd. Price 2s. 6d. net. 

Tus book of 100 pages should be read by all 

who are interested in the controversies raging 

round the coalmining industry of Great 

Britain, whether he be layman or expert— 

indeed, Chapter III, which is descriptive of a 

coal mine, is framed especially for the non- 

expert—for it sets ot clearly and impar- 
tially the present-day position of that 
industry, and answers the question which 
appears on the cover, ‘‘ Why is there a coal 
shortage,” as well as explaining sundry other 
matters which puzzle the “ man in the street.” 

The colliery manager’s point of view is 
perhaps more important than that of all 
others connected with the industry, for he is 
the man who knows most about it, yet, as 
the anonymous author remarks, his voice is 
seldom, if ever, heard. ‘‘ Very few people, 
even Ministers of the Crown and newspaper 
editors, seem to ask or care what he thinks 
about it all.” 

With regard to earnings, hours, and output 
per shift, an interesting comparison is insti- 
tuted between June, 1914, and the last 
quarter of 1944. In the former period the 
average cash earnings were 6s. 5d. for an 
eight-hour shift, the output 20-32 cwt. per 
shift, or per annum 260 tons per person em- 
ployed—all classes. In the later period the 
wages were 22s. 23d. plus 8d. for allowances 
for a seven and a half-hour shift producing 
20-2 cwt. of coal per shift, or an annual 
output of 261 tons—which is to say that the 
men were “ working half an hour less, pro- 
ducing practically the same amount of coal 
per shift and per year as they did thirty 
years ago, and getting three and a half times 
as much money for doing it.’”” The author 
might have added here that the considerable 
increase in mechanisation at the pits enabled 
the output to be maintained in spite of the 
reduction in hours. ; 

As for the colliery owners, they received 
on the average Is. 64d. per ton in 1913 and 
ls. 7d. in 1944, and even that was not a net 
profit, since interest on borrowed money had 
to be deducted. And, of course, the great 
increase in wage and maintenance of profit 
per ton was paid for by the consumer, for 
in 1913 the average pit-head price of all 
classes of coal was 1ls., as compared with 
34s. 54d. in the third quarter of 1944. 

The work of the manager is admirably 
described. As the author truly states, 
‘* mining is a great feat of craftsmanship and 
engineering skill against subtle and tremend- 
ous forces of nature, and cannot be compared 
with the routine and mechanical repetition of 
mass production factories.” Indeed, he 
might have adduced this as one of the several 
reasons why under a system of bureaucratic 
control the mines cannot be carried on satis- 
factorily. He shows also the ill-effects of the 
present system of dual control in the industry, 
quoting with effect from Mr. T. S. Charlton, 
Past-President of the National Association of 
Colliery Managers, to The Times (December 
Ist, 1943), who wrote : “ The design was most 
unfortunate in the way in which it split up 
production and labour- into water-tight 
compartments. The production directors 
appointed have in every case been mining 
engineers, and again in every case the labour 
directors have been labour leaders.” 

Dealing with mechanisation in the getting 
of coal, the author clearly disposes of the 
criticism that we have in this country been 
behind our American friends, having in view 
the relative difference in natural conditions. 





As a well-known American technical publica- 
tion stated recently, “‘ Natural conditions in 
Great Britain are more difficult than those in 
in the United States.” 

The author is quite correct in his view 
that “‘ it would not be untrue to say that our 
safety laws had had a very damping effect on 
the extension of mechanisation in this 
country, both as regards haulage and the 
application of machinery for mining of coal 
at the coal face.” It is a question of safety 
to life versus economic production of coal, 
and certainly our coal mines are much more 
safely carried on than those of America ! 

Chapter VI, headed “ Flashback, 1913- 
1938,” setting out causes for suspicion and 
bitterness among the miners, with sugges- 
tions for ‘‘ Reconstruction,” is well worth the 
careful attention of critics of the conduct of 
the industry under private enterprise and 
advocates of nationalisation. 

On the subject of ‘‘ Amalagamation of 
Collieries ’’ (Chapter XT), the author advances 
a new and interesting suggestion. ‘‘ I think,” 
he says (page 81), “ that it may be necessary 
in certain circumstances to enforce amalga- 
mations as a means of improving efficiency 
and output ; but that so long as any colliery 
undertaking is producing coal at a rate of 
output per man-shift substantially above the 
average of the district in which it is situated, 
while maintaining at least the average con- 
ditions of labour, housing, &c., for that 
district, there is at least a strong case for 
leaving it alone.” 

In Chapter XIII, “ Nationalisation’’ is 
examined, and not favourably, from the 
colliery manager’s point of view, and the 
question, “‘ Would it be in the public interest”’ 
answered in the negative. Initiative, enter- 
prise, and drive would be at a discount, and 
tend to disappear is the conclusion he 
arrives at. 

One would have liked to refer more exten- 
sively, and in greater detail to the matter 
contained in this excellent book, but the 
exigencies of space prohibit this, so we must 
leave its careful perusal to our readers 
themselves. 





SHORT NOTICES 


Report on the Measurement of Surface Finish 
by Stylus Methods. By R. E. Reason, A.R.C.S., 
M. R. Hopkins, M.Se., and R. I. Garrod, 
A.R.C.S. Leicester: Taylor, Taylor and 
Hobson, Ltd. Price 30s. net.—For some time 
surface finish has received much attention from 
a fairly large group of research workers, and the 
book will be a welcome addition to the published 
information on the subject. It contains detailed 
reports of a series of investigations carried out 
at the Taylor-Hobson laboratories on the 
measurement of surface finish by the stylus 
methods. It deals fully with the principles of 
the stylus instrument, its limitations, and the 
interpretation of surface records. 





Tinplate. By W. E. Hoare, B.Sc., and E. 8. 
Hedges, M.Se., Ph.D. London: Edward 
Arnold and Co., 41, Maddox Street, W.1. Price 
40s. net.—In view of the size of the tinplate 
industry, and its particular importance in the 
canning and packing industry, it is somewhat 
surprising that there has, up to this, been no 
book entirely devoted to the manufacture, uses, 
properties, &c., of tinplate. The comprehensive 
field covered by this -book may be appreciated 
from the following summary of its contents :— 
History ; rolling; pickling; annealing; tin- 
ning; structure of tin coatings; testing; 
corrosion ; and electro-tinplate. Each section 
concludes with an excellent bibliography, 
supplemented with additional references, and a 
statistical appendix gives an interesting insight 
into the growth and extent of the tinplate 
industry. Manufacturers and users of tinplate 
will find this a very interesting and useful addi- 
tion to their works of reference. 
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The Institute of Metals 


No. I 


= autumn meeting of the Institute of 
Metals was held at the Institution of 
Mechanical Engineers, Storey’s Gate, West- 
minster, on September 12th, the President 
(Dr. W. T. Griffiths) in the chair. 


PRESIDENT’S REMARKS 


The President, dealing with the Institute’s 
activities during the war and in the future 
said that all members of the Institute, 
whether in the Forces, the Government 
Departments or elsewhere, had played their 
part in the great non-ferrous industry, upon 
which there had been so much dependence 
for the successful prosecution of the war. 
The Institute had continued to hold meetings, 
including those in the local section areas. 
Even in London the local section had 
managed to hold practically all its meetings 
during the war period. The Council had met 
as regularly during the war as in peacetime, 
and the Committees of the Council had been 
active during the whole of the war period. 
The publication of the monthly Journal and 
*“‘ Metallurgical Abstracts’ had been con- 
tinued, and had proved of great use to 
members in keeping in touch with the work 
going on in the country and throughout the 
world; the Institute had issued other 
publications, while introducing the annotated 
equilibrium diagrams, which had been 
received by members with gratitude. The 
offices had remained open throughout the 
year, in spite of events in London. It was 
fortunate that the damage to the premises 
was negligible, and the members of the staff 
had remained regularly at their posts through- 
out the whole of the war period. In particular 
the library, jointly with that of the Iron and 
Steel Institute, and the Information Service, 
had functioned, and had been of great assist- 
ance to the members. On behalf of the 
members the President expressed gratitude 
to the staff, Mr. Shaw Scott (Secretary 
Emeritus), and Mr. MHeadlam Morley 
(Secretary). 

With regard to the future, the President 
said the Institute approached the peace 
years in a strong position. The membership 
was more than 2600, compared with 2300 at 
the time of the outbreak of hostilities, with- 
out counting some 200 odd members who, 
because they were on service or were in 
countries overrun by the enemy, had been 
placed on the suspense lists. The Institute 
was already in touch with some of those 
friends in the liberated countries; and the 
Secretary had just returned from Paris, 
where he had had the pleasure of meeting 
gentlemen well known to all members and 
whom, they hoped, would shortly be attend- 
ing their meetings again. 

For the past eighteen months or more a 
strong representative Committee had been 
considering the future activities of the 
Institute. A report had been presented to 
the Council during the summer, and adopted, 
making suggestions with a view to enabling 
the Institute to render still more efficient 
service to its members, which would extend 
the scope of its activities and those of 
members in co-operation. 

Much of the Council’s work during the war 
years would bear fruit in the immediate 
future. The members were very happy to 


have drawn more closely to their brother 
institutes—the Iron and Steel Institute and 
the Institution of Mining and Metallurgy— 
with which bodies they were co-operating. 
Out of that co-operation had arisen the 


initiation of the National Certificates, which 
were now fully established; it was hoped 
that courses would be starting in the various 
technical colleges throughout the country, 
leading up to examinations next year and 
the following year. A Joint Education Com- 
mittee had been set up to advise the Councils 
of the Institutes on the best procedure to 
follow in order to encourage young people to 
enter the profession and industry and to 
make it easy for them to secure the required 
training. 

The President added that he had hoped 
to have been able to announce the establish- 
ment of the Institution of Metallurgists. 
Unfortunately, although all the initial pro- 
ceedings had been completed, they still 
awaited formal sanction by the appropriate 
Government Department, and that, as was 
not unusual, was taking a long time to get. 


OXIDATION OF ALUMINIUM AND 
MaGnEsIuM 


There was then presented a paper entitled 
“An Electron Diffraction Study of the 
Atmospheric Oxidation of Aluminium, Mag- 
nesium, and Aluminium-Magnesium Alloys,” 
by Dr. L. de Brouckére. The following is a 
summary of it :— 

The character of films formed on aluminium, 
magnesium, and aluminium-magnesium alloys has 
been examined by electron diffraction (a) after 
standing in air at room temperature, (b) after heating 
in air at temperatures up to the melting point, and 
(c) after melting. On abraded aluminium and 
aluminium-8 per cent. magnesium alloys, the film 
formed at room temperature is less than 100 
A. thick. The film on aluminium which has been 
melted consists of crystalline y-Al,O;, although 
rapid heating to 700 deg. Cent. for short times gives 
a mixture of the amorphous and y oxides. Alumi- 
nium heated at temperatures between 400 deg. and 
500 deg. Cent. for a comparatively long time carries 
a film of y-Al,O,, but rapid heating to 500 deg, Cent. 
for short times causes the formation of an amorphous 
alumina film. It is suggested that the formation 
of alumina is determined by the relative speeds of 
oxidation and crystallisation. Magnesium and 
aluminium-35 per cent, magnesium alloy carry 
comparatively thick films of magnesia after any 
treatment, The film is amorphous when formed at 
room temperatures, but becomes cystalline on 
heating above 200 deg. Cent. Aluminium-magne- 
sium alloys containing up to 8 per cent. magnesium 
carry a thick film of MgO after melting, but on 
heating to temperatures between 120 deg. and 
350 deg. Cent. are covered with crystalline y-Al,O3. 
Heating above 350 deg. Cent. causes the formation 
of a surface film of MgO and progressive heating 
up to 400 deg. C. causes a duplex film of magnesia 
superimposed on alumina to form. The black film 
sometimes formed on these alloys has been shown 
to consist of magnesia. 

Dr. L. de Brouckére, who had travelled 
from Brussels to present the paper, thanked 
the Institute of Metals for the invitation 
extended to her, and said that when she 
went to the appropriate Government Depart- 
ment in Brussels to obtain permission for her 
visit it was considered to be the right kind of 
fraternisation. 

Dr. Bruce Chalmers was impressed particu- 
larly by the author’s emphasis on results 
rather than on technique. It was not long 
since, in a paper on electron diffraction 
work, the emphasis would have been almost 
entirely on the technique ; at the same time, 
one should not ignore the very beautiful 
photographs that were reproduced in the 
paper, which showed that the technique was 
of a very high order. With regard to the 
statement that the limiting thickness from 
which pictures could be obtained by electron 
diffraction was 100A, he said that that 
seemed. to be a rather high order of thick- 





ness, corresponding roughly to 20 atoms. 





He would have thought that one would hay 
been able to obtain photographs of rather 
thinner films. 

Referring to a reference to diffraction } 
true reflection, he asked whether the marks 
(rings and spots) on the film in other cages 
examined by transmission, were due to small 
local regions standing out from the film. [f 
that were so, could one draw conclusions 
regarding the thickness of the film, when 
the examination was really of the “ hills” 
which stood up above the general level of the 
film ? There seemed to be some support of 
the view that in the abraded specimens the 
abrasion caused the hills. Although it was 
stated that the work had not yet led to useful 
conclusions regarding flux, no doubt those 
conclusions would come later; it had led to 
useful and stimulating information on the 
air-formed films and films formed at higher 
temperatures. 

Mr. E. A. G. Liddiard said that the work 
which Dr. de Brouckére had described was 
part of the general research which the 
British Non-Ferrous Metals Research Asso. 
ciation was carrying out on the properties of 
aluminium alloys containing magnesium. 
The fundamental information derived from 
it had been extremely useful. Whilst working 
at the Imperial College, Dr. de Brouckére had 
also carried out some extremely useful work 
on the character of corrosion products on the 
surfaces of metals, and it had been incor. 
porated in a paper published elsewhere. 
Mr. Liddiard mentioned it because the use 
of the technique of electron diffraction was 
now extremely useful in the study of corrosion 
and oxidation problems ; in his view it had 
not received sufficient attention, but he 
hoped the paper would stimulate interest in 
it and possibly result in its wider adoption. 

Dr. A. G. Quarrell was particularly inter- 
ested in the observation of a layer of MgO 
on the outside of the film, whereas the Al,0, 
was in intimate contact with the metal. That 
was confirmed by some observations made a 
few years ago on heat-resisting steels. In 
that case the results obtained by electron 
diffraction and X-ray examination were com- 
pletely in opposition. In order to obtain 
films sufficiently thick for X-ray examina- 
tion, the steel was heated for a long time, so 
that there was a thick scale, and the result 
was that the pattern consisted of FeO. The 
electron diffraction examination showed the 
presence of a spinel containing the alloying 
element as well. That was almost exactly 
analogous to the presence of MgO on the 
outside of the film and Al,O, on the inside, 
as described by Dr. de Brouckére. FeO 
afforded no protection in the case of steel, 
whereas the Al,O, was a protective film. It 
was most interesting that such confirmation 
of the formation of the non-protective layer 
on the outside had been found in the case of 
magnesium. 

Dr. T. P. Hoar, referring to the black film 
which was said to be magnesium oxide, and 
the explanation that the black colour was 
due to the dispersion of magnesium metal, 
probably in colloidal form, within that film, 
said that if one had a film of that kind, which 
grew rapidly at high temperatures, on some 
magnesium-containing alloys, it would fit in 
with the pre-war ideas of Wagner and his 
collaborators, and elaborated to some extent 
here by Price. However, he found difficulty 
in accepting that there was a growth of 
magnesium film on top of the aluminium 
oxide film. If a film of alumina were first 
formed on the surface, one would have 
thought that, at the higher temperatures 
when magnesium oxidised, it was essential 
that the magnesium should reduce the 
alumina, although it was stated in the paper 
that that was considered unlikely. Was it 
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ssible that, in diffusing through the alumina 
film, the magnesium metal could take the 

lace of alumina in the film without altering 
the crystal structure as determined by 
electron diffraction ? 

Mr. G. A. Dummett said the investigation 
discussed in the paper was of the type which 
at first sight might appear to be highly 
academic, but which, like the investigations 
leading to the atomic bomb, would prove to 
have remarkable applications. The electron 
diffraction technique might have very great 
possibilities in evaluating the mechanism of 
corrosion, and he discussed some experiments 
which were in hand. In the attack on 
aluminium by certain organic media there 
was the remarkable phenomenon, that prac- 
tically all the organic media which might not 
attack aluminium under ordinary circum- 
stances would make an acute attack when 
treated in order to remove oxygen and 
water, and almost invariably there was 
pitting on aluminium. That occurred with 
such materials as fatty acids, alcohol, 
phenols, aniline, &c., and was first demon- 
strated by Seligman and Williams some 
twenty-five years ago. The mechanism 
ascribed to it was that, in the presence of a 
small amount of water, imperfections in the 
alumina film were readily healed, but in the 
complete absence of water, any imperfections 
could not be healed, and acute attack 
occurred at those points. 

He discussed recent experiments with a 
3 per cent. magnesium alloy and with 
aluminium. When using media with low 
water solubility the aluminium was rapidly 
and extensively pitted, but the 3 per cent. 
magnesium alloy was not attacked. When 
using media having a high affinity for water, 
however, the 3 per cent. magnesium alloy 
was attacked rapidly, but less locally than 
aluminium. A mechanism was sought, and 
Dr. de Brouckére’s paper was timely, showing 
evidence of an alumina film, and probably a 
duplex film. Therefore the results obtained 
were attributed to the alumina being 
inherently resistant so long as the film was 
continuous ; that magnesia, with a greater 
affinity for water than alumina combined 
sufficient water from media of low water 
solubility to keep the film healed, but in 
itself it was not inherently resistant to 
attack ; and in media of high water affinity 
the magnesia was no longer capable of fixing 
sufficient water to keep the film healed. 
Perhaps that meant merely that the induc- 
tion period before pitting attack was longer ; 
but tests were running, and so far the film 
on the magnesium-bearing alloy had held up 
for twenty days in circumstances in which 
aluminium itself was very readily attacked. 
However, the results were only preliminary ; 
he asked whether the electron diffraction 
method was likely to give evidence which 
could confirm those speculations as to the 
state of the film, and particularly the state 
of hydration, or whether Dr. de Brouckére 
could offer an alternative hypothesis. It 
would be interesting to apply the technique 
in other fields, particularly aluminium alloys 
and various types of stainless steel. It might 
afford valuable information, for example, on 
the effect of molybdenum in stainless steel. 

Dr. H. O’Neill, who was particularly con- 
cerned with the preferred orientation effects 
seen on some of the films, recalled some work 
with which he was associated in 1935, in 
which the tarnishing of tin and lead and some 
alloys was studied by means of X-rays. 
Generally the surfaces of the alloy or metal 
were filed before it was fixed in the camera 
to obtain the spectrum ; it was a very coarse 
preparation, and he suggested that the filing 
did not produce much of a preferred orienta- 
tion in the solid metal before melting. It 





was then heated in a crucible. Some of the 
specimens had shown a preferred orientation, 
but at higher temperatures it had dis- 
appeared. He wondered whether liquid 
effects had interfered, and he asked whether 
any of Dr. de Brouckére’s work showed 
evidence of the presence of liquid crystals 
when the metals examined were melted. He 
believed there was a macro structure in the 
liquid metal which then took on an orientated 
oxide, and there were high spots in the 
spectral rings. 

Dr. C. E. Ransley remarked that the réle 
of water vapour in the high-temperature 
reactions under discussion seemed to have 
been neglected by the speakers, and said 
the rate of oxidation of silicon increased con- 
siderably in the presence of water vapour. 
He asked what effect it had on the mech- 
anism, and whether it was not the fact that 
the black film that was formed on the alloys 
was produced only in the presence of water 
vapour, and was not produced when there 
was no water vapour in the atmosphere at all. 

Dr. C. H. Desch, F.R.S., referring to the 
low-temperature films that were formed, said 
the protective film on aluminium was 
effective, even when it was very small. But 
it was remarkable that, in alloys containing 
5 or 6 per cent. of magnesium, the resistance, 
not to atmospheric oxidation, but to the pene- 
tration of chlorine ions, was very greatly 
increased. The change from pure aluminium 
to magnesium alloy represented a very great 
increase in resistance to that penetration. 
He asked what explanation could be given of 
the optical properties of the films. The 
reflectivity of the alloy was not diminished 
by the presence of the very thin oxide film ; 
but what was the limit at which that property 
ceased, and at which the film became more 
or less obstructive ? 

Dr. de Brouckére, referring to Dr. Hoar’s 
remarks, said the fact remained that there 
was an, aluminium oxide film and a mag- 
nesium oxide film, as shown by etching. It 
might happen that in the reaction the mag- 
nesium diffused too quickly through the 
inter-crystalline spaces in the aluminium 
oxide film to cause any appreciable reduction. 
The idea that the black colour of the outer 
film was due to colloidally dispersed metal 
was purely speculative; there was no 
evidence. Whether or not the film could be 
formed in the absence of water vapour she 
was unable to say, because she had not tried 
the oxidation in perfectly dry atmospheres. 
The investigators were interested only in the 
oxidation by the ordinary room atmosphere, 
and that was the only one which had been 
studied at high temperatures. She believed 
that on high-temperature oxidation the 
water content of the atmosphere had an 
extremely great influence ; but the study of 
that matter was a subject for a whole paper. 

As to penetration of the chlorine ions in 
the duplex film or in the first layer, they had 
begun to study it, but had done only a few 
experiments, and she did not think that any 
results had been obtained. Regarding the 
optical properties, it was well known that the 
first layer of aluminium oxide was perfectly 
transparent ; but she had not dealt with the 
problem as to the thickness at which the 
transparency ceased. She had not given 
thought to the possibility of liquid crystal 
formation in the film, and did not see evidence 
in any of her work that there were or were 
not liquid crystals. Dealing with the limiting 
thickness of oxide film which could be 
detected by electron diffraction, she said that 
relatively rough specimens were used—as 
compared with molecular dimensions—and 
they had in fact obtained transmission 
patterns in the surfaces, assuming the film 
was continuous over the hills as in the vales. 


On truly flat surfaces, such as were obtained 
by electrolytic polishing methods, &c., much 
thinner layers could be detected. One or two 
of the specimens mentioned in the paper had 
flat surfaces, and there was found on the 
specimens a layer of aluminium oxide which 
must be extremely thin. 


(To be continued) 








Singapore Reoccupation 


Prawns for the restoration of Singapore Naval 
Base, begun immediately after the surrender in 
February, 1942, are now being put into opera- 
tion by the Royal Navy. For over three years 
a secret planning staff in the Admiralty pre- 
pared rehabilitation details for the inevitable 
return, working out an administration blue- 
print and the material support requirements for 
Rear-Admiral John Anthony Vere Morse, 
secretly appointed to return, when the time 
came, to the Naval Base. 

Floating docks up to 50,000 tons in size were - 
built months ago in India, ready for towing to 
Malaya to supplement port facilities. In case 
the monster King George V dry dock at Singa- 
pore, one of the world’s largest, had been 
damaged, a complete spare caisson was put 
under construction. 

A ‘“Mormonster” (mobile naval radio 
station), complete with office equipment and a 
power supply, manned by more than 100 ratings 
and ready to land within twenty-four hours of 
occupation, was prepared. Oil fuel tanks with 
floating pipe lines through which tankers could 
discharge offshore were also designed, and water 
purification plants constructed in readiness. To 
maintain landing craft, a self-contained mobile 
landing craft defence base, complete with every 
facility, including laundry, canteen, and cinema, 
was built up in India. : 

Mobile naval air bases were planned, and 
cranes and dockyard machinery, tools, loco- 
motives, and repair stores ordered. Huts to 
accommodate personnel were shipped to India 
for the day when Singapore surrendered again. 
Even a mobile bakery and refrigerators for 
N.A.A.F.I. canteens were ordered. To provide 
electricity should shore power installations be 
destroyed, two frigates were fitted in the United 
Kingdom as floating power stations. More than 
500 special repair ratings and a battalion of 
Royal Marine Engineers were sent to the East 
Indies Station, ready to move in and restore 
port facilities. 

All rehabilitation plans were eventually 
co-ordinated by a specially created Admiralty 
Committee known as “ Sefar ’—Singapore 
Extemporised Facilities After Re-Capture— 
which acts as a liaison with requirements in 
Singapore. When the surrender of Singapore 
took place on September 4th, Admiral Morse— 
now Flag Officer, Malaya—and his staff of 
experts in port restoration, were ready to enter 
the city the following day. 








Non-Ferrovus Metats.—The Minister of Supply 
has agreed to the release of Mr. W. Mure and 
Mr. A. M. Baer from their duties as Joint 
Controllers of Non-Ferrous Metals, as from 
August 3lst, at which date the agreement of 1940 
between the Ministry and the British Metal Corpora- 
tion, Ltd., was terminated. The Control has been 
replaced by a Directorate of Non-Ferrous Metals 
under the Raw Materials Department. The 
Director is Mr. R. D. Burn, formerly Deputy Con- 
troller of Non-Ferrous Metals, and the Directorate 
is operating from Grand Hotel, Rugby (telephone, 
Rugby 2131) and Euston House, Eversholt Street, 
London, N.W.1 (telephone, Euston 1260). Mr. 
G. F. A. Burgess and Mr. R. E. Talbot have relin- 
quished their positions as Deputy-Controllers of 
Non-Ferrous Metals, but Mr. Burgess will continue 
for the present to act as Controller of Mica. 
Applications to the Directorate of Non-Ferrous 
Metals for licences to acquire copper, nickel, and 
zine for the production of semi-manufactured or 
manufactured goods, whether for the home trade or 
for export, are now considered by the Directorate 
without restriction in respect of the type of article 
to be manufactured. The Ministry of Supply has 
also announced that copper and nickel are no longer 
subject to Combined Raw Materials Board alloca- 
tion, and purchasing countries are free to obtain 





supplies from any source. 
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German 


Aircraft’ 


No. I 


HE history of the German aircraft industry 

during the war is one of ceaseless endeavour 
to overtake and hold technical superiority over 
the Allies. In spite of all that German industry 
and ingenuity could contrive, the fact remains 
that German aircraft, even in the earliest days 
of the war, could not wrest air supremacy from 
the British, and later from the Allies. The most 
notable example of this failure is probably the 
Battle of Britain, when, although the Luft- 
waffe had undoubted numerical superiority over 
the R.A.F., the combination of superior per- 





in favour of a design which seemed to offer 
greater possibilities. Consequently, the Luft- 
waffe suffered always from a shortage of 
orthodox aircraft able to challenge the air 
superiority of the Allies built upon sound pro- 
gressive plans rigidly adhered to. 

In the following notes German aircraft are 
briefly discussed according to class. 


Smnete-Seat FIGHTERS 


Single-seat fighters were by far the most 
important category in Germany during the later 








formance of British fighters and the pilots who 
flew them and inspired tactics produced a defeat 
from which the Luftwaffe never really recovered. 
Apart from a brief moment when the F.W.190 
appeared to offer a hope of revival for the Luft- 
waffe fighter force, superiority in this class was 
maintained until the German collapse. 

Although the German bomber force was 
adequate for its intended purpose, as a weapon 
to overwhelm and terrorise small nations, that 
réle failed when the Luftwaffe was turned against 
this country. There was, consequently, nothing 
to take its place as a strategic bombing force, 
owing to the lack of long-term planning. The 
Germans produced nothing to equal the “‘ Lan- 
caster,’’ either in performance or as a weight 
carrier. Frenzied attempts were made to manu- 
facture the Heinkel 177 in sufficient numbers to 
build up a new bomber force, but it was a failure 
from the start, and although many of the teeth- 
ing troubles were eradicated it never became 
a serious menace. There were, of course, many 
other experiments with heavy bombers, but 
little had appeared at the time of Germany’s 
collapse to challenge Allied superiority in this 
field. 

German experiments in jet propulsion and 
rocket-assisted take-off produced much that 
was revolutionary in aircraft performance and 
design. British and American developments in 
this direction still remain a secret, and there is, 
at the moment, no means of comparing Allied 
progress with that of Germany. It appears, 
however, that one of the main difficulties con- 
fronting the Germans was a lack of endurance, 
and although some of the performance figures 
appear to be staggering, in actual fact they 
could be maintained for such a small space of 
time as to make them doubtful quantities in 
operation. Whether these particular difficulties 
would have been overcome under the stress of 
the tremendous Allied bombing offensive, can 
only be a matter for speculation at the moment. 

To sum up, it would seem that the German 
aircraft and aero-engine designers suffered 
mainly from a lack of co-ordination and direc- 
tion from above. They appeared to be engaged 
in frantic competition with each other to produce 
a weapon which would overcome Allied superior- 
ity and turn the air war in their favour. Many 
prototypes were produced only to be scrapped 

* Air Ministry News Service. 
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phases of the war, and the most interesting 
from the technical standpoint. They will, 
accordingly be dealt with first. 

It is a significant fact that apart from the jet- 
propelled types, which will be dealt with later, 
the Germans used only two basic designs of 
single-seat fighter, whereas the Allies employed 
at least a dozen. Standardisation of these two 
types (Me.109 and Fw.190) was an excellent 
thing from the view point of production and 
maintenance, but meant that to offset the 
progressive modernisation of the ‘“ Spitfire” 
and the introduction by the Allies of new fighter 





and MW. 50 (methanol) power-boosting systems 
engine and airframe improvements enabled 
the 109 throughout the war to tackle our fighters 
at least on something approaching equal terms, 
But high performance was not all that was 
demanded. The American daylight heavy. 
bomber offensive called for heavier fire power, 
so the armament of the Me.109 was gradually 
stepped up from one 20 mm. gun and two light 
machine guns—this was the standard arma. 
ment in 1941—to three guns of 20 mm. or 
30 mm. calibre, and two of 0-5in. bore. That 
was a very heavy load for a small fighter, and 
its resistance and weight detracted appreciably 
from the increased performance allowed by the 
newer engines and power-boosting systems. 

As an alternative to the wing guns on the 
Me.109, a pair of 21 cm. rocket projectiles were 
sometimes hung below the wings for attacking 
‘* Fortresses ’’ and “‘ Liberators.’’ At one time 
this 21 cm. rocket seemed menacing, but it 
soon proved to be very inaccurate. 

So much for the Me.109, the mainstay of the 
German day-fighter force. A fine aeroplane, but 


a poor second to the “‘ Spitfire,” “‘ Mustang,” or, 


“Tempest.” Professor Messerschmitt did 
attempt to build better fighters—the 209 and 
309—but neither of these was enough to warrant 
retooling for production. The 309 was, never. 
theless, an interesting design with a tricycle 
undercarriage. Contrary to reports, neither 
the 209 nor the 309 ever became operational. 
The introduction of the radial-engined 
Fw.190A in 1942 gave the Germans a tem- 
porary superiority in performance at medium 
height. This excellent little aircraft remained 
in service until the end as a general-purpose 
fighter, bomber, and low-level attack aircraft. 
It was capable of carrying a 4000 Ib. bomb, but 
& more normal load was 1000 Ib. to 1500 Ib. Its 
armament and handling characteristics were 
admirable, but poor altitude performance, due 
to the characteristics of the HMW 801 engine, 
was a very serious drawback. Towards the 
end, the Fw.190 was fitted with a liquid-cooled 
Jumo 213 engine. This was the so-called 
““long-nosed 190” or the 190 D. Eventually, 
it was completely redesigned as the Ta.152, 
virtually a new type. This Ta.152, although 
not so spectacular as the jet fighters, has an 
excellent performance, particularly one version 
of it, known as the 152 H. This aircraft has 
an amazingly long wing span—nearly half as 
much again as the “ Spitfire.”” This feature, 
together with the two-stage supercharger of 
the Jumo 213 engine, gives it a very high per- 
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types, ceaseless improvement was imperative. 
This is particularly well illustrated in the case 
of the Me.109, now about ten years old. In 
1937 the Me. 109A had 500 H.P. and was slower 
than the “‘ Hurricane.’ At the end of the war, 
its most modern descendant—the 109K—had 
nearly 2000 H.P., was about as fast as the 
“Mustang,” and had ten times the fire power 
of the original 109. 

In conjunction with the GM.1 (nitrous oxide) 





formance at altitude. The top speed is over 
460 m.p.h. at 41.000ft. Kurt Tank, the 
designer, whose practice it was to fly all air- 
craft of his own design, tells with some satis- 
faction how, when testing a Ta.152H a few 
weeks before the collapse, he outstripped a 
flight of pursuing ‘“‘ Mustangs.” The 152H 
was coming into service when Germany 
capitulated. 

An even more remarkable high-altitude 
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fighter under development was of Blohm and 
Voss design—the Bv.155. This has a liquid- 
cooled DB 603 engine, with a special turbo- 
supercharger known as the TK 15, and was 
expected to attain its top speed of nearly 
430 m.p.h. at over 50,000ft.—above the ceiling 
of present-day fighters. Had this Bv.155 come 
into service, it might have set some new pro- 
blems. 

One of the newest single-seat fighters using 
conventional engines, or Otto engines, as the 
Germans call them, was the Do.335—the strange 
aircraft with a propeller fore arid aft. Dorniers 
prepared the basic designs for the 335 several 
years ago, but were only recently authorised to 
proceed with development work. The single- 
seat 335 day fighter was not used operationally, 
but was @ promising design with three high- 
velocity 30 mm. guns and two 20 mm. guns. 
The top speed was over 470 m.p.h. There was 
a project for installing a turbo-jet unit in place 
of the rear engine. 

Sufficient has already been published to show 
that the Germans were quick to appreciate the 
advantages offered by jet propulsion. The 
term “ jet propulsion,” it should be remembered, 
covers not only turbo-jet units as used in the 





apparent towards the end, and highly specialised 
rocket-propelled interceptors of various designs 
with extremely short duration were under 
development. 

One type actually went into service several 
months before the collapse. This was the 
amazing little Me.163 ‘‘ Komet,”’ a semi-tailless 
design, capable of a level speed of about 550 
m.p.h., and able to climb to 30,000ft. in just 
over 24 min. The Me.163 normally took off 
under its own power, jettisoned its wheels and 
landed on a skid. It was armed with two 
30 mm. guns and was built partly of wood. In 
order to increase the endurance, a later model, 
the 163 C, had a special rocket unit incorporat- 
ing a second jet, to give cruising economy. The 
endurance under power was about 12 min. and 
the maximum speed 590 m.p.h. 

The development of the 163 was finally 
taken over by Junkers, who designed an air- 
craft of similar characteristics, which they called 
the Ju.248 (later the 263). This 263 was 
designed to climb to 49,000ft. (far above the 
operating height of our.bombers) in 3 min. 

Rocket-propelled interceptors of this sort 
were comparatively quick and cheap to build, 
but were very seriously handicapped by their 





was designed for a speed of 590 m.p.h., and an 
endurance of up to 3 hours. The Messerschmitt 
was generally similar. One version of the 
Ta.183 was to have a liquid rocket above the 
turbo-jet tail pipe to improve climb and 
emergency speed. 

The performance of some of these German 
jet fighters, particularly the 163 and 263, is 
quite staggering judged by the standards of 
1939, but the enemy was developing a “ last- 
ditch ” project which would have made them 
seem sluggish. This was the Natter or Viper, a 
project of the Bachem concern. Although 
Natter is rightly classed as an aircraft because 
it has wings, controls, and a pilot, its proposed 
method of employment was such that it might 
be regarded as a piloted Flak rocket. Natter, 
or the BP 20, to give it its number, was a tiny 
aircraft of about 18ft. span and powered by a 
liquid rocket, as installed in the Me.163. It 
was to take off vertically with the assistance of 
auxiliary rockets, climb at the rate of about 
37,000ft. a minute, and destroy a bomber with 
its battery of rocket projectiles. This being 
accomplished, the pilot was to be ejected and 
descend by parachute. Simultaneously, the 
rear half of the fuselage containing the liquid 
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British jet fighters, but liquid rockets, almost 
exclusively a German development. 

The first jet-propelled aircraft to fly in Ger- 
many—or, for that matter, in any country—was 
a Heinkel, the He.178, a counterpart of our 
Gloster-Whittle. This little single-seater made 
its first flight on August 27th, 1939, four days 
before the Germans marched into Poland. The 
178 had an experimental Heinkel turbo-jet 
unit with a thrust of only 1000lb. It was 
purely a flying test bed and was not developed 
for military purposes, but it did provide useful 
data for the construction of the twin-jet He.280 
fighter which flew in 1941. The 280 was an 
attractive-looking aircraft, but tests showed 
that it did not hold the same promise as a con- 
temporary Messerschmitt design, the now- 
famous Me.262. 

Work on the Me.262 (known also as ‘“‘ Sturm- 
vogel ’?) was started in 1939, and it flew in 1940 
with a conventional Junkers engine and pro- 
peller. In 1941 two Heinkel turbo-jets were 
installed, but the aircraft did not take off, as 
it was found to be under-powered. In July, 
1942, Junkers jet units were installed and an 
intensive development programme commenced. 

The standard Me.262A single-seater, which 
was in service at the time of the collapse, had 
a top speed of 525 m.p.h. at 23.000ft., and a 
service ceiling of just under 40,000ft. It carried 
over 500 gallons of fuel and was armed with 
four 30 mm. guns. The bomb load was 500 lb. 
or 1000 lb. Handling qualities, considering its 
high performance, were good, and the landing 
speed not unduly high, about 120 m.p.h. This 
emphasis on rapid climb became increasingly 








JU.263—ROCKET PROPELLED INTERCEPTOR FIGHTER 


short endurance in the air. It was accordingly 
decided to produce a cheap fighter with a lower 
performance and a longer duration, and the 
Heinkel Company was instructed to develop 
the aircraft which we now know as the He.162 
or ‘‘ Volksjager ’’—the People’s Fighter. Design 
work on the 162 was started on September 
23rd, 1944, and the first flight was made on 
December 6th, 1944. It was not surprising that 
some fairly serious teething troubles were 
experienced. For example, on the second flight 
the leading edge of the wing collapsed and the 
aircraft broke up in the air. This did not 
seriously hinder the development programme, 
and after considerable modification to the wing 
the aircraft was ready for issue to squadrons. 
We have examined and flown a number of 
these ‘‘ Volksjagers.” They are largely of 
wooden constriction, have a tricycle under- 
carriage, a catapult seat, and are powered with 
a single BWM turbo-jet unit mounted above 
the fuselage. Their speed is about 500-520 
m.p.h.,-and the armament a pair of 20 mm. or 
30 mm. guns. Landing and take-off are diffi- 
cult for inexperienced pilots, but credit must be 
given to the Germans. for having produced 
what they set out to produce—a cheap fighter 
with a better performance than standard Allied 
types. 

The single-jet lay-out is, of course, very 
attractive to designers, and both Focke-Wulf 
and Messerschmitt were working on new 
fighters with one turbo-jet unit. The Focke- 
Wulf effort—the Ta.183—had a jet unit in the 
fuselage, a very sharply swept-back wing, and a 








strange, but theoretically efficient tail unit. It 





rocket would break off and itself descend by 
parachute. The aircraft was designed for 
quantity production in small wood-working 
shops. It was also attractive in that it would 
reduce the tiaining of pilots to a minimum. 

Published reports have referred to a develop- 
ment of the flying bomb intended for use as a 
fighter. The fact is that the power of the 
impulse duct engine as used on the V 1 falls 
off rapidly with height, so that a fighter with 
such an engine would have a very limited 
application. 

(To be continued) 








CaPtuRED LireBoats.—The last that the Royal 
National Lifeboat Institution heard of its lifeboats 
in Jersey and Guernsey before the German occupa- 
tion was on June 29th, 1940. They had been ordered 
to sail for Cowes, but that afternoon Jersey tele- 
phoned that the Governor would like to keep the 
lifeboat. The Institution agreed, and heard nothing 
more for three years. Then, in June, 1943, a cryptic 
message came from Jersey, on a printed form of the 
German Red Cross, from which the Institution 
knew that the boat was at her station and sea- 
worthy. Again nothing was heard for two years 
until the war in Europe was ended. When the chief 
inspector visited the two Channel Island stations in 
June, 1945, he found that the Guernsey boat, which 
had been armed by the Germans with two guns and 
used as a fishery patrol boat, had been so mis- 
handled that she was unfit for lifeboat work. The 
Jersey boat was in better case. She, too, had been 
used by the Germans, but she had also gone out five 
times as a lifeboat, with her crew under German 
guards, and had rescued thirty-five lives. After 


overhaul and repair she will return to the Institu- 
tion’s fleet. 
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50 B.H.P. Two-stroke Marine Oil 
Engine 


E were recently invited by Coventry Diesel | adopted forthesteel connecting-rod bottomends, 
Engines, Ltd., to inspect under construction | except that in this case the copper-lead-lined 
and test at one of the company’s Coventry works, | shells are at the top and the white metal-lined 
a new type of high-duty high-speed two-stroke | shells in the caps. At the rear end of the crank- 
oil engine, which has been specially designed | shaft is a light fly-wheel, which also carries the 
for the propulsion of 16ft. Admiralty fast motor-| starting gear ring and the ahead clutch of the 
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made in cast iron. It carries the four exhaust 
valves, which are arranged centrally with tho 
cylinders, and the four fuel injection valves, 
The fuel valves are of the C.A.V. type. The 
exhaust valves are opened by overhead rocker 
levers and the cam motion is transmitted 
through a roller type cam follower, mounted on 
a needle bearing, through push rods and rocker 
levers, to the valve stem. The valves them. 
selves have double springs and the push rods 
are also spring-controlled. The gear train, 
already mentioned, consists of a lubricating 
oil pump gear Wheel, which takes its drive from 
the lower side of the crankshaft gear wheel 
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SECTIONS THROUGH 50 B.H.P. MARINE OIL ENGINE 


boats. The engine is known as the ‘“ K.F.” 
two-stroke type, it embodies in its con- 
struction the Kadenacy patented system of 
induction, and is built under licence from Sir 
W. G. Armstrong, Whitworth and Co. (Engi- 
neers), Ltd. With this special system of exhaust 
* extraction and supercharging, in combination 
with a blower using uni-directional air flow, it 
has been possible to produce an engine with an 
output of almost double that of a similar four- 
stroke engine, while retaining in operation high 
thermal efficiency and great flexibility. During 
the last half year over 100 engines have, we are 
informed, been completed and installed in 16ft. 
Admiralty fast motor-boats. 


PARTICULARS AND DIMENSIONS 


The general appearance of the engine and its 
detailed construction will be gathered from the 
accompanying drawing and engravings. The 
principal engine data are as follows :— 


Type of engine Two-stroke compression- 


ignition 

Number of cylinders Four 

Cylinderbore... ... ... ... 2fin. 

Piston stroke... ... ... ... 4}in. 

Total swept capacity ... 1-756 litres or 107-115 
cubic inches 

Full-load speed... 2000 r.p.m 

Designed output ... 50 B.H.P. 

SaeaMles  6s0 ses 91 lb. per square inch 

Overalilength ... ... ... 36in. 

Overall width sate wee) Oey ns 

Overallheight ... ... ... 34in. 

Dry weight with fly-wheel and 

reverse gear... ... ... 690 Ib. 


As will be seen from the accompanying 
sectional elevation drawings, the cylinder block 
and crank case is a single iron casting with 
water-cooled cylinders. The four-throw steel 
crankshaft is supported in five main bearings, 
strongly ribbed to the main crankcase. The 
bearing shells are steel backed, the top halves 
being lined with white metal, and the bottom 
halves, which are constantly under load, with 
copper-lead alloy. A similar arrangement is 


reverse gear. A train of gears at the after end 
of the crankshaft drives all the auxiliaries, the 
blower, and the valve gear. 

The crankcase sump casting is of aluminium 
alloy and it may be noted that it is provided 
with transverse baffles, which add to its 
rigidity, and at the same time prevent the 
surging of the oil in the sump. At the rear end 
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ENGINE CHARACTERISTICS 


of the sump are three gear-type lubricating oil 
pumps, which supply the engine, the reverse 
gear, and the gear-box scavenge duties. At the 
opposite end of the sump, attached to the water 
pump support, is a Tecalemit hand-operated oil 
sump draining pump, which can also be used as 
@ priming pump for the engine lubricating 





system when the discharge valve is closed. 
The cylinder head is of the monobloe pattern, 


and runs at crankshaft speed, while on the top 
side of the crankshaft gear is an intermediate 
gear wheel which drives the blower at 2-715 
times engine speed, and also drives the cam- 
shaft gear wheel, which in turn drives the gear 
for the fuel injection pump. Both the cam- 
shaft and the fuel pump are driven at engine 
speed. 

The reverse gear is a Self-Changing Gear 
Company’s “‘M.R.8” marine pattern, and is 
housed in casings attached to the main frame of 
the engine and the sump. The gear ratios are 
ahead 1: 1 and astern 1: 1-25, aslight step- 
up. The gear is oil operated from the engine- 
driven oil pump and it works at a pressure of 
60 lb. per square inch. A selector valve is used 
for gear changing, and the lever is connected to 
the gear control lever, which is mounted in a 
special control box placed near the cox-wain’s 
seat in the boat. The connection to the control 
box is made through a push-pull flexible cable, 
supplied by Teleflex Products, Ltd. The gear 
control lever moves through a circumferential 
slot in the top of the control box, the ahead and 
astern positions being at the forward and after 
ends of the slot respectively, with the neutral 
position arranged centrally with a gate. 

Considerable interest attaches to the blower 
and the induction and combustion systems. 
The blower, which is driven through a Silent- 
bloc coupling, is of the Roots type with two 
lobes, and is made by the engine builders. It 
runs at 2-715 times the speed of the engine and 
supplies air at a pressure of about 5 lb. per 
square inch to the chest formed in the cylinder 
block casting, from which it passes through 
deflectors to the cylinder air ports. The 
arrangement is clearly illustrated in the cross 
section of the engine reproduced to the left of 
our drawing. As will be seen from the photo- 
graphs, the air enters the blower through an 
air filter and silencer. This device is supplied by 
Vokes, Ltd. Between the blower silencer and 





the blower there is a butterfly valve arrange- 
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ment, which is used with the standard Admiralty 
ether starting system for easy starting under 
conditions of extreme celd. The small ether car- 
buretter will be seen between the silencer and 
filt.r and the blower. It consists of a side 
chamber, into which is screwed a perforated 
container filled with cotton wool, above which 
js a bulb pricker, which is normally covered 





with a screwed cap. When ready for starting, 


a Parsons gear type pump, mounted at the 
forward end of the crankshaft, which picks up 
sea water through a bronze strainer and a flow 
controlvalve. Afterpassing through the oil cooler 
the water enters the cylinder block just above the 
level of the air ports and circulates around the 
cylinders, injection valve sleeves, exhaust valve 
seatings, and exhaust ports, after which it 
passes into the jacket of the exhaust manifold. 





attached to the starboard engine bearer and is 
linked through worm gear to the arm of the 
tiller. The instrument panel is mounted con- 
veniently at the front of the cox-wain’s seat, 
and instruments, supplied by S. Smith and Sons 
(Motor Accessories), Ltd., record the water 
temperature and oil temperature, the oil 
pressures in the engine and gear-box circuits, 
the speed of the engine and the charging 
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the butterfly valve is closed by pulling out a 
knob on the control board, and a standard 
ether sparklet capsule in its bulb holder is 
screwed down in its holder. This action auto- 
matically pierces the bulb and the ether drips 
down on to the cotton wool pack, and is drawn 
into the air space. The engine is run up in the 
usual way by pressing the starter button, and 
with ether, it, we are informed, can be readily 
started even on the coldest morning. The 
blower has a designed capacity which absorbs 
about 8 B.H.P. under full-load conditions. The 
air enters the cylinder through six air ports in 
the cylinder walls, which are arranged with 
integral deflectors in order to give the air a 
tangential motion so as to promote air swirl in 
the cylinder, which during compression develops 
into a vortex in the combustion chamber, which 
is of the open type, deeply recessed into the 
piston crown. The piston carries four top rings 
and two bottom rings. The first ring is a com- 
pound fire ring, and the next three are tapered 
compression rings. The first lower ring is a 
square compression ring, and the second or 
bottom ring a stepped oil control ring. The 
single fuel jet from the nozzle is deflected 
towards the middle part of the chamber, a slot 
being cut through the top edge of the piston, 
through which the fuel is sprayed. The whole 
of the fuel injection gear and the pump are of 
special C.A.V. design and include a governor. 
The same makers also supply the lighting 
dynamo and the starter motor. For lifting the 
fuel to the injection pump a fuel feed pump of 
the single diaphragm type, made by the Self- 
Priming Pump Company, Ltd., is provided, and 
is worked from the end of the fuel pump shaft. 
It delivers fuel oil to the fuel pump through a 
Vokes filter by means of a small cam and rocker 
gear. The dynamo is below the fuel pump and 
is driven by chain. 

The lubricating arrangements follow usual oil 
engine practice and provide for the forced lubri- 
cation of all working parts. A lubricating oil 
filter, of the Vokes pattern, working in con- 
junction with a Serck oil cooler of the marine 
drum type, is fitted. 

The exhaust manifold is of copper and is 
fitted with a copper water jacket. Water from 
the cylinder head enters the jacket through 
holes immediately above the exhaust ports and 
circulates around the manifold and the first 
section of the exhaust pipe proper, which is also 
water-ja keted. It then flows through a pipe 
which discharges it into the exhaust pipe on the 
far side of the Vokes exhaust silencer. 

The water is circulated through the engine by 


PORT AND STARBOARD SIDE OF ENGINE 


A connection is also made to the cutlass rubber 
bearing on the propeller shaft. 


Boat EQUIPMENT 

All propulsion equipment, including the pro- 
peller, the propeller shaft and bracket, and also 
therudder and stock, were supplied by Brunton’s 
(Sudbury, 1919), Ltd. The propeller is a three- 
bladed left-hand solid unit made in nickel- 
aluminium-bronze. It has a diameter of 12}in., 
a pitch of 15}in., a total developed surface of 

















END VIEW OF ENGINE 


66 square inches, a disc area ratio of 0-54, and a 
total projected area of 52 square inches. 


The boat built by J. B. Edwards and Co. 
(Aldous Successors), Ltd., Aldershot, conforms 
to modern high-speed motor-boat practice. The 
engine is placed amidships, and the covering is 
designed so that it can be quickly removed, 
giving access to all parts. The seating capacity 
is for five persons, the coxswain and one 
passenger taking the forward seat and the other 
three the cabin seat abaft the engine casing. 


and discharging current in amperes. Night 
illumination is provided. The starting panel is 
placed on the port side. Alongside the coxswain 
is the control box. The throttle lever and 
the gear lever have red and green knobs respec- 
tively with semi-circular gates, and they are con- 
nected to the operating mechanisms through 
Teleflex auto-interlock controls. The boat is 
fitted with a self-bailer, which is placed below 
the aft seat. It consists of a “‘ U ” tube, one end 
of which has a strainer, through which the bilge 
water is entrained, the other end being fitted 
with a non-return valve and turncock, terminat- 
ing with an extractor nozzle beneath the under- 
side of the boat with its orifice facing aft. The 
forward speed of the boat causes a suction in 
the extractor, which exhausts the air in the 
““U ” tube and causes the water in the bilges to 
be drawn up and discharged through the 
extractor. 


TRIAL RESULTS 


At the Coventry works we saw engines under 
test and noted the freedom from vibration at 
all speeds, and the general flexibility of the 
unit, which ran steadily at 500 r.p.m. and could 
instantly be speeded up to 2000 r.p.m. The 

ine ran well at an overload output of 
55 B.H.P. and at all loads the exhaust was very 
clean, the exhaust gas temperature being about 
670 deg. Fah. The trial results are plotted in 
the accompanying curves. The engine installed 
in the boat was demonstrated for us on the 
reach of the River Thames above Chertsey 
Lock. Again the excellent manceuvrability of 
the engine was shown, and the corresponding 
ease of navigation. All the boats tested showed 
speeds of from 19 to 20 knots, and the quick- 
turning qualities of the boat were extremely 
good, while in rough water there was little 
bumping. 

The engine we have described is also being 
built for use with marine auxiliary and electric 
lighting sets and will become available for 
Road and Rail Transport. 








Names or Saips.—The Minister of War Trans- 
port, in consultation with the Admiralty, has 
decided to restore the pre-war facilities for changing 
the names of existing ships, and the choice of names 
for new ships. Changes of name or names for new 
ships will now be euthorised under the same con- 
ditions as before the war, on application to the 
Registrar-General of Shipping and Seamen, Llan- 
trisant Road, Llandaff, Cardiff, from whom the 








The steering wheel is mounted on a column 


appropriate application forms may be obtained. 
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Mobile Demonstration 
Workshops for Europe 


As is well known, one of the principal 
obstacles to overcome in the rehabilitation of 
European countries is the lack of transport, and 
the Provisional Organisation for European 
Inland Transport, formed in May last, has for 
its main purpose the advising and guidance of 
Governments and authorities concerned in the 
problems of co-ordinating the movement of 


TRANSPORTS EUROPEENS 
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EUROPEAN 





transport recovery. Two of the vans have been 
taken over by the Government of France, one 
by Belgium, and one by Holland. It is anti- 
cipated that within a few weeks of the organisa- 
tion starting, a large amount of immobilised 
equipment will be able to resume work. This 
equipment includes railcars, lorries, motor 
barges, tugs, cranes, &c. 

The demonstrators with the workshops have 
two principal duties :—First, to show the best 
and the most complicated methods of recon- 
ditioning and re-covering of worn or broken 
parts ; secondly, they instruct workers in their 








WORKSHOP AND PORTABLE ARC WELDING SET 


international traffic, and in the rehabilitation 
of the surface transport system by rail, road, 
and inland waterways. A considerable quan- 
tity of transport exists in the liberated areas, 
but much of it is damaged, worn out, or other- 
wise unfit for use, on account of the lack of 
spare parts. It will be a long time before manu- 
facturing capacity is available to provide new 
spare parts, and the Organisation is faced with 
a similar position to that of this country in the 
years 1941-45. During that period, one of the 
main measures adopted by the Ministry of War 








audiences by supervising them on experimental 
work as they do it themselves. No training of 
unskilled workers will be done. The demonstra- 
tions will be given to experienced welders, who 
are also mechanics, so that they, in turn, may 





become available. A box of heat-resisting 
bricks is carried for assembling on the spot an 
oven for preheating parts when this form of 
treatment is called for. The van has not been 
equipped for the finish machining of parts after 
they have been welded, as such work will be 
familiar to the audiences, and facilities for it are 
certain to exist in local workshops. A nuraber 
of sample reconditioned and repaired parts are 
carried on racks round the inside of the vans, 
and the demonstrators are prepared to give full 
details and directions of the methods used on 
any part to those in the class who are interested 
in the recovery of a particular item. The variety 
and wide range of sample reconditioned p «rts 
carried is such that practically everyone attend. 
ing a demonstration will find something of 
interest in his particular class of work. __ 








A Light-Duty Blowpipe 
THE accompanying drawing shows the 
arrangement of a useful light-duty blowpipe, 
which has just been placed on the market by 
the Suffolk Iron Foundry (1920), Ltd., of Stow. 
market. Weighing less than | lb., the new blow. 
pipe is well balanced with a solid plastic 
handle, through which the gas feed pipes pass 
to the mixing chamber. The gas control valves 
are immediately in front of the handle to permit 
easy and accurate -flame adjustment by single. 
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act as instructors in the workshops in their areas. 

The mobile workshops, one of which is shown 
in the accompanying illustrations, are equipped 
with a complete oxy-acetylene welding plant, 
with burners, tools, and adaptors, for inter- 
changeability with Continental type oxygen 
and acetylene bottles ; a tr ailer-drawn 250-amp 
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Transport was the utilisation of a specialised 
group of experts, touring the country with the 
necessary equipment, to demonstrate to large 
users of commercial vehicles ways and means 
whereby broken or worn parts could be recon- 
ditioned or repaired by welding for further 
service. Improving conditions in the country 
made this service no longer essential, and the 
Organisation decided to take over some of the 
demonstratorsand mobile vans to help European 





WORKSHOP 


portable arc welding set ; a compressor driven 
by a power take-off from the gear-box; and 
a 4in. bench lathe, also driven from the gear-box. 
A portable grinding wheel and a portable drill 
are driven by flexible power shafts from the 
welding generator set. A wide range of different 
makes and types of electrodes and welding rods 
are carried in- the van; after demonstrations 
have been given, it is intended, where necessary, 


handed finger-tip control. Their position avoids 
the danger of the operator catching his clothing 
on them. 

The gas mixing chamber adjoining the valves 
is designed to give accurately proportioned gas 
feed with automatic intermixture, to prevent 
flashback and troublesome backfires. It is 
claimed that the safety factor of the gas mixing 
device is such that, should the operator acci- 
dentally cross the oxygen and acetylene hose 
supplies, so that they lead to the wrong inlet 
connections, no dangerous explosion can occur 
and the blowpipe will operate with full effi- 
ciency. The screw connection of the one-piece 
copper nozzles is remote from the actual flame 
and ensures a gas-tight joint to obviate the 
irritation caused by popping as a result of a loose 
nozzle. 








Catalogues 





GLENFIELD AND KENNEDY, Ltd., Kilmarnock.—Lllus- 
trated booklet dealing with wave-making machinery. 
E. H. Jones (Macuine Toots), Ltd., Edgware Road, 
The Hyde, N.W.9.—Leaflet on the Newall model “ 0” 
boring head. 

British BELTING AND AsBEsTos, Ltd., Cleckheaton, 
Yorks.—Illustrated brochure entitled ‘‘Why We've 
Been So Busy.” 

CuanceE Brortuers, Ltd., Glass Works, Smethwick, 
Birmingham.—Leaflet describing ‘‘ Veridia’’ precision 
bore glass tubing. 

Boston SMELTING AND REFINING Company, Ltd., 4, 
Broad Street Place, London, E.C.2.—Leaflet describing 
diamond wheel-dressing tools. 

BLacKBuRN Arrorart, Ltd., Brough, East Yorks.— 
Specification leaflets for Cirrus engines ‘‘ Minor ”’ Series 
II and “‘ Major ” Series II and III. 

Extiotr BrotHErs (Lonpon), Ltd., Century Works, 
Lewisham, 8.E.13.—lIllustrated booklet (List 815) on 
automatic regulators for heat control. 

British Timken, Ltd., Cheston Road, Aston, Bir- 
mingham, 7,—Engineering handbook giving details 
regarding the manufacture and application of Timken 
and Fischer bearings. 

HARLAND ENGINEERING Company, Ltd., Alloa, Scot- 
land.—Brochure illustrating and describing hydraulic 
and electrical machinery supplied to the Ebbw Vale 
sheet mills. Leaflets on the Swallowglide sewage pump, 
the Duoglide two-stage pump, a small A.C. motor, and 





to leave a small stock for use until full supplies 


the Harland superheat circulator. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Overseas Trade in 1945 


Accounts relating to the trade of the 
United Kingdom during the first six months of 1945 
have now been issued and are published by H.M. 
Stationery Office at 2s. 6d. From them it may be 
seen that the value of United Kingdom exports, 
other than munitions, in the first six months of this 
year amounted to £173 million, being higher by one- 
third than in the corresponding period of 1944. 
Exports of essential goods to liberated countries in 
Europe accounted for £28 million in the first half 
of 1945, the greater part of these shipments being 
consigned to France and Belgium, although it is 
known that goods sent to Belgium were not all 
destined for consumption in that country. Exports 
in the first half of the year also included special 
consignments of machinery and other equipment to 
Russia and exports to the United States under 
reciprocal aid, and these, together with the exports 
to liberated countries, accounted for more than one- 
fifth of the total exports. The average value index 
for total exports in the six months under review was 
4} per cent. above the figure for the corresponding 
period of 1944, as was the index for manufactured 
articles. The accounts show that exports of coal 
fell during the six months to only 5 per cent. of the 
1938 level, but there was a rise for manufactured 
goods, which was shared by metals, textiles, and 
other manufactures. The volume index for metal 
goods rose from 31 in the first half of 1944 (1938 
= 100) to 34 in the first half of 1945. This increase 
was largely accounted for by a rise of one and a half 
times in exports of non-ferrous metals, part of which 
was for essential requirements in France. Exports 
of machinery were slightly lower, exports of machine 
tools to Russia being reduced by over one-half, 
while those of electrical goods were reduced by 
one-sixth. The value of imports in the first half of 
1945, including imports by Government Depart- 
ments of goods other than munitions, was £598 
million, a fall of 8 per cent. from the corresponding 
figure for the previous year. There was, however, a 
sharp rise from £3-1 million to £23-3 million in the 
value of re-exports, and the reduction in retained 
imports was therefore £74 million (11 per cent.). 
There was only a small rise in average values 
between these periods, the fall in the volume of 
retained imports being 13 per cent. It may be 
noted that retained imports of iron ore rose by 
one-half to 70 per cent. of the 1938 figure, partly 
because of larger imports of Algerian ore. Retained 
imports of non-ferrous ores were higher by one- 
eighth, an increase in tin ore being partly offset 
by a reduction for tungsten. A fall of 14 per cent. 
in the value of retained imports of oil seeds, oils, &c., 
was caused partly by the diversion of supplies to 
liberated countries in Europe. With regard to 
manufactured articles, imports of iron and steel 
were reduced by more than three-quarters, compared 
with the first half of 1944, to only one-third of the 
1938 figure. This reduction was brought about 
essentially by the termination of the Lease-Lend 
arrangements for iron and steel at the end of 1944, 
and in the second quarter was more than compen- 
sated by the greater quantity of iron ore imported. 
Retained imports of non-ferrous metals were reduced 
by almost three-quarters, aluminium being mainly 
affected, though there was a marked reduction also 
for copper. 


Iron and Steel Production 


At the end of last week, figures were issued 
by the Ministry of Supply relating to the production 
of pig iron and steel ingots and castings in the 
United Kingdom for the month of August, 1945. 
The figures are lower than those for July, printed 
on this page on August 24th, but it should be borne 
in mind that production was materially affected by 
holidays, including the VJ days. The weekly average 
figures for August, with the annual rate given in 
parentheses, are as follows:—Pig iron, 125,200 
tons (6,512,000 tons), and steel ingots and castings, 
186,100 tons (9,676,000 tons). 


Scotland and the North 


: Steady progress is being made in the 
Scottish iron and steel industry, and during the 
whole of this period order books have gradually 
expanded. New business is coming forward to take 
the place of cancelled war contracts, and although 
most departments are not yet fully employed, the 
change-over from war to peace production is pro- 
ceeding fairly smoothly. Outputs are maintained 
at a reasonably good level, although fuel supplies 
continue to cause a great deal of anxiety. In the 
past few weeks the home demand for iron and steel 
has been strengthening, and gives more indication 


Export quotations are f.o.b. steamer 


of the big requirements that will have to be met as 
reconstruction and replacement work are carried 
out. The importance of export business in iron and 
steel is also, of course, becoming more pronounced. 
Tonnage for export is strictly limited, but a con- 
siderable volume of business is brought about by 
the needs of liberated Europe, and ordinary overseas 
inquiries are also mounting, though the restricted 
amount of shipping space available is causing some 
difficulty, and prevents regular consignment of 
material to the Continent. Arrangements are now 
made, however, for the storage at Kast of Scotland 
ports of steel products awaiting shipment to Europe. 
Shipbuilders are now making increasing calls for 
steel needed both for new construction and repair 
work. Consequently, the plate mills are better 
employed, especially as fair quantities of plates are 
also required for export. Locomotive and rolling 
stock builders are taking regular deliveries of their 
steel requisites, and big tonnages of material are 
also absorbed by the collieries for maintenance 
work. Somewhat better conditions are now being 
experienced in the re-rolling mills, although business 
is rather irregular. Recently, however, re-rollers 
have been helped by the placing of some export 
business, although they could quickly increase their 
outputs of small bars and light sections if they were 
permitted to accept more of the export orders now 
being offered. Rollers of light-gauge sheets are still 
inundated with work, and few, if any, of them can 
take any more business for completion this year. 
Big quantities of sheets are needed for the Con- 
tinent, and there is also considerable demand for 
sheets used for the construction of grain sheds. 
Overseas inquiries for sheets are becoming more 
numerous. The galvanising departments are 
affected by a shortage of labour, with the result that 
the output of galvanised sheets remains limited. 
There is little change in the supply position of semis. 
Supplies of billets are just about adequate to 
current needs and, of course, big tonnages of sheet 
bars are being regularly absorbed. The Lancashire 
iron and steel industry is making progress in its 
transition to peacetime work, and a fair amount of 
business is being transacted. Pig iron supplies have, 
not materially improved, and foundries continue to 
press for delivery of the tonnages allocated to them. 
In the finished iron industry producers of best and 
Crown quality bars have a fair amount of work in 
hand, although in the last week or two there has 
not been much fresh buying. The steel trade is 
quite well employed, the regular demand from the 
wire mills and forges for semi-finished material pro- 
viding useful business. Boiler plates are in fairly 
brisk request and a moderate trade is also being 
done in light structural material. The demand for 
mild steel bars continues to be good, but there is 
less call, at present, for special alloy steels. 


The North-East Coast and Yorkshire 


There is now greater activity in the North- 
East Coast iron and steelworks than for several 
months past, and business generally is expanding. 
Although the stringency of fuel supplies and trans- 
ference of skilled labour present problems, pro- 
duction is at a good Jevel, and the growing demands 
for iron and steel from home and overseas fore- 
shadow a busy period. War contracts which have 
come to an end are being replaced by orders for 
civilian requirements, and a good deal of business on 
export account is now being handled. Producers 
of steel plates, for instance, have orders in hand for 
material required in the liberated countries of 
Europe. They are also now finding an improvement 
in the demand for ship plates, in view of merchant 
shipbuilding contracts which are being placed. 
Mills turning out steel rails and other items of 
equipment for permanent way repair and recon- 
struction are very busy. Big tonnages of this 
material are needed for the restoration of the rail- 
ways on the Continent as well as for home use. 
Structural engineers are not, as yet, particularly 
busy, but business in heavy structural steel is 
improving, and will undoubtedly grow more active 
as rebuilding and‘ new construction work proceed. 
The extensive demand for steel sheets, especially 
those of light gauges, is the most prominent feature 
of current business, and sheet mills are working to 
capacity. The end of the war does not appear to 
have affected their position, and the present rate of 
operation will evidently be necessary for some 
months to come. The shortage of semi-finished 
steel continues to be felt here, and the pressure for 
billets and sheet bars is putting a strain upon pro- 
ducers, which will, however, be relieved somewhat 
when the material purchased from the Dominions 
is available. Supplies of pig iron are being made to 
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is steadily taken up and stocks of most grades are 
negligible. The output of basic iron is maintained 
on a scale which meets the needs of the steel furnaces, 
and foundries using low-phosphorus pig iron are 
fairly well supplied now that the demand on them 
for war material has eased. The output of high- 
phosphorus pig iron, however, still causes concern 
on account of the increasing activity of the light 
castings foundries. These foundries are faced with 
an expanding demand for building and domestic 
castings of various kinds, and in order to meet it, 
will need bigger tonnages of high-phosphorus iron 
than are now available. Producers of finished iron 
are comfortably off for orders, which will ensure a 
good rate of working for the remainder of the year. 
In the Yorkshire iron and steel industry there has 
been no significant change. Progress is being made 
in the transition to peacetime working, but the 
transference of suitable skilled and unskilled labour 
is a problem which is causing a good deal of concern, 
both to steel producers and to consuming industries. 
Meanwhile export inquiries are circulating and 
indicate a keen demand from overseas for many 
products. Basic steel production continues on a 
good scale, and acid-carbon steel departments are 
quite active, although they have been affected to 
some extent by the ending of war contracts. There 
does not appear to be any shortage of raw materials. 
On the other hand, supplies of billets for re-rolling 
are restricted. 


The Midlands and South Wales 


A good rate of activity may be noted in the 
iron and steel industry of the Midlands, in spite of 
the difficulty caused by labour shortage and other 
features associated with the change-over to work of 
a peacetime nature. Cancellation of some orders is, 
of course, inevitable now that the war is over, but 
the demand created by reconstruction needs in 
this country and overseas will undoubtedly fill any 
gaps that are made. The light castings foundries, 
for instance, now have a good volume of business in 
hand; in some cases, in fact, more than can be 
given reasonably early attention. The demand for 
light castings required in connection with housing 
and other building schemes will obviously continue 
to increase, and the activity of the light foundries 
cannot develop easily until more skilled moulders 
are available. At present, the output of high- 
phosphorus pig iron is barely sufficient to current 
needs, and increasing tonnages are sought. In the 
general engineering and jobbing foundries there is 
less pressure now that work on special castings 
required for Government purposes has been finished. 
Normal business is not coming forward to these 
foundries very readily at the moment, and conse- 
quently supplies of low and medium-phosphorus 
pig iron, as well as refined iron and hematite, are 
sufficient to the immediate need. The finished iron 
works are moderately well employed. There is a 
sustained demand for most qualites of bar. The 
present period has shown an increase in the amount 
of business reaching the steelworks. Work on 
export account has increased, although only a 
limited tonnage can at present be licensed for ship- 
ment abroad.. Home needs, from shipbuilding, 
locomotive and wagon industries, are taking up good 
quantities. The plate mills are now more com- 
fortably situated with work and the sheet mills are 
meeting a brisk demand for light-gauge black and 
galvanised sheets. Collieries are taking up regular 
deliveries of arches, bars, props, and steel rails 
needed for maintenance work. Re-rollers are also 
experiencing an improving demand for small bars 
and light sections, and as their stocks of billets are 
now very low indeed, they are anxious to obtain 
bigger supplies. The same is true of sheet bars, 
considerable tonnages of which are rapidly absorbed 
in view of the big output of sheets. In South Wales, 
the predominant feature in the steel industry is the 
demand for semi-finished material. Re-rollers 
require big tonnages of soft and other steel billets 
to keep them going. and producers have to maintain 
a high rate of output in order to keep up regular 
deliveries. There is corresponding pressure for 
supplies of sheet bars. In the finished steel depart- 
ments a fair amount of work is being done. There 
is not so much activity in light plates and sections, 
but during the last few weeks the demand for heavy 
plates has increased. Improvement is also notice- 
able in the request for heavy structural material. 
There is a regular demand for both Welsh hematite 
and basic pig iron. The tinplate market has shown 
more activity in the last week or two, as home users 
are covering their requirements for the fourth period. 
The mills at present in operation are fully occupied 
in meeting the current demand. In the home trade 











users with fair regularity, but the present production 


there is a steady call for wasters. 
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Notes and 





Rail and Road 


Irish Boat Tratin AccipENt.—The London 
Midland and Scottish boat train from Euston to 
Stranraer was involved in an unusual mishap on 
September 13th, when its two engines came off the 
raus immediately after crossing the Docker viaduct 
at Lambrigg, near Kendal. The engines ploughed 
to a standstill with the rear coaches of the train still 
on the viaduct. The coaches were not derailed and 
the engine crews were uninjured. 


Miscellanea 


ANGLO-AMERICAN Om. AGREEMENT.—The dis- 
cussions arranged to take place in London for the 
purpose of reviewing the Anglo-American oil agree- 
ment, signed in Washington in August last year, 
started on Tuesday, September 18th. The United 
States delegation is headed by the Hon. Harold L. 
Ickes, Secretary of the Interior and Petroleum 
Administrator for War. Other members are Mr. 
Ralph K. Dabies, Deputy Petroleum Adminis- 
trator; and Mr. Charles B. Rayner, Petroleum 
Adviser to the State Department. Mr. E. Shinwell, 
Minister of Fuel and Power, is leading the United 
Kingdom delegation, and associated with him are 
Mr. Hugh Dalton, Chancellor of the Exchequer, and 
other Government representatives. 

InpusrRiaL Maps.—The industrial resources of 
Great Britain are being mapped by the Ministry of 
Town and Country Planning, and the Department 
of Health for Scotland. The maps will form part 
of a series which, based upon the most compre- 
hensive survey yet undertaken of the national life 
and resources of Great Britain, is destined for a 
national atlas. Maps depicting geological and 
physical structure, land use, population, adminis- 
trative areas, communications, public utility 
undertakings, and other information are to be 
included. They will be issued by the Ordnance 
Survey Department, at prices from 2s. to 5s. per 
sheet. Each map is in two sheets. Important 
maps in the industrial group are those of Coal and 
Iron and Iron and Steel. These are respectively 
Nos. 6 and 7 in the general series, and will shortly 
be published at 5s. per sheet. No. 6 shows developed 
and undeveloped coal and iron resources. All coal 
mines employing over thirty workers are indicated. 
All iron ore workings producing over 1000 tons a 
year are graduated by output in tons. No. 7 also 
shows the coal and iron fields, and the locations and 
capacities of iron and steelworks by types. 

GOVERNMENT SurpLtus MacuHine Toors.—In 
order to facilitate clearance of large factories, and 
make the best Government surplus machine tools at 
such factories quickly available for use on production 
elsewhere, the Machine Tool Control is arranging to 
sell these tools direct from site at selected factories 
and stores. Each factory will have a sales depét 
with a self-contained organisation to enable intend- 
ing purchasers to inspect and purchase machines. 
Lists of approved merchants are available at each 
sales depét, as well as at the permanent disposal 
centres, and the services of a merchant in the 
selection of machines may be utilised without extra 
cost, as the merchants’ commission ‘is paid by the 
Government. These additional facilities, which are 
part of the Government’s machine tool disposal 
scheme, should prove of benefit to firms planning 
the reconversion or re-equipment of their factories. 
The first of the special site sales will begin at 
Rootes Securities, Ltd., No. 2 Engine Factory, 
Ryton-on-Dunsmore, near Coventry, on September 
26th, and further such sales will be notified from 
time to time. The Government surplus machine 
tools available for sale at the Rootes factory com- 
prise centre lathes, capstan and turret lathes, auto- 
matics, milling machines, grinding machines, drill- 
ing machines, vertical boring machines, gear 
generators, shapers and grinders. and honing, 
linishing, engraving, and polishing machines. 
Particulars of the machines on offer can be obtained 
at the sites on and after September 26th, but will 
not be available at any other permanent or tem- 
porary disposal centre. 

THANKSGIVING WEEK Exuisits.—In connection 
with London’s Thanksgiving Week from September 
15th to 22nd, exhibits of British war material and 
captured German weapons were arranged in 
Trafalgar Square. The naval section included the 


German magnetic mine, the German one-man sub- 
marine carrying two torpedoes, an explosive anti- 
sweep float, and the ‘“ Schnorkel ’’ device without 
the breathers, and the Germa nhuman torpedo, 
also the new frog type swimming and diving 
used at Arromanches. 


suits In the Radar 


Memoranda 


were the prefabricated Radar equipment exhibited 
by W. H. Smith and Co., Ltd., electrical engi- 
neers, of York Street, Manchester. These 
included an equipment for naval and mercantile 
ships, which was the first of its kind to be used for 
the detection of surface craft and periscopes, and is 
so designed that it can be lifted aboard intact. 
Another similar equipment showed the latest form 
of Radar office employed on the larger ships. There 
was also a ‘* Decca’ Radar navigational aid equip- 
ment and a power van. Among the other enemy 
items shown in the Square were a V2 bomb and the 
Vl flying bomb, also the Heinkel ‘‘ 162A” jet- 
propelled aircraft. The transport vehicles included 
the *“ Volkswagen,” or German ** People’s Car,” as 
applied to military use, also the three-quarter track 
personnel car, and the explosive-carrying ** Beetle ”’ 
used on the Anzio beaches. Various patterns of 
light A.A. guns of German design were on view, 
along with a Mark IV German tank. The British 


Army equipment included a Radar-controlled search- 
light with its control pillar for remote control, and 
the Radar anti-aircraft predictor designed to pick 
up objects at “10,000 yards, along with an anti-air- 
craft gun of the 40 mm. “ Bofors’ type. In addi- 
tion to the exhibits above named, there was a display 
of captured German aircraft in Hyde Park and the 
“* Victory Over Japan ”’ and ** Aircraft ’’ Exhibitions 
in Oxford Street. 


Personal and Business 


Mr. E. LEIGHTON HoLMEs, M.Sc., has been elected 
Chairman of the London Section of the British 
Association of Chemists. 

Tuos. W. Warp, Ltd., has purchased, as a going 
concern, the property of the Wolverhampton Steel 
and Iron Company, Osier Bed Works, Wolver- 
hampton. 

Str GEORGE PaGET THoMmson, F.R.S., has 
accepted the invitation of the Council to become 
President of the Junior Institution of Engineers for 
the session 1945-46. 

Mr. F. G. Brrp has been appointed manager and 
director of the companies in the Jarvis Industries 
Group. Mr. J. W. Mills has also been appointed a 
director of these companies. 

Lievut.-CoLoNEL H. H. ANDERSON, Assoc. M. Inst. 
C.E., has now returned to his position as chief 
hydraulie designer of the Harland Engineering Com- 
pany, Ltd., Alloa, Scotland. 

Mr. Joun S. HECK, principal engineer-surveyor 
of Lloyd’s Register of Shipping, New York, has 
retired after thirty-eight years’ service, most of 
which has been spent in the United States. 

Mr. A. C. Wickman, founder and managing 
director 6f A. C. Wickman, Ltd., Coventry, A. C. 
Wickman (Canada), Ltd., and Wickman Corpora- 
tion, Detroit, has been appointed a director of 
Firth-Sterling Steel Company, McKeesport, Penn- 
sylvania, U.S.A. 

ViIcKERS-ARMSTRONGS, Ltd., announces that 
Mr. R. K. Pierson, B.Sc., A.M. Inst. C.E., F.R.Ae.S., 
has been appointed chief engineer of the aircraft 
section, and that Mr. G. R. Edwards, B.Sc., 
A.F.R.Ae.S., has been appointed chief designer at 
the Weybridge works. 

THE MINISTER OF FUEL AND POWER has agreed 
to release Colonel Sir John Dalton from the post of 
Regional Controller for the London and South- 
Eastern Region. Mr. H. O’Halloran has been 
appointed Regional Controller, London Region, and 
Mr. G. le B. Diamond, Regional Controller, South- 
Eastern Reyion. 

THE ‘ASSOCIATED PORTLAND CEMENT MANU- 
FACTURERS, Ltd., and the British Portland Cement 
Manufacturers, Ltd., announce that the address of 
the head office joint works department is now 
192, Ashley Gardens, London, 8.W.1. Telephone, 
Victoria 6677 (25 lines); telegrams, ‘‘ Portland, 
Sowest, London.” 

Sm Rosert RENWICK, Bart., has resigned his 
appointment as Controller of Communications in the 
Air Ministry and Controller of Communication 
Equipment in the Ministry of Aircraft Production, 
and is returning to industry. Mr. Carleton Dyer 
has been appointed Controller of Communications 
Equipment in the Ministry of Aircraft Production 
in successsion to Sir Robert Renwick. 

Mr. D. R. Brooxs, Mr. A. MacLeod, and Mr. 
J. A. Millar have been appointed directors and 
genera! managers of Dorman, Long and Co., Ltd. 
Mr. Brooks will be responsible for Dorman-Long 
colliery interests in Durham County, Mr. MacLeod 
will have charge of iron and steelworks, and Mr. 
Millar is to be concerned with other departments 


Contracts and Orders 


THE JOSEPH CONSTANTINE STEAMSHIP |1yy 
Ltd., has contracted with the Burntisland Ship: 
building Company, Ltd., to build a motor cargo 
vessel of 2800 tons deadweight. Diesel engines of 
1100 B.H.P. are to be supplied by the British Polar 
Diesel Company, Ltd. 


Tae Unton-CastLte Mart STeaMSHIP Company 
Ltd., has placed an order with Harland and \\ olff, 
Ltd., Belfast, for the construction of two vessels of 
the ** Capetown Castle ” type for the South African 
ocean mail service, in replacement of the ‘* Warwick 
Castle”? and ‘* Windsor Castle,” lost by enemy 
action during the war. ‘ 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, op 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 














Association of Austrian Engineers 

Monday, Sept. 24th.—Austrian Centre, Swiss Cottage, 69, 
Greencroft Gardens, N.W.6. ‘‘ The Physical Basis 
of the Atom Bomb,” Dr. M. D. H. Strauss. 7.30 p.m 


Association for Scientific Photography 
Monday, Sept. 24th.—Mepicat Group: Hastings Hall, 
B.M.A. House, Tavistock Square, W.C.1. ‘* Koda. 
chrome Cinematography in Ward and Theatre,” 
Sergeant Clissna, U.S. Army. 6 p.m. 
Thursday, Sept. 27th.—Alliance Hall, Westminster, 
S.W.1. “ Recording Engineering and Other Work 
by Stereoscopic Photography,” R. Peel. 6.30 p.m, 


Institute of British Foundrymen 
Saturday, Sept. 22nd.—Bristow Brancu : Grand Hotel, 
Bristol. Film on ‘‘ Casting in Hiduminium-Alumi- 
nium Alloys.” 3 p.m. 
Friday, Sept. 28th.—Fatxirk Brancu: Temperance 
Cafe, Lint Riggs, Falkirk. ‘‘ Mechanisation with 
Respect to the Light Castings Industry,” J. W. 
Gardom. 7 p.m. 
Saturday, Sept. 29th.—BristoL Brancu: Imperial 
otel, Exeter. ‘‘ Die Casting,” J. Gale. 3 p.m.— 
E. Miptanps Brancu: Technical College, Derby. 
“*Mechanised Production of Blackheart Malleable 
Castings,’ A. B. Bill and J. Peers. 6 p.m. 
Institute of Welding 
Wednesday, Sept. 26th.—WoLVERHAMPION 
Crown Hotel, Albrighton. Inaugural 
7.15 p.m. 
Thursday, Sept. 27th.—SHeEFFIELD Brancu: Royal 
Victoria Hotel, Sheffield. ‘* Industrial Application 
of Automatic Submerged Arc Welding,” R. Sillifant. 
6.30 p.m. 
Friday, Sept. 28th—E. Scortanp Brancu: Heriot- 
Watt College, Chambers Street, Edinburgh. ‘‘ Weld- 
ing, Past, Present, and Future,” A. Stephenson and 
D. Llewellyn. 7.30 p.m. 


Institution of Electrical Engineers 
Thursday, Oct. 4th.— Savoy Place, Victoria Embankment, 
W.C.2. Presidential Address, P. Dunsheath. 5 p.m. 


Institution of Locomotive Engineers 
Wednesday, Sept. 26th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Presidential 
Address, W. 8. Graff Baker. 6 p.m. 

Iastitution of Mechanical Engineers 
Friday, Oct. 5th.—Storey’s Gate, Westminster, S.W.1. 
“The Early History of the Whittle Jet Propulsion 
Gas Turbine,” Air Commodore Frank Whittle, 
C.B.E. 5.30 p.m. 

Institution of Production Engineers 
To-day, Sept. 21st.—MANCHESTER SECTION: Mechanics’ 
Institute, Crewe. ‘‘ Managerial Aspect on Full 
Employment in Industry,’’ W. Puckey. 7.15 p.m. 
Thursday, Sept. 27th.—LoNDON GrRapvUATES: Inst. of 
Mechanical Engineers, Storey’s Gate, Westminster, 
8.W.1. ‘“‘ Manufacture and Application of Tungsten 
Carbide,”’ Mr. Morris. 6.45 p.m. 
Friday. Sept, 28th.—N.E. Section: Neville Hall, New- 
castle-on-Tyne. ‘‘ Production Engineering Re- 
search,” Dr. D. F. Galloway. 6.15 p.m.—CovENTRY 
Section: Central Hall, Coventry. Address by Air 
Commodore F. Whittle, C.B.E. 6 p.m. 
Saturday, Sept. 29th.—YorKsHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘‘ Negative Rake Cutting 
Tools,” W. H. Edwards-Smith. 2.30 p.m. 

Junior Institution of Engineers 
To-day, Sept. 21st.—39, Victoria Street, S.W.1. ‘‘ Mul- 
berry B and Phenix,”’ by W. V. Fuller. 6.30 p.m. 
Friday, Sept. 28th.—39, Victoria Street, S.W.1. ‘* An 
Engineer Visits Australia,” H. A. F. Canfield. 

6.30 p.m. 

Keighley Association of Engineers 
To-day, Sept. 21st.—Devonshire Buildings, Devonshire 

Street, Keighley. ‘‘ Negative Rake Milling,” H. 

Eckersley. 7.30 p.m. 
North of England Institute of Mining and Mechanical 
Engineers 
Saturday, Sept. 22nd.—Neville Hall, Newcastle-on-Tyne. 
“Spiral Chutes for Vertical Coal Transport ” and 
‘* A New Type of Diesel Locomotive for Use in the 


BRANCH: 
dinner. 





and interests. 





interesting exhibits 


exceptionally 


section two 


Dutch State Coal Mines,’’ M. G. Driessen. 2.30 p.m. 
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A Seven-Day Journal 


Radar in Merchant Ships 


His MAsesty’s GOVERNMENT have for some 
time been considering how the benefits that 
may be derived from the use of Radar can best 
be made available to the Mercantile Marine 
for the purpose of increasing the safety of 
navigation. With this object a conference of 
scientists and representatives of the Govern- 
ment Departments that have had experience of 
the use of Radar for defensive purposes has 
been assembled, and has laid down the lines on 
which the matter should be pursued in order 
to achieve practical results. In the first place, 
action is now being taken to enable merchant 
ships to be equipped with Radar sets for use in 
navigation. The conference had a performance 
specification prepared of a general-purpose 
Radar set, which, as the result of discussion 
with the shipping interests concerned, was 
agreed as generally suitable for merchant ships, 
subject to the possibility of adding special 
features where additional facilities were desired 
in particular ships. The Ministry of War 
Transport has recently communicated this 
specification to manufacturers and others con- 
cerned for their information and guidance in 
the production of Radar sets suitable for use in 
various classes of merchant ships. The Ministry 
is also arranging to make available to the manu- 
facturers advice on the technical aspects of the 
specification, and to establish a system for the 
issue of certificates of approval of designs and 
prototypes of Radar sets by a Government 
authority. In the meantime, arrangements are 
being completed to provide shipowners who 
require them with Radar sets manufactured for 
the Admiralty during the war, which are suit- 
able for use in merchant ships carrying officers 
trained in their maintenance and use. Other 
forms of radio navigational aids for merchant 
ships are being investigated by the Ministry of 
War Transport with the assistance of a scientific 
advisory committee. 


A Canadian Oil Port 


Ir is now revealed that during the war the 
Fort Clarence site, on the eastern side of the 
Halifax harbour, was converted into a secret 
700,000-barrel oil storage plant. By this means 
it was possible to provide a shuttle service of 
oil supplies to Britain, which proved very 
important for the British warships operating 
in the western waters of the Atlantic Ocean. 
In all, some 16,486,173 barrels of petroleum 
products were received, stored, and transhipped. 
For this work 477 tankers had to enter Halifax 
harbour. The existence of this oil storage depét 
was a high secret, not even known to the ships 
of the Royal Navy which escorted the oil 
tankers. The idea for establishing a fuel 
shuttle service ‘between Canada and Great 
Britain took shape in the difficult shipping 
situation which arose in the days of American 
neutrality, when it was not possible for 
American ships to carry oil to Britain. They 
could, however, bring valuable oil cargoes to 
the Halifax oil storage depé6t. By this means 
a shorter haul for the American ships and a 
shorter convoy line for the British and Canadian 
naval ships was made possible. 


Launch of the Aircraft Carrier 
H.M.S. “ Hercules” 


Aw interesting ceremony took place at the 
Naval Yard of Vickers-Armstrongs, Ltd., High 
Walker, on Saturday afternoon, September 
22nd, when the intermediate aircraft carrier 
H.M.S. ‘‘ Hercules’ was launched by Lady 
Cripps, the wife of Sir Stafford Cripps, President 
of the Board of Trade. In the design of this 
new ship ideas have been incorporated which 
were experimented with in earlier aircraft 
carriers. The innovations include the latest 
type of fire-fighting installations, a modern 
laundry, a hospital and cinema, a soda fountain 
bar, anid a new system of centralised heating. 
The ship will be insulated against tropical heat 
and Arctic cold, and the equipment will include 
an air-conditioning plant. Sir Stafford Cripps 





made two short speeches, one from the launch- 
ing platform and the other at the reception. 
He paid a high tribute to the fine record of 
Vickers-Armstrongs, both in the realm of 
shipbuilding and marine engineering and that 
of aircraft construction. Referring to the 
problem of the North-East Coast industrial 
area, he said that the Government was certainly 
determined to do all in its power to avoid the 
desol .tion which followed the last war. He 
was glad to hear of the good prospects for ship- 
building on the Tyne. Despite the atomic 
bomb, he felt that there would be a great need 
for ships of all kinds, especially the specialised 
types. Commander Micklem, the deputy chair- 
man of Vickers-Armstrongs, Ltd., thanked Sir 
Stafford for all the help and encouragement he 
had given to the firm as Minister of Aircraft 
Construction. He said that the naval yard, 
besides naval vessels, had orders for liners and 
cargo ships for the P. & O. Company, Furness, 
Withy and Co., Ltd., the Ellerman Lines, and 
Alfred Holt and Co. Commander Micklem also 
announced that a lice..ce had just been received 
for the expenditure of half a million pounds on 
extensions at the works of the subsidiary com- 
j any of Palmers Hebburn Company, Ltd. 


Factory Construction and Allocation 

On Tuesday, September 25th, it was 
announced by the Board of Trade that the new 
factory building licences issued since last March 
number 88, and that the new factories to be 
built will, it is estimated, find employment for 
30,000 persons. All the premises should be in 
working order within six to eight months. 
About one-third of the factories are being built 
by the Government and will be let to selected 
firms. Forty-seven of the eighty-eight are in 
the North-Eastern area, fourteen in Wales, six 
in West Cumberland, and twenty-one in Scot- 
land. Outside the development areas, the 
building of twenty-eight factories has been 
licensed in Lancashire, and two in North Wales ; 
eight smaller factories have been sanctioned in 
Yorkshire and a few in the Potteries to meet 
the needs of modernisation and improvement. 
The issue of building licences, Sir Philip Warter, 
Controller-General of Factory and Storage 
Premises, states, is limited by the available 
building labour and so far the fringe of the 
blitzed cities has not been reached. It was also 
announced that twenty-four more Government 
factories, with a total area of about 4,000,000 
square feet and estimated to provide employ 
ment for nearly 20,000 persons, have been 
allocated for civilian production. In addition, 
three Royal Ordnance factories, with a total 
area of 5} million square feet, are to be used as 
trading estates. There are many applicants for 
space in these trading estates, and employment 
for upwards of 12,000 people may be anticipated. 
Including those already announced in recent 
months, 117 Government factories, representing 
an area of approximately 35 million square feet 
and providing estimated employment for about 
220,000 workers, have now been allocated for 
civilian industry and as disposals depéts. 


Apprenticeships Interrupted by War 
Service 


A RECENT Ministry of Labour pamphlet deals 
with the Government scheme for the renewal 
of apprenticeships interrupted by war service. 
It covers indentured and _ non-indentured 
apprentices and learners who were undergoing 
a period of training required by the practices of 
their trade. Training may be completed with 
an employer, either by returning to the old 
employer or to another employer, or by attend- 
ing a course at a Government training centre or 
technical eollege. Schemes have been pre- 
pared for the various industries and may be 
obtained from the local offices of the Ministry 
of Labour and National Service. Full par- 
ticulars of ‘the time allowances and the rate 
of wages paid are given. The following are 
some of the time allowances for the principal 
industries :—In the engineering industry the 





time allowance will be one-third of the un- 
expired period of original apprenticeship, or 
one-third of the period of war service, which 
ever is the less. For the printing, binding, 
and newspaper industries, the allowance is 
one-half ; the building industry one-third. In 
no case, however, in this industry will the period 
of renewed apprenticeship be more than twenty 
months. In the shipbuilding industry the 
unexpired period of the original apprenticeship 
will be reduced by one-half the period of war 
service up to a maximum allowance of 2} years. 
For the electricity supply industry the time 
allowance will be one-third of the unexpired 
period of the original apprenticeship or one- 
third of the period of war service, whichever is 
the less. In most of the trades referred to above 
the wages paid up to the date on which the 
original apprenticeship would have terminated 
will be the rate per week or piecework prices 
(including war bonus, if any), which would have 
been paid had the apprenticeship not been 
interrupted, and after that date the full journey- 
man’s rate. 


New Harwich and Hook of Holland 


Steamer 


Iv is announced that the London and North- 
Eastern Railway Company has placed an order 
with John Brown and Co., Ltd., of Clydebank, 
for a new twin-screw geared turbine steamer, 
for its Harwich and Hook of Holland Cross- 
Channel service. The new ship will, we under- 
stand, be slightly larger than the “‘ Vienna” 
class of Cross-Channel liners, of about 4227 
gross tons, which, we may recall, were built 
at Clydebank for the L.N.E.R. in 1929 to 1930. 
In the new vessel improved passenger accom- 
modation will be provided, while provision will 
also be made for the carriage of motor-cars and 
for perishable and general cargo. A speed of 
over 22 knots will, it is stated, be given by 
twin-screw single-reduction geared turbines, 
taking steam from oil-fired water-tube boilers. 
It is expected that the keel of this new Cross- 
Channel liner will be laid early in October. 


Ladybower Reservoir 


On Tuesday, September 25th, the King and 
Queen paid an official visit to Sheffield and 
motored to the village of Bamford to open the 
Ladybower reservoir, which has been con- 
structed for the Derwent Valley Water Board. 
The engineers for the scheme w. re Messrs. G. H. 
Hill and Sons (Manchester), and the contracting 
work was carried out by Mr. Richard Baillie, 
of Haddington. In addition to the dam, dis- 
charge tunnels, and valve shafts, described and 
illustrated in our article of November 3rd, 1939, 
some 5} miles of new roads to replace those now 
under water, and two large viaducts of reinforced 
concrete have been built. One of these viaducts 
at Ashopton was used by their Majesties to 
reach the reservoir. The King unveiled three 
memorial tablets on an obelisk facing the 
embankment entrance, récording the names of 
the members of the Board and the inauguration 
of the reservoir. The “iron gates leading to 
the embankment were then unlocked by the 
King, who proceeded with the official party to 
the eastern overflow shaft, where he placed in 
a@ copper cylinder under one of the blocks of 
stone of the spillway m_mentoes of the occasion. 
He then operated valves at the centre of the 
embankment which released water from the new 
reservoir. Ladybower reservoir is claimed to be 
one of the largest earthwork dams in the British 
Isles. It has a designed capacity of 6300 million 
gallons, and, when completely filled, it will have 
an area of 504 acres and a perimeter of about 
13 miles. The maximum depth of the dam is 
135ft. The work of construction was begun 
in 1935, and was carried on during the war, in 
spite of the difficulties met with. The village of 
Ashopton now lies under water, along withseveral 
miles of the Glossop to Sheffield; Ashopton 
to Derwent, and .Bamford to Ashopton old 
roads, which, as already mentioned, have been 
replaced by new roads and viaducts. 
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Engineering Developments in 


Asiatic 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. V—(Continued from page 220, September 21st) 


INDUSTRIES IN SOVIET RUSSIA 


HE spreading of industry is giving a more 

balanced production between different 
regions and between agriculture and industry. 
At first, concentration was mainly on the 
provision of plants, for heavy industry and 
machine building, so that armaments for 
defence could be produced. These are con- 
centrated in the Urals, Western Siberia, the 
Far East, and Central Asia. In ‘the last- 
named area there are cotton mills, which are 
using local supplies, as are the woollen and 
silk industries,. Handicraft industries have, 
to a great extent, given place to machine 
industries. Hunters and shepherds are now 
operating machines, and Mahomedan 
women, who formerly wore the veil, have dis- 
carded it as they became factory and farm 
workers. 

Planning touches the life of the Soviet 
citizen at many points. It affects him as a 
worker, as a consumer, during recreation, 
education, and as a citizen who must defend 
his country. The Central Government 
decides the main directions of every plan, but 
local committees discuss how it is to be carried 
out in detail. 

Although the main incentive for the plan- 
ners of mechanised industries in Soviet Asia 
was the fear of Japanese and German 
aggression, there were other ideas which the 
Government always had in mind. They 
believed that the establishment of basic 
industries, necessary for the production of 
armaments and machinery for the farms, was 
urgent, because of the threat, both in the 
East and the West, of invasion; but they 
intended to develop light industries as soon 
as the dread of war was removed. There was 
also the ambition to develop trade with other 
Asiatic countries adjoining their own territory. 

They firmly believe that the Soviets will 
play a most important part in the reconstruc- 
tion of Asia. They have planned their 
transport system to aid them so that they 
will -be able to export industrial machinery 
’ to China, India, and other lands in the largest 
continent. 

Although readers of this journal are 
primarily interested in the engineering 
developments in Soviet Asia, they may wish 
to obtain much more information concerning 
other details. The most comprehensive 
volume on the subject seems to be one 
written by Raymond Arthur Davies and 
Andrew J. Steiger,* to whom the writer 
acknowledges his indebtedness. Many other 
publications have also been perused ; all of 
them emphasise the difficulty of obtaining 
information, except by the observation of 
travellers and foreigners engaged upon indus- 
trial work in Soviet Asia, and the official 
statements in the Press controlled by the 
Soviet authorities ; the latter do not stress 
the failures. Now that the fear of invasion 
is finally removed it may be possible to dis- 
cover more details about industrial develop- 
ments, but what is already known is sufficient 
to persuade us that an amazing transforma- 
tion, under the most difficult circumstances, 
has taken place over large areas in Western, 
Central, Northern, and Eastern Soviet Asia. 

In nearly all of the industrial areas the raw 





* “ Soviet Asia,” (Victor Gollancz, Ltd., 1943). 


materials from the mines or agriculture in 
the locality are manufactured into finished 
products. In each industrial area the people 
have been made to be independent of supplies 
from outside their own area, but they have 
sent supplies to the soldiers in Europe. 


INDUSTRIAL ORGANISATION 


The war had one result which must affect 
the future of the Soviets. It brought them 
into the concert of the United Nations. They 
have decided to take their place alongside 
those peoples who are working, not only for 
peace, but for the reconstruction of shattered 
countries. Britain has welcomed this new 
attitude, which entails co-operation with us, 
as stated in the twenty years’ Anglo-Russian 
Treaty. The experience of the Soviets in 
Asiatic Russia, an area which, under the 
Tzarist régime, was regarded as a colonial 
empire to be exploited, may be of some value 
to the British, Dutch, and French who wish 


worker,{ writes :—‘‘ For the first Five Year 
Plan there was a shortage of 5000 superior 
engineers in industry and 6400 in transport ; 
of 22,000 foremen and overseers and 12,000 
subordinate railway technicians ; of 13,000 
agronomists, 200,000 tractor operators and 
50,000 tractor mechanics.” 

He tells us that in 1926 Mr. (now Colonel) 
Monkhouse (who subsequently became world 
famous during the trial of British engineers 
in Russia, accused of sabotage) found that 
many students with inadequate preparation 
had been admitted from workers’ faculties 
into the university and technical institutes, 

In the early days there were boards of ten 
or fifteen persons—Stalin said bluntly that 
many might be much better employed at 
work at the benches. They were replaced by 
one-man management. Monkhouse said, in 
those earlier days, that the engineers spent 
too much time in their offices, instead of 
going down to the workers’ benches. It was 
a survival of the old Russian caste system, 
which despised manual labour, a weakness 
of the old-style Chinese officials and other 
Asiatic intellectuals. During the revolution 
the pendulum swung, perhaps, too much in 
favour of the manual worker. 

THEORY AND PRACTICE 
. eS ans 
Stalin, in order to provide trained men, 





engaged many from the U.S.A., Germany, 
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to develop the natural resources of their 
Colonies. 

The Soviet economic system was based on 
planning. There was, it seems certain, too 
much rigidity about the first five-year plan. 
There were great failures. Whatever the 
local difficulties, many of which the Moscow 
planners had never thought of, the plan had 
to go forward. There was to be no deviation 
from the instructions, and the plan, by the 
managers, the engineers, and administrators 
onthe spot. The sites of some of the factories 
were unsuitable. Some of the plant supplied 
was also unsuitable for the work. There 
were great hardships and injustice that could 
have been saved if the system had been more 
elastic. Yet, in spite of the many mistakes, 
the great amount of human suffering, the 
plan was ultimately carried to achievement. 
Stalin, realising the lack of trained tech- 
nicians, insisted on the need for an enormous 
increase in their numbers. Sir John Maynard, 
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URAL AND KUZNETSK INDUSTRIAL REGION 


and other countries. There can be no doubt 
that these foreigners had a profound influence 
in securing the success of the first (1928-33) 
plan. They complained that they were con- 
trolled by directors who had political, but no 
industrial, qualifications, but the foreigners 
supplied the experience and efficiency. 

Another great mistake made by the Soviet 
authorities was their reliance upon young 
graduates in technology and science, from 
their own colleges, men who had had no 
practical experience. One foreigner has 
related that, when the Russians saw an 
American mining engineer take off his coat, 
in order to show an incompetent mechanic 
how to do the job, they were astounded. But 
they learnt the lesson and gradually gained 
practical experience, at some cost to their 
organisation. 

In that first great effort in Asia, the 1928- 
33 plan, political commissars and_ political 


¢ ‘‘The Russian Peasant,’ (Victor Gollancz, Ltd., 
1942). 








who made a close study of the Russian 
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managers had full control and, as is the way 
of bureaucracy referred to Moscow all sorts 
of details that should have been decided 
on the spot. When the work was done 
according to schedule they said it was due 
to the Communist system. When it failed 
- it was said to be due to the ignorance of 
workers concerning the Communist ideals. 
The Soviet technicians in those days were 
judged by their real or supposed political 
helie fs, not by their competence as engineers, 
chemists, &c. 

It had happened also in the Red Armies 
until the political commissars in those 
Armies disappeared. In the industrial army 
they have been practically abolished. But 
the experience was very costly while the com- 
missars were in power. 


Four PRINCIPLES 


In time it became obvious that technical 
and management problems had nothing to 
do with the political theories. It has been 
said that even the most honest politicians 
have to use intrigue in order to satisfy their 
desire for power. The old Bolsheviks objected 
to costing, or to mining for gold. ‘‘ What do 
we want these legacies of the hated capitalist 
system for?” they said. Stalin knew that 
money is important for industrial develop- 
ment, even if his theoretical opponents 
thought that the standard of living could be 
raised by primitive agricultural methods. 
And Stalin had always in mind the fear of 
invasion. His opponents, the Trotskyites, 
resorted to sabotage in their blindness con- 
cerning realities. 

There remain four great principles for 
industrialisation in Asiatic Russia. They 
have survived the dreadful shock of war. 
They are: (1) planning, (2) national equality 
for all races, Russians, Turks, Jews, Mongols, 
&c., in the Soviet Union, (3) insistence upon 
the importance of technology and all branches 
of science, (4) encouragement for youth to 
gain promotion. 

It is this great insistence on the value of 
scientific knowledge that the British people 
should remember. Technical education is 
practically free; every encouragement is 
given to youth to study scientific subjects. 
As soon as a new industry is established there 
is a research institute connected with it. 
There is none of the academic criticism about 
“ materialism,’ which at times is heard in 
this country ; the Soviets believe, and have 
proved, that science, organised and enthus- 
iastically encouraged, can multiply immensely 
the good things which the earth can yield 
for the benefit of mankind. 

Dr. Borodin, who has practised medicine 
for many years in Britain, and who had 
fled, in 1920, from the new political régime— 
“one that to us then was frightening and 
evil,” he wrote—again visited Siberia in 
1937. He emphasised that the second and 
third five-year plans were great experiments 
in the application of scientific procedure. In 
fixing the goal, factual data supplied by 
scientists, and not merely party opinions, 
were consulted. Research facilities for all 
scientists—physicists, chemists, doctors, 
anthropologists, as well as applied scientists— 
were always provided. ‘‘ To the very core of 
Soviet policy the principle of scientific 
method has penetrated.” 

The conclusion arrived at by this scientist, 
who has freely mentioned Soviet failures in 
Siberia, a country three hundred times the 
size of England, and which does not include 
Russian Central Asia, is that the Soviet 
Union is growing into a nation of technical 
specialists ; that these armies of men, and 
women, will give the Union a technical 
leadership it will be difficult to dispute. 
Our own politicians and industrialists should 





ponder over the following statement, which 
should make us realise that in Britain we 
must not be content to trust to “luck and 
pluck,’ which an American said was the 
secret of our success. 

“Great as the immediate practical gains 
of this scientific approach have been,” Dr. 
Borodin writes, “the general attitude to 
science and the importance of the technician 
is indirectly affecting the future profoundly, 
and in such a way that the Soviet Union may 
well become the foremost industrial nation 
of the world before very long after the war.” 
That is from a White Russian who has lived 
many years in England. 

Systems of Government that may be suit- 
able for one nation during one stage of its 
development are not of necessity likely to 
remain unchanged as the industrial revolution 
accelerates its pace. Already the Soviets 
have adjusted their original ideas to the new 
conditions. Even so, it is unlikely that every 
nation will, at any time, have a standard 
system of government. It is accepted as a 
general principle that every nation is at 
liberty to choose its own system of govern- 
ment, with the proviso that it does not 
endanger the peace of other nations. We, in 
Britain, therefore should concern ourselves 
much more with the study of technical and 
scientific developments in other- countries 
than with comparisons of political systems. 
It is probable that, in spite of their faith in 
the value of the scientific approach, the Soviet 
organisers of propaganda attribute to their 
political system much of the success that has 
been in reality due to their determination to 
make full use of the knowledge and equip- 
ment that science and applied science has 
provided for their industrial revolution. 


THE MosBILE CONSTRUCTION WORKERS 


The outstanding result of the early experi- 
ence of the Soviet authorities, who were con- 
cerned with industrial organisation, is the 
authority that is now given to engineers. 
That fact is emphasised by foreigners who, in 
recent years, have visited Asiatic Russia. 
Onet sets out his impressions as follows :— 

“‘ Somewhere in the Urals is the town of 
N , which is how Russians designate an 
industrial city whose identity, for military 
reasons, they do not wish to divulge. To 
this particular town there came early in 
June, 1942, an army of construction workers. 
They were of many nationalities—Russians, 
Ukrainians, Tartars, Chuvashes, Jews, Mord- 
vinians. They were also of many trades 
—carpenters, bricklayers, blacksmiths, 
plumbers, electricians, mechanics, welders, 
sewer builders, architects, engineers, and all 
other categories required for the erection of a 
gigantic pipe foundry. 

‘These workers were under the direction 
of Soviet Building Trust No. 22 and under 
the immediate supervision of a young engi- 
neer named Schildkrot.”’ 

When they arrived there were bare fields. 
They had to live in tents, working very long 
hours. Machines, excavators, transporters, 
&c., were used wherever possible. It had 
taken a year and a half before the war to 
install machinery in a similar huge pipe 
foundry in the Ukraine. Schildkrot had the 
job done in fifty days. 

From time to time Pravda has published a 
list of the new metallurgical towns in Asiatic 
Russia. Ifthe names were recorded here they 
would not be recognised, for they are placed 
on no map. In the icy winds of the Urals, in 
the blistering heat of Central Asia, men and 
women built factories and installed machinery. 
When they had finished one job the mobile 








t ‘‘ Mother Russia,” Maurice Hindus (Collins, London, 
1943). 


force moved on to some other site. Every 
detail of their work was planned, but the 
engineer in charge had authority to make 
adjustments on the site. 

It was all very different during the last of 
the five-year plans to the early days of the 
revolution. Hindus relates how, soon after 
the revolution, a delegation of miners from 
Kuznetsk, Siberia, journeyed to Moscow to 
appeal to Lenin for a dynamo for their 
colliery. Lenin told them to find one any- 
where and take it. At last they found one in 
an old theatre. After much opposition, with 
appeals to Lenin, they took it away. Russia, 
at that time, had no engineers, no skilled 
workers, no foreign money, and very little 
gold to pay for foreign engineers and foreign 
machinery. The Soviets, fearing sabotage, 
were suspicious of their own workers and 
foreigners. Workers, who complained because 
of the incredible hardships, disappeared. 
But the first five-year plan, with its 1500 new 
industrial enterprises was completed in four 
years. The 1933-37 five-year plan was also 
finished in four years. It cost 55 billion 
roubles. 

The third plan commenced in 1938 was 
altered, when the German war started in 
1941, but in the three years 2900 new indus- 
trial enterprises were finished. It was the 
German invasion that united all the peoples 
of the Soviets, including former opponents 
of the plans. 


THE INDUSTRIAL OUTPUT 


In the First World War nearly all of 

Russian industry was concentrated in Europe, 
territory captured by the Germans. In this 
last war industry was distributed in places 
in Asia far remote from where the invaders 
reached to the east, over the long distances 
to the Pacific, and from the Arctic to the hot 
areas of Central Asia. The Soviets claim 
that, in 1913, Britain’s industrial output was 
four and a half times that of Russia’s and 
Germany’s was six times as great. They also 
claim that, in 1940, only the U.S.A. surpassed 
Russia’s industrial output. 
. The remarkable fact about Soviet Asia is 
that unskilled, illiterate, and very ignorant 
peasants were rapidly trained to become 
skilled workmen. In the British Colonial 
Empire there are millions of natives equally 
illiterate and ignorant as those Asiatic 
peasants. Is it impossible to transform many 
of them into skilled workers in order more 
rapidly to develop the natural resources of our 
Colonial Empire? It is not suggested that 
the Russian methods should be copied in toto, 
but surely some greater effort should be made 
in the future than in the past to provide 
native skilled workmen. The Russians have 
made millions of ignorant peasants machine 
minded. 

To-day industry in Soviet Asia is managed, 
with one exception, basically as it is in Britain 
or in the U.S.A. The exception is that all 
profits revert to the State, a condition 
unlikely to be accepted in Anglo-Saxon com- 
munities. The problem of production is 
intensely studied in Soviet industry. Journals 
are published, lectures arranged, propaganda 
carried out on a great scale, all with the 
object of increasing production. 

(To be continued) 








LABOUR FOR THE FounpDRIES.—The Ministry of 
Labour has appointed a committee, including 
representatives of employers, trade unions, the 
factory inspectorate, and the Institute of gare 
Foundrymen, to inquire into the ‘‘ bottleneck ” 
the supply of labour to foundries. It is dolianahad 
that for the making of building castings alone, 
from 7000 to 8000 men will be required by the 





beginning of 1946. 
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No. —(Continued from page 229, September 21st) 


Vacuum Fusion Meruop oF DETERMINING 
OxyGEN; &0. . 
HE next paper to be discussed was one by 
Mr. H. A. Sloman and was entitled ““ The 
Application of the Vacuum Fusion Method 
to the Determination of the Oxygen, 
Hydrogen, and Nitrogen Contents of Non- 
Ferrous Metals, Alloys, and Powders.” In 
the absence of the author, the paper was pre- 
sented by Mr. T. E. Rooney. 

An investigation into the suitability of the 
vacuum-fusion method, which was originally 
developed for determining oxygen, hydrogen, and 
nitrogen in steel, for similar determinations in non- 
ferrous metals and alloys, has been conducted. The 
modifications required in procedure have been 
examined for a series of different metals. Consider- 
able attention has been devoted to the determination 
of the gas contents of aluminium and aluminium- 
base alloys, and the usefuness of the method in 
correlating gas content with density, porosity, &c., 
is indicated. The use of the method for determining 
the gas content of both ferrous and non-ferrous 
powders has proved of considerable importance in 
powder metallurgy. 

DIsOUSSION 


Dr. C. E. Ransley said that as a result of 
very intensive investigation it was clear that 
the vacuum fusion method had many advan- 
tages over others for the determination of 
oxygen and nitrogen in steels, and it had 
become in effect the standard method. Mr. 
Sloman had performed a valuable service in 
introducing that procedure to the non-ferrous 
field. Considerable advantages were to be 
gained by adopting low-pressure analysis of 
the products of reduction, instead of the more 
orthodox methods. By “low-pressure ”’ he 
meant pressures of the order of 10-* mm. 
mercury. The apparatus could be integral 
with the vacuum extraction system, so that 
one was saved the necessity for compressing 
the sample of gas to transfer it for micro- 
chemical analysis. It was possible to handle 
very small quantities of gas, say, 0-001 cc. 
§.T.P., so that the whole scale of operations 
could be cut down if desired. The analysis 
was based mainly on physical methods and 
was rapid, and to a certain extent reversible. 
The procedure was equally applicable to the 
determination of very small carbon contents 
of metals, with reproducibility in the fourth 
place of decimals. 

The main difficulty in extending the 
vacuum fusion method to the non-ferrous 
metals was undoubtedly that of evaporation 
of the more volatile elements at the high 
temperatures which were sometimes necessary 
for complete reduction. For example, one 
would expect beryllium-copper to be trouble- 
some in that respect. It was important to 
avoid electrical discharge occurring in the 
evolved gases, and for that reason a high 
speed of pumping and a low-voltage high- 
frequency heating field were essential. 

The author’s remarks on the effect of addi- 
tions of tungsten on volatilisation from the 
steel bath fell rather unexpectedly on the 
ears of anyone connected with the electric 
lamp industry. It was also not clear why 
additions of nickel, which had a vapour 
pressure rather lower than that of iron, 
should give rise to any film formation. 
Probably the vapour pressure of iron in the 
normal bath was very much decreased by 
association with carbon, and the effect of 
additions of those two elements was possibly 
to increase the proportion of non-associated 
iron in the liquid. It might be advantageous 
on occasions to depart from the traditional 
graphite crucible. For example, aluminium 
reacted disruptively at temperatures above 





1200 deg. Cent., and he had experienced 
similar trouble when determining the oxide 
content of a silicon metal. The ditficulty was 
overcome by using a carburised tantalum 
crucible in which was placed a little loose 
graphite. 

Mr. D. C. Lees agreed with Mr. Sloman that 
it was not always possible by microscopical 
methods or by density measurements to 
determine whether porosity in a sample of 
cast alloy was due to gas or to shrinkage. 
Whilst a high gas content in a sample of cast 
alloy naturally strengthened any suspicion 
that the observed porosity was due to gas 
rather than to shrinkage, it should be 
borne in mind that porosity would be 
found in castings made even from degassed 
melts if the feeding were inadequate or 
restricted. It appeared likely that, if an 
amount of gas were present which was insuffi- 
cient to fill the shrinkage voids in a particular 
casting, the observed porosity would remain 
substantially unaltered. Thus, in the absence 
of further information, the author’s con- 
clusion that the observed unsoundness in his 
two samples of aluminium alloy, melted under 
different conditions, was due to gas in the 
first case and shrinkage in the second could 
not be regarded as sound. If the form of the 
castings and the methods of running were 
such that the portions examined might be 
expected to be well fed, it might be taken 
that in the first case the observed voids were 
at any rate partly due to the release during 
freezing of dissolved gases. If, however, the 
flow of feeding liquid to the portions examined 
were restricted, for instance, by adverse 
temperature gradients, unsoundness was to be 
expected, and the use of a gas-free melt would 
not necessarily result in greater soundness in 
that section of the casting. 

Much light might be thrown on such 
problems by allowing a small sample of the 
molten alloy to freeze under reduced pressure, 
for example, 30 mm. to 40 mm. of mercury, 
as described in Mr. Baker’s paper on “‘ Micro- 
porosity in Magnesium Alloys.” The pre- 
sence of dissolved gases in the melt was 
readily revealed, since bubbles might be 
seen rising to the surface of the sample, and 
the frozen sample would contain gross 
cavities easily visible by the naked eye in a 
sawn section. That method was in frequent 
use by the B.N.F.M.R.A.; if high voids were 
revealed in castings made from a melt judged 
gas-free by the reduced pressure test, it was 
usually safe to conclude that the porosity was 
due to uncompensated shrinkage. Some 
alloys, however, absorbed gas during freezing 
by reaction with the moisture in sand moulds ; 
such absorption had been found in phosphor- 
bronze and more recently in aluminium alloys 
containing magnesium. Further, it was 
possible that reaction between impurities 
present in the alloy gave rise to gas, causing 
porosity, as was the case with carbon and 
oxygen in nickel silver if the melt were not 
deoxidised before pouring. 

Dr. A. G. Quarrell said it seemed likely 
that the Vacuum fusion method would remain 
the standard method against which all 
others were checked. But the apparatus was 
complicated and expensive, and he wondered 
whether a simpler apparatus could be deve- 
loped which would serve many of the pur- 
poses for which Mr. Sloman had used the 
vacuum fusion apparatus. In connection 
with the determination of hydrogen in steel 
it had been found that the small specimens 
generally employed for vacuum fusion work 





were not really suitable. There was the 
danger that the hydrogen in solid solution 
came off very rapidly, even at room tempera. 
ture, and that unless the specimen wag 
examined very soon after preparation the 
hydrogen determination might be low. To 
what extent would that effect be present in 
non-ferrous alloys ? The hydrogen in solution 
might be a very important part of the 
hydrogen content, and if results were too 
low due to the use of too small a specimen, 
erroneous conclusions might be drawn. 

Dr. C. H. Desch, F.R.S., referring to the 
technique used by Mr. Sloman, said that 
methods of hot extraction were used in many 
laboratories, but the development of that 
process by Mr. Sloman was so outstanding 
that special reference should be made to it, 
As a rule, in such methods, quite a consider. 
able blank was allowed. Mr. Sloman had 
devised his method in such a way, using the 
graded graphite powder for packing around 
the crucible, that he was able to take the 
temperature up far above 2000 deg. and then 
cut off all gases and drop down to a lower 
working temperature, so that the blank 
became entirely negligible. That was a 
great achievement. The apparatus did not 
require great skill to arrange. When one 
applied the method to non-ferrous metals the 
main difficulty was that of solubility. The 
suggestion that tin should be used as the 
diluting metal instead of iron was a very 
good one. In spite of the very low melting 
point of tin, its vapour pressure at high 
temperatures was negligible. 

Mr. Rooney said that Mr. Sloman had 
experimented with the use of tin, but it must 
be used presumably only in cases where the 
sample would alloy with tin, and one had still 
to heat the alloy to a temperature at which it 
was really fluid. It was possible that other 
methods might be found to determine the 
oxygen in beryllium-copper. 

OXYGEN IN SILVER 


The third paper taken at the morning 
session was entitled ‘Some Effects of 
Oxygen in Silver and Silver Alloys,” and was 
contributed by Dr. J. C. Chaston. 


When oxygen-free silver containing 0-01-(-U2 
per cent. of metallic impurities is annealed in air, 
a zone of fine grains is formed directly beneath the 
surface, while in the interior of the metal recrystal- 
lisation and grain growth proceed normally, No 
such zone is formed when this metal is annealed 
in vacuum or in hydrogen. When oxygen-bearing 
silver containing these traces of impurities is heated 
in hydrogen, however, the metal is embrittled by a 
reaction similar to that ed by hydrogen 
annealing tough pitch copper. The mechanism of 
these reactions has been followed by heating strips 
of silver exposed on the one side to oxygen and on 
the other to hydrogen. Neither grain growth 
restraint nor hydrogen embrittlement is observed 
in very pure silver, and it is suggested that the 
effects in the less-pure metal may be due to dis- 
tributed particles of metallic oxides formed by 
internal oxidation. Alloys of silver with small 
amounts of aluminium or zinc are hardened for a 
small distance below the surface when annealed in 
air, apparently as a result of a similar mechanism. 
A “ reversed precipitation ” effect can also be pro- 
duced if silver containing oxygen in solution is heated 
in the vapour of zinc, which presumably difiuses 
into the silver and combines with the oxygen ip 
solution to form dispersed particles of zine oxide 
which cause hardening. 


DISCUSSION 


Dr. E. C. Rhodes said the value of Dr. 
Chaston’s contribution to our knowledge of 
the metallurgy of silver lay, not so much in 
original findings, but rather in the detailed 
experimental confirmation and verification 
of widely dispersed data and their collation 
into a balanced and satisfying whole. During 
recent years, silver and its alloys had found 
increasing uses in the chemical, engineering, 
and metallurgical industries, and there 
seemed no reason to doubt that those appli- 
cations would continue, irrespective of the 
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claims on the metal for currency and the 
arts. The paper, focusing attention on the 
annealing characteristics—and hazards—of 
the metal, was therefore timely, and apprecia- 
tion of its contents should avoid repetition 
of the difficulties encountered by some users 
of the metal during the war period. In one 
such case @ user was perplexed to find that 
fine silver wire became embrittled when 
heated in a furnace having a reducing 
atmosphere, especially as that appeared con- 
trary to the predictions of the experts on 
asous diffusion. 

Hitherto the purchaser of silver had usually 
been concerned primarily with the purity of 
the metal, and the term “ fine silver” was 
recognised as referring to metal assaying 
99-90 per cent. silver, or better. The 
sensitivity of such high-quality silver, con- 
taining oxygen, to hydrogen embrittlement at 
elevated temperatures suggested that the 
time had come for the general acceptance of 
the phrase “ oxygen-free fine silver” to 
describe deoxidised metal, thus paralleling 
the established ‘ oxygen-free high-conduc- 
tivity copper.” 

The author had recognised the important 
effect that minute amounts of impurities 
could have on the behaviour of silver when it 
was heated in oxygen and/or hydrogen. 
Whilst the experimental evidence gave sub- 
stantial support to the explanations advanced 
regarding the réle of impurities, it would be a 
little dangerous to press too hard the analogy 
between the behaviour of oxygen-containing 
slightly impure silver and tough-pitch copper. 
Normally, silver oxide seemed to play no part 
in the hydrogen embrittlement of the parent 
metal, but cuprous oxide present in copper 
was certainly responsible for the porosity 
developed when it was heated in hydrogen. 

Dr. C. E. Ransley, on reconsidering the 
question of the embrittlement of metals by 
hydrogen, felt convinced that the severe 
effects were not produced by the build-up of 
high pressures of water vapour in isolated 
pockets in the metal, eventually causing its 
disruption. It seemed more feasible that the 
primary weakening was the result of surface 
disintegration or disturbance at the grain 
boundaries, caused by catalytic reactions 
between co-diffusing gases. One tactor 
which should be borne in mind in assessing 
embrittlement under various conditions was 
that, when a metal contained a gas in solution 
the rate of arrival of atoms at the surface 
from the interior might be very high during 
the initial stages of degassing. If, in addition, 
the gas were more strongly adsorbed on the 
metal surface than an external gas, the 
chances of the external gas penetrating into 
the metal were quite small, and the reaction 
was confined to the surface, at least in the 
early stages. As the solute gas receded from 
the surface the time came when that position 
could no longer be maintained ; the external 
gas penetrated into the metal and internal 
reaction occurred. If the degassed layer at 
the surface were free from weakness, blistering 
might result, in addition to fissuring. 
Obviously, if the specimen were thin enough, 
it was possible for all the reaction to take 
place at the surface, without any embrittle- 
ment of the metal. 

After a brief reply from Dr. Chaston the 
meeting adjourned until the afternoon. 


At the afternoon session on Wednesday, 
September 12th, the first papers to be taken 
were :—‘‘ Mieroporosity in Magnesium Alloy 
Castings,” by Mr. W. A. Baker; “The 
Properties of Some Magnesium-Aluminium- 
Zinc Casting Alloys and the Incidence of 
Microporosity,” by Mr. F. A. Fox. They 





were discussed together and the official 
synopses run as follows :— 


MIcROPOROSITY 

The principal problem in casting magnesium 
alloys is the occurrence of microporosity, which 
causes leakage under pressure, mechanical weak- 
ness, &c. Tne causes of this porosity in sand cast- 
ings have been studied, and a theory is advanced 
to account for its formation and its characteristic 
features. The porosity is due essentially to freezing 
shrinkage, but it is shown that dissolved hydrogen 
may aggravate the trouble; the sources of con- 
tamination and methods’ for the removal of dis- 
solved gas are discussed. The defect is overcome 
in practice by careful attention to casting technique, 
and evidence is presented to illustrate the import- 
ance of some of the factors involved. In particular, 
it is shown that the passage of the metal through the 
mould in pouring is one of the most important 
factors influencing the heat distribution in the 
casting during solidification, which heat distribu- 
tion must be controlled to eliminate the defect. 
Magnesium alloys tend to freeze relatively fast, 
owing to their low heat content, and consequently 
favourable temperature gradients are not easily 
maintained in many castings. Control of the rate 
of cooling, by control of the pouring temperature 
and mould temperature, is advocated to overcome 
this difficulty. 

MaGNESIUM-ALUMINIUM-ZINC ALLOYS 

An examination has been made of the static 
mechanical properties of magnesium-aluminium- 
zine alloys containing up to 10 per cent. of alumi- 
nium and 6 per cent. of zinc. A similar range of 
alloys has also been examined for “ inherent ” 
tendencies to microporosity, as demonstrated by 
radiography of an arbitrary flat plate test casting. 
The tensile test results show that optimum ranges 
of composition exist, which differ with the state 
of the material examined, i.e., whether cast, solu- 
tion-treated, or fully heat-treated. 

It has also been found that the influence of 
residual B-phase is harmful to the mechanical pro- 
perties of imperfectly solution-treated alloys, but 
that the presence of precipitate in the fully heat- 
treated alloys tends to offset this adverse effect. 

Assessments of microporosity show that the 
higher-zine alloys are less satisfactory than those 
of lower zine contents. The mechanical properties 
of all alloys suffer more or less severely from the 
presence of microporosity, although in some cases 
not to such a degree as the tendency to micro- 
porosity would suggest. 


Discussion 


Dr. H. Sutton welcomed the papers as the 
best that had yet been written on micro- 
porosity in magnesium. Speaking as a user 
not particularly interested in the product of 
any one process, but very anxious that 
magnesium castings should be very good 
indeed, he said that examination of the cast- 
ings produced in this country during the war 
had revealed that as regards microporosity 
the standard achieved had been high, and 
the general quality of magnesium castings 
bore favourable comparison with the pro- 
ducts of any other country. 

Both papers referred to the superheating 
of castings. Dr. Sutton asked the authors 
how advances in methods of grain refinement 
in those alloys by other methods than super- 
heating would be likely to affect the further 
progress of the production of magnesium 
castings in this country. 

Expressing admiration of Mr. Baker’s 
dumb-bell test pieces, and commenting on 
his reference to the DTD bars as not being 
fully fed under all conditions, he said the DTD 
bar was introduced in order to achieve, as 
was thought, the degree of feeding which 
would result from good practice on the 
foundry floor. If the industry advanced 
further, and that type of test bar was not 
well enough fed in general to represent the 
more advanced technique, it could, of course, 
be further improved ; but the object at the 
time was to reproduce, not in an absolute 
sense, but in a practical form, approximately 
the conditions of feeding in good foundry 
practice. 

He asked whether Mr. Baker had observed 
any grain refinement to have occurred when 
he had treated melts with carbon monoxide 
and carbon dioxide. 


One felt that Mr. Fox was fully justified 
in using machined thin plates for the study of 
microporosity. On an unmachined sand 
casting there was a definite limit to the 
amount of detail that one could get by X-ray 
methods ; the amount of information which 
could be obtained by the study of thin plate, 
machined on both faces, by radiography was 
infinitely greater. 

Mr. E. A. G. Liddiard said there had been 
a tendency to suggest that a hard-and-fast 
line could be drawn between porosity caused 
by shrinkage and porosity due to gas. Mr. 
Fox had said that his melting and casting 
technique was such as to ensure the absence 
of certain amounts of microporosity which 
might arise from the presence of gas. It 
seemed to have been assumed that if the 
amount of gas present in the liquid exceeded 
the solubility in equilibrium with an atmo- 
sphere of that gas at a pressure of 1 atmo- 
sphere, then the porosity could be said to 
be due to gas, but that when gas was present 
in smaller amounts it exerted no significant 
effect on shrinkage porosity. He (the 
speaker) discussed what happened when an 
unfed casting solidified, and said the pheno- 
menon of cavity formation or bubble forma- 
tion could be related to the formation of 
bubbles in liquids. The latter problem was 
the subject of a paper by Mr. R. B. Dean 
published in The Journal of Applied Physics, 
May, 1944, to. which Mr. Liddiard referred 
at some length. As a result, he suggested 
that it was wrong to describe porosity or 
cavity formation as being due solely either to 
shrinkage or to gas. ‘The possibility that 
turbulence played an enormous part in 
initiating cavity formation might have some 
bearing on practical problems. 

In the X-1ay pictures which Mr. Fox had 
shown there was some support for the view 
that turbulence might play an important part 
in the initiation of microporosity. There was 
some evidence that the distribution of micro- 
porosity tended to follow possible lines of 
flow. Similarly, the characteristic layer dis- 
tribution of porosity shown in Mr. Baker’s 
paper might be explained on the assumption 
of a negative pressure in the liquid which 
would be at a maximum in the direction in 
which the liquid was feeding. 

If the suggestions he had made were 
correct, it followed that a reduced pressure 
test of the type described by Mr. Baker was 
not a sufficient guarantee that dissolved gas 
would play no significant part in determining 
the soundness of an unfed casting. 

Mr. A. J. Murphy said that the object of 
Mr. Fox’s paper, presumably, was mainly 
to deduce the most favourable composition 
of the magnesium alloys or to confirm the 
selection of a composition, from the point. of 
view of microporosity and strength, and 
general experience confirmed his findings, or 
his findings confirmed general experience. 

At the same time, Mr. Fox’s general 
observation No. (1) was not a strictly correct 
statement of his own results. He had spoken 
of optimum ranges of composition being 
established so far as static mechanical pro- 
perties were concerned, and had stated that 
they agreed very closely with those which: 
had become established as valuable foundry 
alloys,- such as Elektion A8 and AZ9l. 
In fact, however, said Mr. Murphy, the best 
mechanical properties in the un-heat-treated 
materials were not found in those composi- 
tions, as Mr. Fox’s results showed. They 
were round about 5 per cent. aluminium, 
with a negligible amount of zinc. It happened 
that that was the alloy of which by far the 
greatest quantity had been cast in recent 
years, for it was the incendiary bomb alloy. 

Coming to the question as to why that 





alloy was not used for complex castings, he 
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said it was not because it suffered from micro- 
porosity or because it suffered from lack of 
strength, but because it had a strong tend- 
ency to hot cracking. That illustrated the 
point that the best composition for an alloy 
must take into account a number of other 
factors besides those important ones of the 
ordinary tensile strength and the tendency 
to microporosity. The tendency to cracking 
time and again disqualified an alloy which on 
grounds of freedom from microporosity 
would be very desirable. 

Mr. C. B. Partridge suggested that Mr. 
Fox, in his investigations, had stopped half 
way, and that he should have dealt with his 
test plates in the solution heat-treated con- 
dition as well as the as-cast, inasmuch as, 
with alloys of the A8 type, when solution 
heat-treated, the slightest amount of porosity 
would result in a drop from 16 to 10 tons per 
square inch, and that was far beyond the 
worst figure that one could find with the 
as-cast value. 

Mr. Pearson, referring to Mr. Fox’s paper, 
said the iso-microporosity ternary diagram 
showed, as had been a matter of experience, 
that microporosity increased with zinc con- 
tent, and it was satisfying that commercial 
experience was so nicely confirmed, or vice 
verséd. He asked whether the reason for 
A 29 (the 3 per cent. zine alloy), having been 
rejected in this country was due entirely to 
its bad tendency to microporosity or whether 
there were other reasons. It had been said 
that the higher zinc content of the alloy 
improved the resistance to corrosion, and 
also improved the fluidity, and therefore the 
castability. 

He asked if it were justifiable to conclude, 
from an iso-microporosity diagram for sand- 
cast magnesium-aluminium-zine alloys in the 
paper that there was a correlation between 
the freezing range and the tendency to micro- 
porosity. Inasmuch as the other factors— 
the form of test bar, the pouring temperature, 
and the mould sand—were kept constant, 
he assumed that that was one of the factors 
likely to be most potent. 

Mr. F. A. Fox, commenting on Mr. Baker’s 
paper, said his work showed quite plainly 
that the shrinkage porosity usually present 
in magnesium alloys was small when con- 
sidered on an overall basis. The real diffi- 
culty was occasioned by the local concentra- 
tions of porosity, which had such a harmful 
effect on the mechanical properties. Mr. 
Baker’s picture of the way in which the local 
layer formation of microporosity was attained 
was ingenious, but did not appear to be 
entirely satisfying, since the layers were 
often so very close together; in fact, the 
“pitch ” of the layer formation seemed to 
be less than the length of the dendrites, and 
that seemed to be rather difficult to reconcile 
with some of the data in the paper. 

The founder’s art in that respect really 
reduced itself to a matter of the control of 
the distribution of such microporosity as was 
present in the crude casting he made, and it 
was naturally his endeavour to concentrate 
all the porosity into the heads and runners. 
The .complexity of present-day castings, 
however, particularly for the aircraft industry 
was such that the complete elimination of 
microporosity from all parts of an intricate 
casting was difficult; and, in general, that 
could be achieved only by founders of skill 
and experience. In many cases the com- 
plete absence of microporosity was legs 
important than to ensure its absence from 
critical, highly stressed parts of a casting. 
The practical recommendations in the paper 
were largely coincident with those which 
had been evolved by the experience of the 
casters, and the general identity of conclu- 
sion was an interesting example of the 





convergence of practical and _ scientific 
approaches. 

It was quite possible to produce fairly 
severe microporosity effects by turbulence 
in pouring. That probably applied with 
greater force to die cast than to sand cast 
pieces, and it was not easy to separate the 
effects of turbulence as such from the thermal 
effects of too rapid pouring, which was 
usually associated with turbulence. 

Mr. W. A. Baker said that in his own obser- 
vations he had not seen any very marked 
differences in the tendencies of different 
alloys to microporosity, nor any very marked 
difference in the effect of the porosity on 
strength. He admitted freely, however, that 
he had not made a sufficient number of tests 
on any individual compositions to enable 
definite conclusions to be drawn, and had 
gained only a general impression. Mr. Fox, 
however, had examined a very large number 
of test castings made from quite a large 
number of alloys. 

In comparing the contours for sound 
materials with those for more or less unsound 
materials, however, Mr. Fox had found that 
those contours were shifted towards the 
magnesium-aluminium binary phase, which 
indicated that zinc was the detrimental con- 
stituent in the alloys. He himself had tried 
a rather closer analysis to see whether zinc 
did affect the degree of which the alloys were 
adversely affected by porosity, by adopting 
the procedure whereby the mechanical 
strength of the weakest parts of the com- 
plete castings was expressed as a percentage 
of the mechanical strength ot the sound bar 
of the same material. He indicated some 
of the results, which showed there was no 
very marked trend towards low percentage 
values as one moved towards the binary 
zinc phase. The only notable trend seemed 
to be that high percentage strengths were 
obtained in the high aluminium and also 
in the high zine range, particularly in the 
high aluminium range. It seemed therefore 
that with that interpretation the conclusion 
that alloys of high zinc content were more 
adversely affected by microporosity was 
scarcely justified. 

His remarks did not necessarily affect the 
general conclusion that high zine alloys were 
not desirable in practice, for there were many 
other factors to be considered, such as 
response to heat treatment. However, if an 
alloy contained a rather high zinc content, 
the microporosity was more easily seen, and 
if it were a fact that the presence of zinc did 
not increase the sensitivity ot the alloy to 
porosity, one might regard that as an advan- 
tage, in that it facilitated detection of the 
defect. 


(To be continued) 








The Scientific Civil Service* 


THE Government have decided that the 
Scientific Civil Service is to be reorganised. 
They «re deeply conscious of the contribution 
made by science towards the winning of the 
war, a contribution which may have altered the 
whole course of the war and has certainly 
shortened its duration. They are equally con- 
scious of the contribution which science can 
make during peace to the efficiency of pro- 
duction, to higher standards of living, to 
improved health. and to the means of defence. 
They are resolved that the conditions of service 
for scientists working for the Government shall 
be such as to attract into the Civil Service 
scientifically qualified men and women of high 
calibre, and to enable them after entry to make 
the best use of their abilities, in order that 
scientists in the Government Service may play 








* Abstracts from a White Paper with the same title. 





their full part in the development of the nation’s 
resources and the promotion of the nation’s 
well-being. 


Bartow COMMITTEE 


As a preliminary to the consideration given 
by the Coalition Government to the reorganisa- 
tion of the Scientific Civil Service, the Treasury 
set up a small Committee to undertake, without 
any formal or public inquiry, a survey of the 
remuneration and conditions of service of 
scientists in Government Departments. The 
Chairman of the Committee was Sir Alan 
Barlow, Second Secretary to the Treasury, and 
the other members were Sir Edward Appleton, 
Secretary of the Department of: Scientific and 
Industrial Research; Mr. W. F. Lutyens, of 
Imperial Chemical Industries, Ltd.; and Pro. 
fessor E. K. Rideal, of the Department of 
Colloid Science, Cambridge University. Most 
of its recommendations are accepted and are 
incorporated in the Government’s proposals as 
set out in this paper, but the Government have 
thought it necessary to carry their proposals for 
the reorganisation of the Scientific Service a 
good deal further than the Committee were 
able to do. 


ConpDITIONS OF SERVICE} 


The Committee recommended that a Panel 
should be set up to maintain a uniform standard 
for promotions and special advancements in the 
Scientific Service and to improve adminis- 
trative liaison between Departments. The 
Government welcome the proposal generally 
(though the arrangements for advancing staff 
will be somewhat different from those proposed 
by the Committee) and a Panel will be set up 
very shortly. The Secretary of the Department 
of Scientific and Industrial Research has 
agreed to act as Chairman of the Panel and 
representatives of the main scientific organisa- 
tions in other Departments will be inv.ted to 
become members. In addition, Departments 
will be asked to nominate representatives of 
their administrative staffs to be members of the 
Panel, and an officer of the Treasury will act as 
secretary. The Government propose that the 
functions of the Panel should be rather wider 
than those suggested by the Committee. They 
will include responsibility for keeping under 
review the well-being and efficiency of the 
Government Scientific Service and for making 
proposals for any changes in the organisation 
or conditions of service which would promote 
the well-being or increase the efficiency of the 
Service. 

The Committee made a number of recom- 
mendations designed to eliminate the “ isola- 
tionist ’’ tendency to which scientific work in 
Government Departments is apt to be a victim. 
The Government particularly approve these 
recommendations, and they propose that the 
new Inter-departmental Scientific Panel should 
be asked as one of its first tasks to consider how 
they can be implemented. In particular, the 
Government view sympathetically the recom- 
mendation that secrecy restrictions should be 
as much as possible relaxed, and _ scientific 
workers in Government service encouraged both 
to publish work of their own and to discuss 
their work with persons outside the Service 
engaged on similar problems. 


STaTUS AND REMUNERATION 


The salaries of the most highly qualified 
members of the Scientific Service are to be 
brought into relationship with those of the 
Administrative Class ; at the recruitment stage 
they are to be aligned to them. A scale struc- 
ture identical with that of the Administrative 
Class would not meet the requirements of the 
scientific organisations; but highly qualified 
scientific graduates will be recruited, as Scientific 
Officers, to the same salary scale as Assistant 
Principals (subject to a lower maximum to 
allow for an additional grade); and Principal 
Scientific Officers will receive the same salary 
as Principals. The Committee recommended 
that the outstanding scientist should have a 
reasonable expectation of reaching the Principal 
Scientific Officer grade in the early thirties, and 
the Government agree that staff complements 
should be so arranged as to ensure this. Every 
Scientific Officer of proved ability should reach 
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this grade in a reasonable period. The scales 
now proposed, combined with improved com- 
plementing, will, in the opinion of the Govern- 
ment, provide for the rapid advancement in 
early years which the Committee recommended 
more satisfactorily than extension of the 
system of special jumps within the scale. 

“ Special provision will be made for recruiting 
above the normal minimum salary university 
graduates with research qualifications. In 
exceptional cases, scientists will be recruited 
direct to grades above the basic where they 
possess special qualifications or experience 
which a Department requires. 

The Committee also recommended that ulti- 
mate prospects should be improved and this 
recommendation also the Government accept. 
Improvements will be made in the scales or 
rates attaching to existing higher scientific 
posts; and, in addition, as recommended by 
the Committee, the number of posts above the 
Principal Scientific Officer level will be increased 
in order to provide for the promotion of indi- 
vidual research scientists of exceptional quality 
without necessarily expecting them, as was 
usual before the war, to carry administrative 
responsibilities. As it is not practicable to 
provide for all the individual research scientists 
of exceptional quality who may emerge, within 
a system of fixed complements of higher posts, 
Departments will be asked to make proposals 
for the-creation of such posts ad hoc ; and these 
will be considered first by the Scientific Panel, 
recommendations being made by the Panel to 
the Treasury. The salary to be attached to 
these posts will be that shown in the appendix as 
applicable to Senior Principal Scientific Officers 
(£1200 to £1400) or in the case of a scientist of 
quite exceptional quality that shown as applic- 
able to Deputy Chief Scientific Officers (£1600 
to £1800). 

At the present time the highest scientific 
posts in the Civil Service, excepting the post of 
Secretary to the Department of Scientific and 
Industrial Research, carry a salary of £2000 per 
annum. This was agreed during the war for 
the heads of some of the research institutions. 
In future there will be at the highest levels 
salaries of £2250 and £2500, and in the whole 
Civil Service two or three posts will be graded 
at £3000. The grading of the highest posts has 
still to be worked out in detail between the 
Treasury and Departments. 

It must be emphasised that these scales repre- 
sent a new structure. Although in some cases 
titles identical with existing titles are used, 
the new grade does not represent the old. Thus 
at present ‘‘ Scientific Officers ’’ have a scale of 
£400-£680, and ‘‘Senior Scientific Officers”’ have 
a scale of £680—£800. Under the new proposals 
the scales attaching to these titles are respec- 
tively £275-£500, and £550-£750. ‘“‘ Scientific 
Officer,’’ however, will in future be the basic 
grade, absorbing the old Junior Scientific Officer 
grade (£275-£347) as well as Scientific Officers 
of a few years’ service ; whilst the new Senior 
Scientific Officer grade will embrace mainly the 
equivalent of senior members of the present 
Scientific Officer grade. The Principal Scientific 
Officer grade remains broadly as at present, but 
the number of Principal Scientific Officers in 
relation to the whole Scientific Officer class must 
be substantially increased in order to allow the 
career envisaged. 


CENTRALISED RECRUITMENT 


In order to ensure the maintenance of high 
standards throughout the Service, and for the 
benefit of candidates who wish to know what 
careers are open to them, it is desirable that 
central recruitment should be introduced. It 
is therefore proposed that in future the whole 
of the Scientific Service shall be recruited 
centrally through the Civil Service Commission. 
With this in mind, the Commissioners have 
invited Dr. C. P. Snow, C.B.E., Fellow of 
Christ’s College, Cambridge, and until recently 
Technical Director for allocation of scientific 
personnel in the Ministry of Labour and National 
Service, to join them on a part-time basis, and 
his name will in due course be submitted to His 
Majesty for appointment as an additional 
Commissioner, with special responsibility during 
the reconstruction period for the recruitment of 
Scientific and Experimental Officers. 





“Swiss Roll’? and “‘Lily”’ 


——— i 


NFORMATION regarding two new naval war- 
time developments was released last week. 
Both devices are based upon the inventions of 
Mr. R. M. Ham.lton, of Victoria Street, S.W., for 
whom the necessary mathematical calculations 
were performed by Mr. J. S. Herbert, a house- 
master at Eton College. The ‘““Swiss Roll ”’ is 
a floating pier that can be rolled up and carried 








and since they can be rapidly pinned together 
a floating ‘“‘island”’ of any desired shape can 
be built up from them. A “Lily” air strip 
2500ft. long could be transported in three 
average merchant ships. The flexibility of the 
strip when laid is controlled, it is stated, by 
underwater dampers. The experimental air 
strip illustrated was laid by the Admiralty at 





THe “Swiss ROLL’ FLOATING PIER 


on board ship until required for use. Though 
nearly twenty times as light as a “ Bailey” 
bridge of equal length, it is capable of support- 
ing a 9-ton lorry, as shown by an accompanying 
illustration, even in rough water. The “ Roll” 
is built up of canvas and wood and a tension 
between 18 and 30 tons is applied to it. The 
support given to the vehicle traversing it is 





Lamlash. It is 520ft. long by 60ft. across and 
on the resulting surface an aircraft laden to 
9000 Ib. has been landed and has taken off 
again. The rapidity of construction is shown 
by the fact that such a strip can be assembled 
by forty men in one hour. The load that can 
be carried by such a strip is limited by the 
dimensions of the individual cans. Their size 











THE “LILY’’ FLOATING LANDING STRIP 


derived mainly from the water beneath it. 
Some 2700ft. of ‘‘ Swiss Roll’ were in con- 
tinual use at the Mulberry harbour at Arro- 
manches during the invasion of the Continent 
and stood up to severe weather conditions. 


The other device, the “‘ Lily” landing strip, |. 


illustrated in the second engraving, consists of 
large numbers of hexagonal buoyancy cans, 
6ft. across by 30in. deep, so flexibly linked 
together that they “give” in a controlled 
manner to the motion of the sea. The cans 
are sufficiently small to be easily transportable, 





could, however, it is stated, be increased were 
it desired to support greater loads than those 
experimented with at Lamlash. 








MoveMENts oF Mercuant Suxrppine. — The 
Admiralty and the Ministry of War Transport have 
announced that all restrictions on publication of 
movements of merchant shipping have been with- 
drawn, and messages regarding movements of 
merchant shipping in all areas may now be sent in 
plain language. 
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Three New British Aircraft 


URING the past few days particulars have 

been released of three new British military 
aircraft, the “ Hornet” single-seater fighter, 
the ‘‘ Vampire” jet-propelled monoplane, and 
the ‘‘ Firebrand ’”’ naval torpedo carrier. Of 
the “Hornet” and ‘ Vampire” only brief 
details can at present be published. 


Tue “ Hornet” FIGHTER 


The “ Hornet ’’ I is a mid-wing monoplane, 
with single fin and rudder, an all-wood fuselage, 
and wings of wood and metal. This aircraft 
has been designed by the De Havilland Aircraft 
Company. It is powered by two Rolls-Royce 
“Merlin ” engines of 2070 H.P. each. The port 
engine is a “‘ Merlin 130 ” (right-hand rotation), 
while on the starboard there is a “‘ Merlin 131 ” 
(left-hand rotation). The propellers, made by 
De Havillands, are contra-rotating, The speed 
is over 470 m.p.h., the range over 2500 miles 
with long-rarige tanks, and the ceiling about 
35,000ft. The armament consists of four 20 mm. 
cannon in the nose. The aircraft carries a crew 
of one. It has a span of 45ft., a length of 
34ft. 6in., a wing area of 361 square feet, and a 
weight of about 15,000 lb. 


THe “ VAMPIRE ” JET-PROPELLED 
MOoNOPLANE 


The “‘ Vampire ” is a jet-propelled mid-wing 
monoplane, with centre nacelle. It has twin 
booms from the wings carrying the tailplane, 
with twin fins and rudders. Like the ‘‘ Hornet,” 
it is designed by the De Havilland Aircraft 
Company, Ltd. It attains a speed of over 500 
m.p.h. The airframe is manufactured by the 
English Electric Company, Ltd. This aircraft 
is powered by one De Havilland “ Goblin” 
engine, designed and manufactured by the 
De Havilland Engine Company, and carries 
a crew of one. The aircraft is of all-metal con- 
struction, except for the cockpit, which is of 
wood. It has a span of 40ft., a length of 
30ft. 6in., a height of 9ft. 9in., and a wing area 
of 258 square feet. 


Tue ‘“‘ FrREBRAND’”’ NavaL TorRPEDO 
CARRIER 


The Blackburn “ Firebrand” Mk. IV, now 
in service with the Navy, is a single-seat strike 
aircraft, capable of carrying all forms of offen- 
sive armament, including a torpedo. It is a 
development of the Mark I “‘ Firebrand,” which 
was originally designed round the then new 
Napier ‘‘Sabre”’ engine as a fighter for 
the Navy. Asa fighter it mounted four 20 mm. 
cannon, and these have been retained in the 
Mark IV version. The “Sabre” engine was, 
however, required for the ‘‘ Typhoon,” an 
aircraft which was more fully developed at 
the time than the “ Firebrand,” and, coupled 
with the fact that the advent of the ‘ Seafire ”’ 
supplied the Navy with a high-performance 
fighter, the development of the “ Firebrand ” 
was considerably delayed. It was therefore 
decided to convert the “Firebrand” to a 
powerful strike aircraft with the Bristol 
“ Centaurus ’’ engine. The “ Firebrand,” Mk. IT 
was an intermediate version with the “‘ Sabre ” 
III engine, but arranged as a torpedo aircraft. 
In the ‘‘ Firebrand ” Mk ITI, the “‘ Centaurus ” 
engine was fitted and amongst other changes 
the torpedo-carrying gear was of the movable 
type. This permitted the angle of the torpedo 
to be varied in flight. The chief outward 
difference between the Mk. III and the Mk. IV 
version is in the larger fin and rudder incor- 
porated in the Mk. IV version. 

There has always been considerable contro- 
versy on the question as to whether a strike 
aircraft for the Fleet should be a two-seater or 
a single-seater. The Blackburn ‘“ Dart ”— 
designed primarily as a torpedo aeropl.ne—was 
a single-seater. Difficulties in connection with 
the navigation of the aircraft by the pilot 





unaided led to the development of the multi- 
seater types, of which later examples were the 
Blackburn ‘‘ Shark” and the Fairey ‘‘ Sword- 
fish.” The “ Firebrand” indicates a reversion 
to the single-seater, a trend which is primarily 
made practicable by the very considerable 
developments in navigational aids, particularly 
in Radar. 

The general lay-out of the “ Firebrand ” 
follows that of the conventional low-wing 
monoplane. A distinctive feature lies in the 
relative position of the fin and rudder and the 
tail plane. This follows the practice which has 
been adopted for some years by the Blackburn 
Company of placing the fin and rudder well 
forward of the tail, as it was found during the 
development of the “Skua” that such an 
arrangement eliminated to a very large extent 
shielding of the rudder at low speeds. The 
arrangement has the added advantage in a 
naval aircraft of providing suitable pick-up 
points for the arrester hook aft of the retract- 
able tail wheel. The power unit is a Bristol 
“Centaurus” radial, air-cooled, sleeve valve 
engine of approximately 2500 H.P., the circular 
engine fairings blending into a fuselage having 
sides somewhat more flattened towards the 
tail. Deck arrester gear with hydraulic damp- 
ing is fitted, the arrester hook being right aft 
of the fuselage, and provision is made for 
assisted take-off. The tail wheel is retractable. 

The outer planes are arranged to fold, the 
line of the hinges being so arranged as to bring 
the wings into a position parallel with the 
fuselage with the chord of the wings approxi- 
mately vertical. Take-off and landing limita- 
tions imposed by carrier operation necessitated 
the use of high lift devices, and the “‘ Fire- 
brand” is provided with large chord slotted 
flaps operated hydraulically and mounted on 
carriages running on rails completely enclosed 
within the wing section. These flaps, which 
were developed in the wind tunnel at Brough, 
are designed to supply the high lift required 
for take-off, the addition of subsidiary split 
flaps incorporated in the trailing edge of the 
main flap ensuring that the necessary drag for 
landing is obtained. This auxiliary split flap 
comes into operation automatically when the 
main flaps are lowered. The air inlets for the 
carburetter and the oil cooler are housed in the 
leading edge of the inner portion of the centre 
plane adjoining the fuselage, and these portions 
project in plan view, providing a distinctive 
recognition feature. Dive brakes are fitted 
on both upper and lower surfaces of the main 


planes slightly behind the leading edge, and} sun 


limit the speed of the aircraft in the dive to 
approximately 350 m.p.h. The brakes increase 
the drag of the aircraft some two to two and a 
half times. 

When a torpedo is carried it is mounted 
externally on a carrier below the centre plane. 
The externally carried torpedo is used in pre- 
ference to the “buried” or enclosed type 
common with American torpedo planes. This 
allows for the “* Mat. 4” tail—a device to ensure 
directional stability in the air—to be carried 
by the torpedo. A special torpedo carrier has 
been developed for this aircraft, a particular 
feature being that the tail of the torpedo is 
lowered relatively to the remainder of the air- 
craft when the undercarriage is retracted. 


This movement enables the torpedo to be? 


released at a much higher speed during a torpedo 
attack. Without this two-position torpedo 
carrier, the height of the undercarriage and the 
whole height of the aircraft would have been 
very considerably increased. 

The cockpit is enclosed completely by a trans- 
parent sliding hood. A bulletproof panel is 
fitted in the centre of the windscreen, and panels 
of armour plating are fitted for the protection 
of the pilot’s head and also in the back and 
underside of the seat. The metal decking 
round the pilot’s cockpit is of very heavy gauge 
material (10 g.), and this use of heavy structural 
plating with good deflection qualities due to the 


curvature has eliminated a certain amount of 
armour plating which would otherwise have 
been n ; 

In all aircraft the harmonisation of flying 
controls is a major problem, which can only be 
solved by intensive flight testing. In a naval 
aircraft the problem is even more difficult than 
usual, because not only have the controls to be 
reasonably harmonised at cruising and high 
speed, but they have to retain their effective- 
ness down to the stall, in spite of the fact that 
an aircraft fitted with high lift flaps is always 
much more sluggish in response to control with 
flaps down that with flaps up. The conversion 
of the ‘“ Firebrand ” from ‘‘ Sabre” engine to 
“Centaurus ” proved particularly troublesome 
in regard to directional control, and the fin and 
rudder had to be considerably modified to 
ensure safety against swing during take-off, 
and, more particularly, during a baulked landing 
on deck. 

Fuel is carried in two tanks, both of which are 
installed in the fuselage, the main tank being 
placed forward af the cockpit and the auxiliary 
tank under the cockpit floor. The tanks are of 
normal metal construction with self-sealing 
covers. The lubricating oil is carried in a single 
tank installed between the engine bulkhead 
and the main fuel tank. An oil-dilution system 
is provided to facilitate starting. Additional 
fuel tanks of various sizes, up to a maximum 
capacity of 100 gallons, may be carried for 
long-range operation under each wing, and a 
further 100-gallon tank may be carried below 
the fuselage on the torpedo beam. All these 
extra tanks can be jettisoned in flight. The 
propeller is a “ Rotol ” four-blade hydraulically 
operated, constant-speed unit, 13ft. 3in. in 
diameter. Arrangements are provided for the 
use of rocket-assisted take-off gear if required. 
Each unit, comprising three slow-burning 
rockets, is carried on racks which can be 
jettisoned. The duration of the rockets is 
approximately 4 sec. 

The armament consists of four 20 mm. 

“Hispano” guns electrically controlled from 
the cockpit. Two guns are mounted in each 
outer plane in a compartment, which is pro- 
vided with a large access panel in the under- 
surface of the wing. The gun compartments are 
heated by air ducts from a muff fitted to one 
of the engine exhaust pipes. The guns can be 
serviced with the wings both in the spread and 
the folded positions, and they can also be 
loaded similarly. Each gun is hinged to the 
front main plane spar, which permits the gun 
to be swung down to give access to the breech 
for servicing. After servicing, the gun is swung 
back into position and retained by a spring- 
loaded catch. Ammunition boxes are installed 
in the outer planes and are protected from 
ahead by armour plating. One 250-1000 lb. 
bomb carrier can be fitted externally on each 
comp .rtment access door. 
To fold the wings the latch pins are with- 
drawn from the wing girder sockets by means of 
crank handles operating on shafts which extend 
from each latch pin gear-box into the wheel 
recesses. Each handle incorporates a clutch 
adjusted to slip at load of 60-65 lb., the maxi- 
mum effort required under any conditions to 
insert or withdraw the latch pins. When not 
in use, the handles are stowed in the wheel 
recesses. Wing folding is carried out manually, 
and for use when the aircraft is stowed on a 
carrier, provision is made to fit locking struts 
between the fuselage and each outer plane when 
folded. The strut is provided at each end with 
lugs for attachment to the fuselage and outer 
plane fittings. When the aircraft is not in use 
nm board a carrier, the locking struts are not 
used, but folding stays are fitted between the 
lower latch pin fittings on the centre plane main 
girder and the corresponding fittings on the 
outer planes. 

The ‘ Firebrand ”’ has a span of 51ft. 3}in., 
and a length overall of 39ft. lin. Its normal 
take-off weight is 15,671lb. Its maximum 
speed at sea level is 320 m.p.h., and its rate of 
climb at sea level with torpedo fitted is 2200ft. 
per minute. The stalling speed with flaps down 
is 75 m.p.h. 
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THE GOVERNMENT, SCIENTISTS, 
AND ENGINEERS 


THE provisions of the White Paper on 
“The Scientific Civil Service,” abstracts 
from which we publish on another page, are 
based upon the recommendations of a Com- 
mittee—the Barlow Committee—set up by 
the National Government during the war. 
They are designed to remove certain dis- 
advantages that made the Service unattrac- 
tive to scientists of more than average ability. 
Chief amongst these disadvantages was a 
remuneration of the scientific grades sub- 
stantially below that accorded to those in 
similar positions on the administrative side. 
Moreover, “in industry,” remarked the report 
of the Committee, ‘‘ a scientist who proves bis 


ability has a chance of attaining to a post 
carrying remuneration greatly in excess of 
Government standards, though such posts 


White Paper provides for an increase in the 
salaries of the senior scientific grades, whilst, 
though those of junior grades are little altered, 
talented members of those grades will reap 
the advantage of a more rapid advancement 
to more lucrative positions. Remuneration, 
however, was only one of the factors influenc- 
ing the conclusion of the Committee that the 
Government failed in peacetime to attract 
into its service a proper proportion of the best 
scientists produced by the universities. 
“One of the dangers to which in the nature 
of things a Government Scientific Branch 
is liable,” its report states, ‘‘ is the tendency 
towards isolation from the rest of the scien- 
tific world.” Several of the measures recom- 
mended for eliminating a tendency so much 
at variance with the practice of scientific 
workers outside the service of freely exchang- 
ing knowledge are to be studied under the 
White Paper proposals. 

Though the Government appears to have 
been impressed before the war by the need 
to maintain the strength of the scientific 
service, there can be little doubt that it was 
the valuable contributions of science to the 
war effort that pressed it to take real action. 
Whereas the 1914-18 War was predomin- 
ently one of manpower at the front and 
increased production at home of guns, shells, 
5;and bullets, that just concluded was won 
more by superior scientific and engineering 
skill than by sheer weight of shells and 
numbers. Though superiority was more 
particularly marked in the East, where the 
Japanese suffered about ten times as many 
casualties as the Allies as a result of it, the 
victory over Germany could never have been 
achieved so rapidly had not the Allies shown 
superiority in the design of aircraft, tanks, 
magnetic and other mines, and many 
other devices ; in the development of every 
facet of Radar ; and in the bold construction 
of Mulberry harbours, Pluto pipe lines, and 
the like. In almost every field, it is recog- 
nised, our scientists maintained themselves 
a few steps in advance of their opposite 
numbers. The work of our engineers, who 
were bolder, and, if not more imaginative, 
certainly more practical than their hostile 
counterparts, appears, however, to be less 
fully realised. For in the public mind a clear 
distinction does not seem to be drawn 
between invention, which, when scientific 
discoveries are included, is the scientist’s 
business, and that development into a prac- 
tical device, followed by manufacture in 
quantity, which is the engineer’s. Too often 
the whole credit is given to the scientist alone, 
when, in fact, such devices are the product 
of both, the share of each varying in propor- 
tion as to whether the difficulties to be over- 
come mainly arise from a lack of precise or 
complete physical knowledge, as in the case 
of the development of Radar, the scientist’s 
device, or are of a more practical nature, as 
in the case of Pluto pipe lines, developed 
almost completely, if not wholly, by engi- 
neers. Nor is it well realised that whether 
the invention is an engineer’s or a scientist’s, 
it is for the engineer to organise means for 
producing the device in quantity, and his 
also, usually, the skill of rendering a perhaps 
originally delicate apparatus, suitable only 
for the laboratory, a robust affair that can 
safely be put in the hands of one with no 
laboratory training whatever. The scientist 





Thus the 


are relatively few in number.” 


and the engineer play complementary réles. 


We have not yet been able to obtain a clear 
statement as to how many of those affected 
by the provisions of the White Paper will be 
engineers. Engineers on the research side 
that is so closely allied to pure science are 
certainly included. But the more practical 
types of engineers of the kind responsible for 
production and certain kinds of design, and 
engineers abroad in our Colonies and Depend. 
encies, though in Government service, appear 
to be excluded from the provisions of the 
White Paper. We understand, however, 
that the Government is alive to the necessity 
of attracting into its service engineers of the 
best quality, and that their conditions of 
service, if not already under review, are 
bound to be influenced by the improved 
status accorded to the scientific grades. 


Science and Secrecy 


“ce 


As each new “release” of information 
about the part played by British engineers 
and scientists in the war occurs, it becomes 
clearer and clearer that not only were our 
inventors more prolific than German in. 
ventors, but that in many cases experimenta- 
tion had begun years ago. In fact, it may be 
said that in the technical field we were never 
taken wholly by surprise, and rarely un- 
ready with the appropriate reply. There was 
in some cases a lag before our counter- 
measures came into operation, but that was 
because, as in the case of the flying bomb and 
the magnetic mine, we could not prescribe 
the proper antidote until we knew the precise 
nature of the poison. To one weapon, it 
must be admitted, we found no scientific 
reply—the V2 rocket—but it may well 
be that some day information about the 
means of stultifying it that, to say the least, 
were being examined will be released. 

One of the most exciting stories of British 
war inventions, which has yet to be told in 
full, is that about sea-mining and counter- 
mining. It begins during the last war, when 
magnetic mines made their appearance, and 


European War, when, after withholding it 
for some time, Hitler decided to release a 
pressure-operated mine, which both he and 
we had withheld for reasons which we hope 
may be some day revealed. The story of the 
magnetic mine was very well told in a 
“release” that we published last week. 
Probably most people thought that we were 
taken by surprise by the German mine, and 
there is no doubt at all that the enemy 
believed he had found a weapon to which there 
was no reply. Fortunately for us, he made 
one grave error in the design, and once 
we had caught a sample, we knew how 
to counter the attacks. As long ago as 
1919 we had begun to make experiments 
upon the magnetic qualities of ships, and in 
1936 an Admiralty committee was set up to 
devise countermeasures to magnetic mine- 
firing devices. When, then, on November 
23rd, 1939, we got a German mine intact, we 
were more or less ready with the answer, and, 
as everyone knows, degaussing became effec- 
tive in a very few weeks, and by May, 1940, 
no less than two thousand merchant ships had 
been fitted with protective coils. Fortun- 
ately, the Germans had failed to foresee 
that the vertical magnetic field could be 
neutralised fairly easily. Had they taken 
the horizontal instead of the vertical, our 
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problem would have been vastly greater. 
But mining and countermining was only one 
of the tasks upon which our scientists and 
technicians were engaged. Almost every 
morning brings some new wonder to light. To- 
day we illustrate the fastest jet fighter in the 
world and floating landing strips for aero- 
planes on the sea, and it is only a few days 
since we were told of the radio-shell, with its 
tiny transmitter and_ receiver, which, 
dating from as far back as 1940, played an 
important part in protecting Allied ships 
from suicide bombers and brought down 
many flying bombs in the attack on Southern 
England. 

It was, we must believe, a necessity of war 
that a black-out should be drawn over 
nearly all the scientific and technical achieve- 
ments of British investigators. But it did our 
reputation no little harm by depriving us of 
the credit that is our due. We must not 





carry into years of peace this undesirable 
practice. “There is,” said Sir Henry 
Dale in The Sunday Times on Septem- 
ber 23rd, “ welcome evidence of a desire 
to reduce as rapidly as possible, and to 
the lowest practicable dimensions, the pall of 
secrecy which has hung over nearly all 
science in wartime. It is much to be wished 
that it could be obliterated completely and 
permanently. Secrecy is Enemy Number 
One of the true spirit of science.” It is not, 
we may add, only the enemy of the spirit 
of science, it is the enemy also of industry 
and commerce for by hiding, in the past, our 
light under a bushel we led our own people 
hardly less than foreigners to discredit our 
capacity. Now that we have shown our- 
selves and the world what we can achieve 
we must never again through indifference or 
false modesty fail to take advantage of wise 
and wide publicity. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


INSTITUTION OF CIVIL ENGINEERS : 
CONSTITUTION OF THE COUNCIL 

Sir,—During last summer and winter you 
were good enough to publish correspondence 
about the constitution of the Council of the 
Institution of Civil Engineers. A group of 
members now propose to take the matter a step 
further, and I hope you will again allow the 
subject to be explained in your paper. 

A request for a special general meeting has 
been signed by sixty-two corporate members 
and sent to the President of the Institution in 
accordance with By-law 93. The resolution to 
be discussed at this meeting reads as follows :— 

“This meeting is of the opinion that the 

present method of nomination and election 
of the Council of the Institution of Civil 
Engineers requires modification, and there- 
fore requests the Council to investigate the 
matter, and, after taking such steps as 
they think proper to ascertain the view of 
members, submit proposals for discussion at 
a special general meeting. These proposals 
should be designed to secure to the corporate 
members adequate facilities for the nomina- 
tion @f candidates under suitable limitations 
and to enable them to make informed use of 
their voting powers.” 

It should be noted that under the by-laws 
a resolution submitted to a special general 
meeting must be accepted or rejected as it 
stands. It cannot be amended. It has there- 
fore been necessary to draw the resolution so as 
to command a large measure of assent, and yet 
not be so vague that it lays down no course of 
action, means nothing, and leads to no result 
if it is passed. 

For the benefit of members who did not follow 
events last winter, the following résumé of the 
state of affairs may help them to grasp the 
questions at issue. 

In August, 1944, the Council produced a 
whole sheaf of proposed amendments to the 
by-laws. Most of them dealt with innocuous 
matters of routine, but resolution No. 15 pro- 
posed to make it illegal to canvass for the 
election of any Member of the Council under 
penalty of explusion from the Institution, with 
consequent loss of the title of ‘‘ Chartered Civil 
Engineer.” 

The present method of electing the Council 
is as follows :— 

Every year the existing Council selects a list 





of candidates for the new Council for the next 
year. Any corporate member may suggest 
names to the Council, but the Council has the 
sole right to include them in the list of candi- 
dates or exclude them, at its own pleasure. 
Members had the following safeguard—a flimsy 
one. On receipt of the voting list, any member 
can add a name or names to the printed list and 
vote for them. This procedure is, of course, 
perfectly useless unless he writes to a large 
number of members and asks them to support 
his nominee, 7.e., canvasses. By forbidding 
canvassing, the Council removes our only safe- 
guard and makes it impossible for anybody of 
whom they do not approve to be elected to 
their body. 

The effect of passing such a by-law would be 
to turn the Council into a closed self-renewing 
body, which no one could enter without the 
consent of the existing Council. 

It was clearly necessary to organise some sort 
of opposition to such a system. A circular was 
therefore sent to prominent corporate members 
asking them to sign a petition to the Council to 
withdraw the proposed by-law forbidding 
canvassing. The petition, signed by over 140 
corporate members, was duly presented, but 
the Council did not withdraw their resolution 
to make canvassing a crime, with heavy penalty. 
At the special general meeting held in February 
last, the vote against their resolution was prac- 
tically unanimous. The Council, however, were 
safe behind the device of the postal vote, which 
had produced 2000 votes in the favour of their 
amendments, and declared the new by-law to 
have been passed. ; 

The correspondence received while organis- 
ing opposition to the canvassing by-law showed 
that reform was widely desired. The resolution 
now put forward not only invites the Council 
to initiate this reform, but also to get an expres- 
sion of the views of the members before sub- 
mitting definite proposals. 

It should be clear to all members that in 
voting for this resolutiom they ask only for a 
revision of the constitution, and do not commit 
themselves as to the nature of the revision. 
They ask the Council for a full discussion of any 
proposals before they become law, and suggest 
that candidates for the Council should be 
nominated by members and not by the Council. 

This is as far as our group has gone as a group, 
but I personally would suggest that only two 
basic, or constitutional, reforms are necessary, 


and from them any others could flow, that the 
members want. These two forms are, first, in 
the method of nominating candidates for the 
Council, and, secondly, in the method of holding 
a special general meeting with its precedent 
postal vote. 

First, the nomination of candidates should no 
longer be left solely to the Council. Any 
corporate member, duly proposed and seconded 
and supported by x members, should have his 
name included in the list of candidates put to 
the electorate. 

Secondly, the discussion of any resolution at 
a special general meeting should precede the 
postal vote. A précis of the discussion at the 
meeting should be attached to the circular 
asking members to vote. This précis should 
give the pros and cons of the resolution as pro- 
posed at the special general meeting, so that 
members might get an idea of the implications 
in any resolution before voting on it. 

If we can get to the state where Councils are 
elected on a free nomination and resolutions 
can be discussed before put being to the vote, 
every other required reform could follow easily. 
If we have a Council chosen and elected by 
ourselves, we can have no complaint if the 
Institution is not run the way we would like. 
Under the present system, where a Council is 
forced on us, willy-nilly, we have to accept 
what they hand out to us and like it. 

It is hoped a majority of members will agree 
to ask the Council to foster the present reform 
movement. F. NEWHOUSE. 

Twickenham, September 18th. 


G.W.R. LOCOMOTIVE PERFORMANCE 


Srr,—I have read with interest Mr. Poultney’s 
letter in your issue of September 7th. 

As I explained, the readings of water con- 
sumption were taken from the gauge on the 
tender, and as such they must necessarily be , 
taken as approximate. The total consumption 
over the 51 miles from Hereford to Shrewsbury 
was approximately 1400 gallons. This included 
the heavy working between Ludlow and Church 
Stretton, and the average of 28 gallons per mile 
tallies reasonably well with the 25 gallons per 
mile over the earlier stage of this same start-to- 
stop run. 

The estimates of power output included the 
use of the Johansen formula for train resist- 
ance, in which the resistances of the carriages 
in pounds per ton is given by the expression 
0-00166 V?+0-025 V+4, where V is the speed 
in miles per hour. There will naturally be 
variation in the running resistance of different 
trains, and my estimate may be a little on the 
high side, but in this particular case not more 
than about 40 or 50 D.H.P. 

In questioning the low water rate of 14-4 per 
D.H.P.-hour, it should not be forgotten that 
this was an interim, and not an overall average. 
The figures of 22 Ib. to 24 1b. per D.H.P.-hour 
recorded with various modern locomotives in 
most cases cover lengthy runs, including station 
stops, periods when the train is coasting, and 
other times when little or no work is being done 
on the draw-bar. The water rate is bound to 
work out more favourably over a section, where 
the ratio of D.H.P. to I.H.P. is almost at its 
highest. 

The speed was measured by a split-second 
chronograph at numerous selected points along 
the route, and on the critical sections readings 
were taken at intervals not exceeding 1 mile 
apart. A graph was subsequently plotted, and 
cross-checked against the average speed between 
intermediate stations. The latter values were 
calculated from the recorded passing times read 
from the second hand of an ordinary watch. 

QO. 8. Nock. 





Chippenham, Wilts, September 24th. 
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The i of Accessory Metalliferous 


Minerals" 


By Sir THOMAS HOLLAND, DSc., 


-~ is the business of those of us who are 

mineralogists to provide you with the raw 
materials from which your metals are 
obtained. It is largely because of the 
activities of your members in the thirty-seven 
years since the Institute was founded that 
ores of the minor metals (if I may call them 
that, rather than accessory metals) have 
become of international importance, an 
importance still far too little appreciated by 
the general public, by the politician, and by 
the military strategist. The subject is still 
outside the recognised limits of their liberal 
education. The general public talk glibly 
of not many more than half-a-dozen mineral 
substances as having any controlling influence 
on either commercial success or military 
security. Mineralogy, economic or scientific, 
is not a popular subject at our universities. 
The average man of education recognises 
only one point of unity between, for instance, 
manganese and magnesium, and that is the 
alliteration of their names. I can assure you 
that that is not an exaggeration, because a 
distinguished politician onceasked me whether 
there was really any serious difference 
between the two that science could not get 
over in some way. The only appropriate 
reply that I could think of was to continue 
the alliteration and say that there is just the 
same difference between magnesium and 
manganese as there is between the South 
American bird calléd a macaw and a Scotsman 
called McKay; both are bipeds and both 

. make strange noises ! 

There are dangers in this ignorance on the 
part of our leaders, and even now that the 
war in Europe is over it is hardly a subject to 
laugh about. The dangers were serious 
before the war, because we knew quite well, 
or ought to have known, that Germany was 
deliberately laying in large stocks of the 
minor, so-called accessory metals ; nickel, for 
instance, stored partly as coinage. Then, as 
the result of the collapse of France, Germany 
acquired stocks of manganese ore which the 
French, in dilettante fashion, had been piling 
up since 1920. After that, as you know, 
Germany added supplementary supplies of 
chromite from Greece and Turkey, tungsten 
from Portugal, through the friendly inter- 
vention of Spain, and molybdenum from 
Norway. No doubt you will recall other 
instances. 

But let us now go back a step. Before the 
war, Germany, Italy, and France, with all 
their domestic resources pooled, were still 
without sufficient internal supplies of chrome, 
copper, manganese, mica, nickel, tin, and 
tungsten. Germany naturally expected to 
shorten this list effectively by successful 
lightning attacks, as, for instance, on Norway 
in one direction and on Greece in the other, 
leaving, however, one conspicuously weak 
spot after the exhaustion of her accumulated 
stocks of manganese. That proved as 
vulnerable to Germany as it did in the 
previous war, when a fatuous attempt was 
made to use carbide as a deoxidiser in steel 
smelting. Germany must have remembered 
that failure, and must have realised that it is 
not much consolation to be able to build a 
motor-car if you cannot get a sparking plug 
except from an enemy; and the Germans 





* Thirt 


-Fifth May Lecture to the Institute of Metals, 


LL.D., F.R.S. 


could not get manganese, which was their 
“ sparking plug ” in steel smelting. 

Hitler therefore tried to swallow the 
unpleasant remarks he had used about 
Bolshevism in “ Mein Kampf,” and made a 
temporary friend of Russia, biding his time 
until he thought it safe to make a treacherous 
attack on her and seize the two great manga- 
nese deposits of Nikopol on the Dnieper and 
Chiaturi in the Caucasus. It was in that 
direction, you will remember, that the 
German main attack was directed in the first 
place. The journalists and the public 
generally thought that that was instigated 
by a shortage of petroleum, but at that time 
Germany had no visible shortage of 
petroleum. She had natural petroleum in 


accessible to, the Atlantic, but they had to 
compete for available shipping, which wag 
also open to attack, with our requirements jn 
food and other essential supplies. We had 
to get antimony from Mexico and South 
America; we had to get bauxite from far. 
distant Guiana to replace the lost French 
supplies ; we had to get copper from Canada, 
from the United States, and from Northern 
Rhodesia ; and we had to get lead and zing 
from America and Canada. 

There are many lessons which mineralogists 
have had to learn during their intensive 
search in other areas for new sources of 
supply. They have had to realise, for example, 
that we can no longer trust to the old. 
fashioned carbon steel which created a revolu- 
tion in the middle of the last century. Within 
the last quarter of a century you have put 
on the market numbers of alloys which have 
not only put the old steel out of the field, but 
have successively put one another out of 
action, each bringing into new importance as 
essentials small quantities of relatively rare 
metals which in my student days were little 
more than scientific curiosities. 

One of your latest novelties in this line is 


The loss in the Far East of the chief sources 


of antimony, tin, and tungsten—roughly 
some three-quarters of the world’s supply of 
each—forced the Allies to search for other 
sources, and some degree of success was 
obtained. Mussolini was holding the Italian 
deposits of mercury for his German master ; 
Franco was wondering who would be his best 
customer in the long run for Spanish cinnabar, 
which in normal times contributed nearly 
half the world’s supply ; whilst supplies in 
China were menaced by Japan. 
therefore to look elsewhere for supplies of 
mercury, and we obtained a certain amount 
of success in parts of the world that were 
quite unexpected. 


We had 


That word “ unexpected ” is, I am afraid 


one which must often be used so long as our 
prospecting operations are more empirical 
than scientific. 


We got many of our mineral 
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requirements from countries bordering on or 





Rumania and other places to draw upon; 
and scattered throughout the country, as our 
Royal Air Force had to discover, were large 
numbers of hydrogenation plants, as well as 
benzol recovery plants connected with coking 
ovens. Some of you may remember that long 
before I had pointed out, in an address to 
the British Association, that it was possibly 
a shortage of manganese rather than a 
shortage of petroleum which dictated Hitler’s 
strategy. Germany had no deposits of 
manganese of her own, and could get very 
little indeed from the countries which she 
had overrun. When, therefore, the Germans 
had to retreat before the desperate Russian 
attacks, the German Army held on grimly to 
Nikopol for something like five or six months, 
while they hurriedly carried away what 
manganese they could manage to get from 
the quarries there. 

Finally, when they had to give way, in 
February, 1944, the sliding down the slope 
began because of the material insufficiency 
rather than the military inefficiency which 
followed. The downfall, of course, was not 
simply and obviously due to the loss of 
manganese alone, but there is little doubt 
that no other substance could meet the wants 
of the fighting machine, which was dependent 
on an enormous supply of reliable steel. 
Some day, perhaps, we shall know how much 
truth there was in my guess, which I will risk 
repeating before this Institute, 
members understand the importance of the 
accessory metals in contributing to the 
efficiency of materials of construction, and 
especially to the materials required for 
instruments of precision. 


whose 


your use of beryllium. The chief source of 
that metal is, as you know, the mineral beryl, 
a@ mineral which attracts visitors in our 
museums because of the large hexagonal 
crystals in which it occurs. It attracts others 
in the gem form of emeralds and aqua. 
marines, neither of which you use for making 
alloys; you would be equally justified in, 
using pearls to contribute to your supply of 
limestone! You have succeeded by intro- 
ducing beryllium in increasing by some six 
times the tensile strength of copper, and have 
produced an alloy with a remarkable resist- 
ance to fatigue for instrument springs, and a 
metal, too, that will not spark in the presence 
of explosives; and so now you have set a 


new task for the mineralogist. The task is 
easy enough qualitatively, but has very 
severe limits quantitatively. Beryl, for- 


tunately, is a conspicuous mineral when it 
does occur, and nobody could mistake it. Its 
home is always in one class of rock, the so- 
called pegmatites which traverse masses of 
granite ; so that we know exactly where to 
look for it, and, what is equally important in 
prospecting, we know quite well where it 
never will be found, and that area is much 
greater than the other. You are not likely 
to get very much beryllium every year; 
possibly 200 tons of the metal annually out 
of some 4000 tons of beryl is as much as can 
be hoped for ; so when you pass from adding 
it to copper to making alloys of nickel and 
cobalt and aluminium with beryllium, you 
may not get enough of the metal to give 
results of much more than academic interest. 
In saying that, I am merely guessing. 

Reference to the habits of the mineral 
beryl will serve to introduce you to some of 
the rough principles which geologists have 
formulated as their guides in prospecting for 
the minor and accessory metals with which 
you are constantly turning out surprising 
results, to the embarrassment of the engineer. 
The pegmatites in which beryl is found, for 
example, are the end-products of con- 
solidating granite magmas. In those granite 
magmas is concentrated the original water— 
that is, the water which came from below 
and not from the atmosphere. That water 
in the magma increases its fluidity and 
permits free molecular movement with con- 
sequent segregation of the compounds into 
separate recognisable crystals, often of great 
size. That, one can say, is the character and 
the history of a pegmatite, and it is in those 
pegmatites that we find beryl, and there, too, 
we find the best mica. I have sometimes seen 





single crystals of mica 6ft. across; it is 
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interesting to think that a molecule on one) 0 
side of such crystals is in strict parallel 
union with molecule 6ft. away. 
Occasionally we find that by this process 
of segregation very rare minerals become 
visible and noticeable. One often sees near 
mica mines heaps of pitch blende, columbite, 
and tantalite thrown away by the mica|t 
winers, W: 
jron ore. Many of such minerals are black, 
and show no apparent external characters 
which would attract the miner. That is one 
of our troubles. In somewhat similar rocks 
of the granite family we find lodes of tin ore, 
often associated with tungsten minerals ; 
and again we have an indication of a principle 
followed in prospecting for these two. At 
the other end of the igneous scale, in the other 
part of the magma not yet differentiated, we 
find chromite, and with chromite or near it 
ores of nickel, such as occur at Sudbury. The 
wise prospector, if he finds minerals of this 
type, will also search the river gravels below 
for minerals of the platinum family. 
Those are just simple illustrations of the 
assumptions that your servant the mineralo- 
gist makes in the hope of providing you with 
more materials for your alloys, guiding rules 
from which he tries to deduce some funda- 
mental principles with regard to the physical 
and chemical behaviour of igneous rocks. I 
have already referred to the fact that in the 
cooling of the igneous rocks the original water 
became concentrated in the final pegmatitic 
stage, because the crystallisation of the earlier 
formed and basic minerals, being quite 
anhydrous, their water was naturally passed 
on to the minerals still in solution ; and so 
we have in general contrast a viscous, molten 
mass at the basic end and a more fluid, 
mobile body at the other, the siliceous, or 
acid, end of a consolidating magma. That is 
a story which requires a great deal more to 
qualify it to the satisfaction of the petrologist, 
but that is rouglhy what happens. 
Those circumstances explain why work- 
able concentrations of nickel ore are very 
rare in the earth’s crust. The molten part of 
the magma in which nickel occurs is basic 
and viscous, and so the crystals are unable to 
segregate and form masses of nickel ore worth 
working ; yet the total amount of nickel in 
the solid rocks of the globe amounts to some- 
thing like three times as much as that of 
copper, seven times as much as that of zinc, 
fifteen times as much as that of lead, and very 
many times more than that of tin. Ores of 
these metals are carried in solution, so they 
are apparently more abundant because they 
occur in bigger masses which can be worked. 
They have a way of becoming concentrated 
in relatively clean masses in accidental 
cavities in the rocks. 
Take another metal, zirconium, one of your 
latest pets. Of this also you cannot get more 
than a few hundred tons a year. It is five 
times as abundant as copper in our igneous 
rocks, but zirconium is far from fastidious 
about its associations, and is found as small 
crystals scattered through a very wide range 
of rocks. The only sources of the metal com- 
mercially worth working are not the rocks 
themselves at all, but the sands that are 
sifted by water, so that the heavy minerals 
become concentrated, as you find them on the 
south coast of Travancore, and on the coasts 
of New South Wales and Brazil, which are 
the main places from which zirconium is 
obtained. 
Take another metal, which has a quite 
different set of habits, vanadium. It is much 
more widely distributed than any of these 
others, and it follows no limited habits of 
association with other minerals. Chemically, 
vanadium is related to phosphorus, and so it 


with igneous rocks as well as with rocks of 
organic origin. It is commonly found in the 
ashes of peat and asphaltic oils, like those of 
Venezuela, Mexico, and Peru. There seems 
very little doubt that plants, and probably 
other organisms too, are active in concen- 


ho regard them as valueless lumps of | the material behind in the soil. It is probably 
only one more member, and a very con- 
spicuous 
elements which are gradually being detected 
as traces amongst our essential plant foods. 
They seem to be just as important to living 
bodjes as the vitamins which have come into 
prominence in the talk of dieticians. There 
is little doubt that, when we as vertebrates 
came out of the sea about two hundred million 
years ago, we had had in the sea an oppor- 
tunity of making use of these trace elements, 
and now we find that they are essential for 
our food. 


concentrations in no way coincide with 
political boundaries laid down for quite 
different national reasons. There are both 


ther minerals as a base. It occurs associated 


rating small quantities of vanadium, leaving 


member, of those relatively rare 


I would remind you that workable mineral 


“haves” and “have-nots,” and fears with 
regard to the safety of mineral supplies 
(which cannot be renewed when once 
exhausted) have tended since the last war to 
accentuate a form of nationalism which is 
born of quite different parents. It is obvious 
that if any nation sits on more mineral posses- 
sions than it can utilise for its own indus- 
tries, it retards the progress of that form of 
civilisation which we have, for good or ill, 
adopted. With the increasing development 
of mechanical industries, this dog-in-the- 
manger policy naturally breeds international 
trouble with demands for colonies or a scream 
for Lebensraum. 
The fourth point of the Atlantic Charter 
proposes to remove this form of grievance on 
the part of the “ have-nots ” by promising 
that all States, great or small, victor or 
vanquished, should have access on equal 
terms to the trade and to the raw materials 
of the world which are needed for their 
economic prosperity. I shall make only two 
comments on that pronouncement. 
The first is this: although the British 
Empire is the chief of the mineral “ haves ”’ 
on the globe, there is not, and so far as I 
know there never has been, any restriction, 
or even any protective tariff on the export of 
mineral raw materials from British territory, 
whether Colonial or Dominion. My second 
comment, which must be in your minds also, 
is this : to decide what quantities of minerals 
are needed for the economic prosperity of 
any important State will need a central inter- 
national office of an authoritative kind for 
the collection of trustworthy figures regarding 
the domestic production of the State, and 
therefore its needs for supplementing by 
imports the materials to meet its economic 
requirements. The first part of that require- 
ment is quite possible, and was accomplished 
even by the League of Nations ; but to set 
up a controlling international body to decide 
whether imported minerals are needed for 
normal industrial activities, or partly for 
stocks to assist in a prospective war, involves 
an undertaking for which it must be difficult 
to promise success. 


is the prospect of finding further quantities 
of so-called accessory minerals to meet your 
insatiable appetite for creating new alloys. 
Your activities suggest that you will soon 
rival the organic chemist in the production of 
new substances with quite unexpected quali- 
ties and quite remarkable uses. What are 


the prospects ? 


Another matter which you might consider. 


America, has drawn attention to the unusual 
concentration of industrial mineral supplies 
round the North Atlantic, and that theory of 
his has been widely spread and generally 
recognised. His associate, Foster Bain, who 
studied the Far East, pointed out, too, that 
there was a corresponding diminution in that 
direction of mineral resources. 
about the great eastward extension of Russian 
territory ! 
resources, for very little had been published ; 
all that we knew was that when industrial 
development was first artificially stimulated 
by the so-called five-year plans, Russia still 
found it necessary to import quantities of 
antimony, 
mercury, tin, 
about this ten 
indications and theoretical inferences, and 
having 
apparently, very rough estimates of Russian 
production, 
assembly of those minerals already developed 
would require long enough to be embarrassing 
in a time of sudden emergency. And Hitler 


But what 


Very little was known about its 


copper, molybdenum, nickel, 
and tungsten. When writing 
years ago, I followed these 
often, 


had much-belated and 


I thought that the effective 


with me ! 
In 1935, there was only sufficient evidence 


to show that Russia might, if necessary, be 
self-contained—apart from the non-metallic 
minerals—in chrome, iron, lead, magnesite, 


manganese, platinum, and zine, but obviously 
they, without the others that have been 
mentioned, would not ensure security during 
times of isolation. But then in 1937 the 
Russian authorities invited the International 
Geological Congress to hold its seventeenth 
meeting in Moscow, and there seemed some 
hope of an abandonment of the previous 
reticence, for the visitors were allowed a 
freedom of inspection which led to real 
surprises. I had previously and privately 
been given some similar surprising informa- 
tion by one or two Russian geological friends. 
All these statements we mentally discounted 
to some extent; for one is accustomed to 
making reservations, due to the common 
tendency of the optimistic prospector to 
regard specimens as representative samples. 
The Congress visitors also found it difficult, 
when they returned, to satisfy their incredu- 
lous friends with regard to the variety and 
quantity of mineral resources of Russia, and 
even more regarding the numbers and qualifi- 
cations of the thousands of geologists there 
employed. Our scepticism, however, seems 
to have been without any justification, as the 
Germans learned later to their disagreeable 
surprise. 
Geology and the associated mineral indus- 
tries had evidently been regarded as essential 
parts of the much-derided five-year plans for 
industrial development. The maps and 
reports of their geologists all bore signs of 
scientific training, and a considerable part of 
what in 1935 I had quoted as probable 
deficiencies amongst the smaller, accessory 
metalliferous minerals had apparently been 
filled. Take copper, of which Russia used to 
want annually about 100,000 tons, and 
imported about half. Russian production, 
from a little over 30,000 tons before 1935— 
it was about 34,000 tons in 1934—jumped to 
83,000 tons in 1936, showing that progress 
was being made on a considerable scale and 
at great speed. What has been produced 
since the war started we do not know. 
Molybdenum and nickel, both regarded as 
deficiencies, were reported by 1937 as 
discovered in promising quantities, and 
similar reports were made regarding anti- 
mony, tin, mercury, and tungsten. Some 
new accessory non-metallic minerals of value 
in metallurgical industries were also reported 
to the Congress. There is no necessity to 
discuss details in this general review, and it 
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would be rash to do so, because when publica- 
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tion is free again the world will realise that 
for self-sufficiency in mineral supplies the 
Russian Union will follow closely the British 
Empire, with the United States as a very 
good third. 

It seems, therefore, that Professor Leith’s 
generalisation with regard to mineral defi- 
ciency in the East, as contrasted with the 
Atlantic lands, will need some modification ; 
and, if that be so regarding Russia, it might 
be wise to await further knowledge with 
regard to the great areas of China, where also 
there has been little but a sketchy geological 
survey—nothing more detailed than the 
skimpy surveys encouraged by our own 
Governments in the Empire. 

There is another generalisation of Professor 
Leith’s which requires some qualification. 
He has asserted on various occasions that the 
world generally has now been so thoroughly 
explored that the chances of further disturb- 
ing discoveries being made are becoming 
small enough to be almost negligible. That 
may quite well be so in the case of ores of 
iron, copper, lead, and zinc, which are raised 
in large tonnages, partly because of the 
increasing habit of working on a large scale 
and to the neglect of small deposits of these 
important minerals; but there seems still 
to be some room for shocks to occur as a 
result of unexpected discoveries of the rarer 
metals, which are finding new uses, through 
your agency, as the constituents of alloys. 
After all, in times of emergency it is small 
comfort to have a surplus of one mineral and 
still to have no supplies of another which is 
of equal importance. 

With the development of aviation during 
the war, and the promise of further increases 
in speed and carrying capacity, small differ- 
ences in the composition of alloys will con- 
tinue to reveal very serious advantages in 
efficiency, so that it is with regard to the 
minor metals that we may expect surprises, 
especially in areas such as Central Africa and 
some half-dozen other large areas which have 
not been searched by geologists, either 
empirically or on scientific lines. In both 
East and West Africa we have recently been 
getting most extraordinary surprises by the 
discovery of new minerals which were never 
expected in those regions. 

In America the discussion of mineral 
supplies under conditions of war is not an 
unpleasant subject, because the United 
States can supply from domestic sources 
most of their own requirements, apart from 

- about a dozen minerals which they call 
strategic. In this country, where we could 
not provide our military requirements with 
as many as a dozen minerals, our political 
leaders, both before the first World War and 
after, seem to have put aside the question as 
far too disagreeable for discussion. Soon 
after the last war the Government of the 
United States amended the National Defence 
Act to provide that the Assistant Secretary 
for War be charged with “assurance of 
adequate provision for the mobilisation of 
materials and industrial organisations for 
war needs.” It is thus the business of a 
State Department over there to devise 
measures for ensuring that America can rely 
on a sufficient supply of minerals. 

That is regarded as a very easy problem so 
long as the British Navy is friendly. That is 
not my own phrase ; it is actually what they 
say. The Atlantic then gives them access 
to bauxite from Guiana and from the Gold 
Coast and to manganese (which is a real need 
in America, or was in the last war) from the 
Gold Coast and Brazil. What cannot be 
produced from domestic sources in the 
United States can be obtained somewhere 


deficiencies of strategic minerals in kind, but 
by no means always in quantity, and our 
supplies, unlike those of the United States, 
are widely scattered and separated geo- 
graphically from one another. The United 
Kingdom, however, is still the chief manu- 
facturing centre of the Empire, and the one 
part of it which can produce fewer minerals 
of war necessity than any Dominion. 

I should like to repeat, as apposite, two 
sentences from the tail end of my Presi- 
dential Address to the British Association 
sixteen years ago. One is this: ‘‘ There is 
now little real difference between materials 


required to maintain an army on a war 
footing and those that are essential to the 
necessary activities of the civilian popula. 
tion ; the materials essential for one purpose 
can be converted into articles required for 
the other.”” The other sentence is: “The 
only two nations that can fight for long on 
their own natural resources are the British 
Empire and the United States.” We owe to 
Germany a qualified form of thanks for 
strengthening the chain required to bind jn 
closer friendship these two great English. 
speaking groups, who between them control 





two-thirds of the mineral supplies of the world. 
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TwIn-ENGINE FIGHTERS 


E now have to consider the twin-engined 

fighters—destroyers or heavy fighters, as the 
Germans call them—and more important, the 
night fighters, 

The twin-engined Me.110 will be remembered 
from the Battle of Britain days. As an escort 
fighter this type, despite its high performance 
and heavy fire power, proved very vulnerable to 
our ‘ Spitfires’ and ‘‘ Hurricanes,” and was 
eventually relegated to home defence and night- 
fighting duties. With refinements, it remained 
in service until the end. At one time produc- 
tion was actually increased. That was when 
the shortcomings of its intended successor—the 
Me.410—became apparent. 

The Me.110 and Do.217 night fighters, 
although operated for a long period against our 
night bombing offensive, were not nearly so 
popular nor so successful as the fighter variants 
of that excellent aircraft the Ju.88. To give 
an idea of what our bombers were up against 


Aircraft" 
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highly supercharged Jumo 213 or BMW 80] 
engines, which was about to be issued to night- 
fighter units, could carry a heavier armament 
load and also had something approaching 
** Mosquito ”’ performance. 

Reference has been made from time to time 
in these notes to the ‘‘ Mosquito.” This is 
inevitable, for this type was the standard by 
which the Germans judged their twin-engine 
fighters. There was great rejoicing in the 
German Air Ministry when one of their new 
He.219 night fighters succeeded in shooting 
down a “‘ Mosquito ” at night, but the 219 was 
not used extensively, and was generally less 
efficient than our latest ‘‘ Mosquitos.” 

Another fast twin-engined night fighter which 
was just coming into service was a Focke-Wulf 
type, the Ta.154, often known as the “ German 
Mosquito.” This not only resembled the 
“Mosquito”? in general appearance (except 
that it had a tricycle undercarriage), but it was 
built of wood. 





It soon became apparent to the Germans that 








towards the end, the following facts are quoted 
relative to the 88G night fighter which was 
standard equipment in the last months of the 
war :— 

First, it had modern and efficient Radar 
equipment. As it had been developed from the 
Ju.88 bomber, it had an ample endurance— 
about 5 hours—and first-rate handling qualities, 
a very important consideration for operation at 
night. It had ample accommodation for its 
crew of three and was, armed with a compact 
battery of four 20 mm. guns firing forward and 
two similar guns fixed in the fuselage and firing 
obliquely upwards. This oblique installation 
—‘‘ Schrage Musik,” as the Germans call it— 
was used to make surprise attacks from below. 
It was fitted to all types of German night fighters 
during 1944 and 1945. Finally, the Ju.88 night 
fighter had a reasonable margin of speed over 
our bombers. The latest version, in fact, was 
nearly as fast as our night fighter ‘‘ Mosquito,” 
which is a surprisingly good performance for a 
large aircraft. The Ju.388 night fighter with 








in one of the lands bordering the Atlantic. 
The British Empire as a whole has fewer 








* Air Ministry News Service. 





AR 234 B JET-PROPELLED BOMBER 


if they were going to catch our “ Mosquitos ” 
at night they would have to use aircraft of 
exceptionally high performance, and _ they 
planned to operate two-seater night-fighter 
versions of the Me.262 and Ar.234 jet-propelled 
aircraft, in addition to a two-seat night-fighter 
version of the Do.335. A few squadrons of 
these aircraft would, of course, have been an 
embarrassment, but they did not materialise. 


BoMBERS 


German fighters have now been covered in 
general terms. It is not proposed to deal at 
the same length with the bombers, because 
these were of less technical interest and there 
are fewer types to consider. 

At the beginning of the war the standard 
German bombers were the He.111, Do.17, and 
Ju.88. The Do.17 soon disappeared from service 
but the He.111 and the Ju.88 remained to the 
end. Their bomb loads were comparatively 
small, but the He.111 was successfully adapted 
to carry a single flying bomb externally. The 
Ju.88 was developed into the Ju.188, with 
improved crew accommodation and _ better 
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performance, and eventually into the 388. The 
388 bomber was a promising aircraft which 
would eventually have been fitted with two of 
the big 24-cylinder Jumo 222 engines. It was 
calculated that these would have given it a 
speed of about 430 m.p.h. at over 37,000ft. 

The dismal story of the development of the 
He.177 is already known. Fires in the air, 
structural failures, and inferior performance all 
contributed towards the unpopularity of this 
big counterpart of the ‘Lancaster’? and 
“ Halifax,” although towards the end it was a 
much more reasonable proposition. It was 
designed to take two Daimler Benz ‘“ double 
engines,’ but later four separate DB 603 
engines were tried experimentally. The result 
was more encouraging but development was not 
continued. 

The He.177 was not, as many people believe, 
the only big bomber developed by the Germans. 
Junkers had designed a bomber version of the 
four-engined Ju.290 and the six-engined 390. 
The 390 was originally produced as a transport, 
and was a very impressive aircraft in size and 
carrying capacity. It was more than half as 
big again as the ‘‘ Lancaster,” and, carrying 
7500 gallons of fuel had a theoretical range of 
nearly 5000 miles. The bomber version was to 
be armed with ten 20 mm. guns in turrets. 





Farman in France was developing for Heinkel 
the He.274 four-engined high-altitude bomber 
with pressure cabin—the last of a series of 
experimental high-flying bombers which in- 
cluded the Ju.86P and R, which operated 
ineffectively against this country in 1942, and 
the He.130, which had an engine in the fuselage 
to supercharge the two wing engines. 

Messerschmitt’s big bomber was the Me.264, 
which looked rather like a large slim ‘“‘Liberator”’ 
and was designed to bomb New York. The 264 
flew only as a prototype, and it was intended 
for the attainment of maximum range at the 
expense of armament and other items. To 
support its tremendous weight at take off, two 
extra wheels were fitted, and were jettisoned 
once the aircraft became airborne. There was 
a project to fit two jet-propulsion units, in 
addition to the four enginés, to give high speed 
for short periods. 

Focke-Wulf had also studied a big bomber—a 
six-engined Ta.400. This was designed to carry 
22,000 lb. of bombs and to be armed with six- 
teen guns, of which four were in a tail turret. 
Again, it was proposed that one version should 
have two auxiliary jet units to increase the 
emergency speed. 

Jet-propelled bombers were, of course, very 
attractive to the Germans. The 262 was 





operated as a light bomber, but for this work it 
was inferior to an Arado product, the Ar.234. 
The version used operationally, the 234 B, of 
which we have already flown examples, could 
carry up to 4000 lb. of bombs, although a more 
normal load was 2000 Ib. It was rather slower 
than the 262, having a top speed of about 
470 m.p.h., but, in general, it was a highly 
successful design. Before the collapse, the 
Germans had flown a development of this type, 
the 234C, fitted with four BMW 003 jets. 
This was possibly the fastest bomber in the 
world, with a speed of over 540 m.p.h. Even 
so, the 234 C did not represent the last word in 
jet-propelled bombers at the time of the 
collapse. Junkers had already flown an air- 
craft—the Ju.287—powered with six BMW 003 
jet units. These were eventually to be replaced 
by only two units of very high output. Apart 
from its propulsive system, the most striking 
feature of the 287 was its sharply swept-forward 
wing, giving it the appearance of a tail-first 
aircraft. This sweep forward was not only 
advantageous aerodynamically, but was sup- 
posed to improve handling qualities at low 
speeds. It had a maximum designed bomb load 
of nearly 10,000 lb., and a range of 1175 miles, 
with a bomb load of 3 tons. Its maximum 
speed was over 530 m.p.h., which is very credit- 
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able, particularly as, in addition to thesbomb 
load, the aircraft was to carry a crew of three. 


RECONNAISSANCE AIRCRAFT, TRANSPORTS, AND 
MARINE AIRCRAFT 


For reconnaissance the Germans used adapta- 
tions of their standard fighters and bombers, 
including jet-propelled types, but they were 
working on a specialised reconnaissance air- 
craft. This was the 8—635, a “‘ Siamese-twin ”’ 
combination of two Do.335s. It was to have a 
range of over 4000 miles. 

Of the transports, the trusty Ju.52 is well 
known, but the Ju.352, its modern descendant, 
which was coming into service towards the end, 
is not so familiar. This 352 was larger and of 
much more modern design, and had a retract- 
able loading ramp like the Ju.290. The big 
six-engined Me.323 was little used in the last 
months. 

Arado had the most imaginative design of 
transport aircraft—the Ar.232. This strange, 
yet efficient, creation could have two or four 
engines, and was fitted with an undercarriage 
like a centipede. It was designed to kneel like 
a camel or elephant for easy loading. 

Among the marine aircraft, the most import- 
ant types were the six-engined Bv.222 and 
Bv.238 transports. The 238 was much larger 
than our “Shetland” and weighed about 90 
tons. It was eventually to have six Jumo 222 
engines. 

The foregoing notes will suffice to show that 
German aircraft development was far from 
stagnant even in the last days. Many new types 
of great technical interest which, for various 
reasons, have not been mentioned, were under 
development or on the drawing-boards, includ- 
ing a helicopter with vanes rotated by jet 
propulsion and a jet-propelled dive bomber and 
ground-strafing aircraft, to replace the old 
Ju.87, with the pilot lying prone. 








“‘Hydrauto ” Bearings for 
Wheel Spindles 


THE accompanying drawing shows the 
arrangement of the latest type of “‘ Hydrauto ” 
bearing used by the Churchill Machine Tool 
Company, Ltd., of Broadheath, near Man- 
chester, for grinding wheelhead spindles of 
nearly all its grinding machines. This bearing 
is self-adjusting and automatically maintains 
under all conditions, it is claimed, the minimum 
thickness of oil film between the nitralloy 
spindle and its bearing. In the ordinary type 
of bearing, adjusted by hand, a definite clear- 
ance must always be allowed between the 
spindle and the bearing. For example, in a 
spindle 3in. in diameter it is a usual practice to 
allow 0-003in. for running clearance. If such a 
hand-adjusted bearing is given less allowance 
than 0-003in. there is always a danger of seizing. 
On many grinding operations it is necessary to 
finish work to witi.in 0-000lin. Obviously, the 
firm points out, if a grinding wheel spindle is 
floating in an oil film, in a set diameter of hole 
which is 0:003in. larger than the spindle, the 
axis of the spindle is never in a definite position, 
the wheel and the spindle float indefinitely and 
the periphery of the grinding wheel gives a 
slightly blurred outline, which can be dis- 
tinguished by sound when the wheel is trued 
with a diamond. 

In the “ Hydrauto” bearing the lower 
portion of the bearing A is very securely fixed 
in the body of the casting. The upper portion 
of the bearing B is free to bear without restraint 
on the spindle. The heel C prevents B from 
moving round with the spindle rotation. A 
distance piece D rests on B and the piston P is 
kept on the distance piece by a light spring. 
The shallow chamber above the piston is com- 
pletely filled with oil fed from the supply pipe 8. 
The oil flows past the non-return ball valve so 
that once it has passed into the chamber above 
the piston it cannot escape. A bleeder plug T, 
when released slightly, allows any small bubbles 
of air to be carried away with the escaping oil. 
It is essential that no air bubbles remain in the 


followed up by oil at a very low pressure will 


always tend to move downwards, but is pre- 
vented from rising by the non-return ball valve ; 
consequently the oil film separating the spindle 
in the bearing is continually reduced down to 
its practical minimum thickness, which is many 
times less than the clearance which has to be 
allowed in bearings without self-adjustment. 
The bulk of the oil supply is diverted through 
the sigit glass shown for lubrication of the 
spindle. 

It will be noticed that the edge E of the upper 
part of the bearing is sharp and there is no 
wedge-shaped lead-in for the oil when it passes 
between the spindle and the bearing. This 
sharp edge helps to maintain the oil film at its 
minimum thickness. A lead-in at this point 
would increase the thickness of the oil film. In 
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speeds far in excess of those of normal drying 
procedure. 

In the metallurgical section the largest unit 
made by the firm up to the present is shown 
engaged in the induction heating of steels. ‘This 
unit has an output of 25 kW to 30 kW at 
1-7-3-4 or 5-9 megacycles per second. Tho 
high frequencies at which the unit works pro. 
mote extremely rapid heating, and, with special 
steels, permit very thin skin hardening. 

A selection of the firm’s radio transmissioy 
equipment and amplifying equipment is also 
being demonstrated. 

The exhibition closes to-day. 








Coal Mining Machinery for 
Europe 


AccoRDING to an official announcement made 
in Washington on Thursday, August 23rd, the 
United Nations Relief and Rehabilitation 
Administration is to make a concentrated effort 
to relieve the critical coal shortage by supplying 
desperately needed mining machinery to those 
European nations capable of large coal pro. 
duction. Mr. Roy F. Hendrickson, the Acting 
Director-General, stated that a shipment of 
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**HYDRAUTO’’ BEARING 


practice it has been found that the minimum 
thickness of oil film given by the “‘ Hydrauto ” 
bearing maintains the bearing at a relatively 
low temperature. Any increase in thickness of 
the oil film results in violent turbulence of oil 
and there is an immediate increase in the 
temperature of the wheel head to the extent 
that is common in the ordinary type of bearing. 








A Radio Heating Exhibition’ 





THE wide range of industrial processes to 
which its system of heating may be applied is 
being shown by Rediffusion, Ltd., Broomhill 
Road, London, S.W.18, at an exhibition in 
London. Known as the “ Redifon Radio” 
system, it is based upon the treatment of 
materials by induction and dielectric methods 
at radio frequencies up to more than 100 
megacycles per second. The numerous exhibits 
incorporating the firm’s heating units are varied 
and interesting, and illustrate the system applied 
to process working in plastics, rubber, wood, 
metals, chemicals, &c. Its ability to produce 
controlled heat uniformly through materials 
adapts the system to many drying processes, 
particularly where the material handled is 
sensitive to temperature. 

Demonstrations with plastic moulding plant 
show that by incorporating “ Radio” 
moulding powder preheaters there is a sub- 
stantial saving in curing time and moulding 
quality is improved. Units are shown with 
powder preheating cabinets having capacities 
varying between 30z. and 5lb. The adapta- 
bility of the system is evident in the drying 
section of the exhibition, where units are shown 
engaged in the bulk drying of wool, refractory 
bricks, pharmaceutical and chemical products, 
plaster moulds, &c. Drying is effected rapidly 
and without detriment to the materials being 
processed. A further application is the incor- 
poration of a heating unit with glueing assembly 





chamber above the piston. As the wheel spindle 
rotates it will be realised that the piston 


1200 tons of mining machinery to Poland, 
Yugoslavia, and Czechoslovakia would be made 
in September. Of this total, 700 tons will be 
shipped from the United Kingdom and 500 tons 
from the United States. Poland reports that 
it is producing coal at the rate of about 45,000 
tons per day. An increase to 60,000 tons per 
day is expected within a month or so, which 
should bring the production rate to about 
18,000,000 tons per annum. With adequate 
machinery to work the mines, including the 
Silesian mines now under her control, Poland 
has a potential capacity of 100,000,000 tons a 
year. This production would leave an export 
balance, after meeting all of her own needs, of 
between 70,000,000 and 80,000,000 tons, suffi- 
cient to care for substantial needs in Central and 
Northern Europe. In South-Eastern Europe, 
Yugoslavia is reported to be producing about 
100,000 tons per month, far less than her 
minimum needs of 3,000,000 tons a year. With 
additional machinery she is certain that she 
can raise her production to a point where she 
would be able to meet her own requirements 
and export 30,000 to 40,000 tons monthly. 
Her exports would then be sufficient for the 
industrial needs of Greece, for whom “ Unrra” 
must now provide 26,000 tons monthly, of which 
18,000 tons comes from South Africa and 8000 
tons from the United States. The present 
minimum coal needs of Czechoslovakia are 
11,000,000 tons a year. With machinery to 
work her mines properly she could attain her 
pre-war production of 30,000,000 tons, which 
would not only satisfy her own requirements, 
but would allow her to export several million 
tons. Mr. Hendrickson stated that the Adminis- 
tration was negotiating for the diversion of 
£325,000 worth of machinery from lend-lease 
supplies ; £900,000 worth of machimery had 
already been requested, of which about 80 per 
cent. would come from the United Kingdom. 
The world shortage of coal has compelled 
‘“*Unrra”’ to raise its demands, and it was 
hoped to increase the programme by £1,500,000. 
The equipment was most urgently needed, and 
if it was made available it would go a long way 
in meeting the present coal crisis. 








BuuimsBa TurBOo-ALTERNATOR.—The 25,000-kW 
turbo-alternator built by C. A. Parsons and Co., 
Ltd., during the war for installation at the Bulimba 
power station of the City Electric Light Company, 
Ltd., Brisbane, Queensland, has now been in service 
for a year and as the chai of the company 
publicly announced, has considerably improved the 
power station efficiency. It has now been announced 
that the directors of the Brisbane Company propose 
to affix to the machine a plate inscribed as follows :— 
‘“* This machine is a tribute to British steadfastness 
and courage. British workmen made it whilo 
Britain was being ruthlessly bombed ; and in 1941 
British seamen carried it to us through many perils. 
En route they brought succour to Malta.” 
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The Operation of Water-Tube 
Boilers at Sea* 
By Major W. GREGSON, M.Sc. (Eng.) 


One of the many effects of this war on the 
British Merchant Service has been the large 
increase in the number of ships fitted with 
water-tube boilers. By 1939, this type of boiler 
was already firmly established in ships of the 
passenger liner and cross-channel classes, but 
with comparatively few exceptions—such as 
certain cargo liners, tankers, and special-duty 
vegsels—the rest of our tonnage adhered to 
Scotch boilers if they were steam propelled. 

There are four reasons for the big increase in 
British-owned or managed water-tube boilered 
steamers since 1939: (a) the large number of 
American-built ships transferred to the Red 
Ensign ; (b) the general increase in ship speeds, 
calling for more powerful machinery without 
undue loss of carrying capacity ; (c) the saving 
in steel for fabricating water-tube boilers com- 
pared with heavy cylindrical units ; and (d) the 
desire for more advanced steam conditions to 
effect economy in fuel consumption. 

The water-tube boiler has been established in 
U.S.A. merchant tonnage for many years ; this 
is largely due to the fact that the large cylin- 
drical type of boiler has never been an attractive 
manufacturing proposition in the States and 
the water-tube boiler is used in land practice 
to the almost complete exclusion of shell type 
boilers as used so extensively in this country. 
Furthermore, the fact that the majority of 
U.S.A. shipyards are concerned with purely 
shipbuilding and not with building marine 
machinery makes the question of transport of 
large shell type boilers from their place of manu- 
facture to the shipyards a very determining 
factor in favour of the water-tube boiler. The 
result is that the present generation of American 
marine engineer is essentially water-tube boiler 
minded as all his background has been built up 
on this type of steam generator. 

In our case, the introduction of such boilers 
into our ships has come as a distinct innovation 
to a considerable percentage of our marine engi- 
neering personnel, and the author is of the 
opinion that wartime at sea is not the best 
setting in which to become acquainted with 
entirely new types of machinery ; so if we have 
been accused, of receiving new designs in war- 
time with a degree of suspicion, perhaps we have 
some good reason. 

However, time and experience have shown 
that with reasonable handling the water-tube 
boiler is a most attractive element in the make- 
up of a marine steam propelling unit, and the 
object of this short paper is to summarise the 
points which need attention in order to effect 
good and trouble-free service. 

Practically all water-tube boilers fitted in 
merchant ships fall into two generic types: 
(a) the header type (Babcock and Wilcox) and, 
(6) the two and three-drum boilers of Yarrow, 
Foster-Wheeler, Johnson, Babcock and Wilcox, 
&c., designs, where all tubes are expanded direct 
into the steam and water drums. It is not 
within the province of this paper to deal with 
the merits or demerits of any of these designs, 
nor to study design and constructional details ; 
it can be accepted that all such boilers have 
established, themselves in service as practical 
operative entities, being based on sound, prin- 
ciples for fulfilling the dual functions of burning 
the fuel and absorbing the heat generated 
thereby. To be a practical proposition each of 
these designs must therefore embody proper 
facilities for access for inspection and cleaning. 

The water-tube boiler is a more compact 
assembly than a Scotch boiler of equivalent 
output and therefore contains much less water. 
It is inherently a very flexible boiler owing to 
its positive circulatory system; hence steam 
raising is @ very much quicker operation than 
obtains with a cylindrical boiler. The time 
required for steam raising is determined, not 
by the pressure parts of the boiler—this 
portion being free to expand readily without 
setting up stresses—but by the furnace re- 
fractories. With a dead cold boiler it is essential 
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to allow the brickwork to adjust itself correctly 
to the rising furnace temperature ; hence up to 
two hours is a good figure to work to. With 
warm brickwork this time can be greatly 
reduced. 

The relatively small amount of water in the 
boiler means that care must be taken in working 
to the correct level ; a good rule is (a) quarter 
glass when cold, (b) three-quarter glass when 
shutting down (these figures allow for expansion 
and contraction respectively), and (c) half glass 
during operation. All water-tube boilers of 
British build and design are fitted with auto- 
matic feed water regulators and these should be 
set to maintain (c) in service. Conditions (a) 
and (b) are obtained by hand control. While on 
the subject of water level, it will be appreciated 
that if at any time during service the level falls 
below the bottom nuts of the gauges it is 
essentiel to shut off the oil burners (or damp 
down the fires in the case of coal) immediately, 
i.e., before endeavouring to locate the cause of 
the water shortage ; it is always good practice 
at sea to have the standby feed pump on the 
auxiliary feed main ready for action. By doing 
this the watchkeeper always feels safe—and, it 
is a very simple precaution to take. 

The outstanding factor which makes (or mars, 
as the case may be) successful water-tube boiler 
operation is keeping the heating surfaces clean 
on both sides of the tube surface. Dealing first 
with the water side, here the requisite degree of 
purity for safe working conditions varies with 
pressure (and corresponding saturated steam 
temperature) and low-pressure jobs can stand 
a lesser degree of feed purity than is called for 
by higher pressure installations. The effect of 
scale is more and more marked as steam tem- 
peratures increase, as the temperature of the 
metal of the tube wall closely follows saturated 
steam temperature provided it is in contact 
with the water. Scale causes this tube wall 
temperature to rise; hence, owing to the 
higher basic temperature of the tube metal in 
a high-pressure installation, a given thickness 
and texture of scale is much more dangerous 
under such conditions than with a low-pressure 
boiler. 

This question of boiler water has been given 
a good deal of publicity in recent years in the 
appropriate engineering institutions, and the 
British Standards Institution set up a com- 
mittee in the early days of the war to consider 
the whole subject, this committee being a fully 
representative body. A sub-committee thereof 
handled the marine side of the problem, and 
B.S.I. Specification No. 1170 has now been 
issued, giving their recommendations. The 
author strongly recommends that all marine 
engineers should study this publication, and in 
view of this wealth of pre-published material 
all he needs do here is to summarise his personal 
interpretations of good practice and reasonable 
precautions. 

With low-pressure boilers there is no objection 
to initial filling up with raw shore water pro- 
vided it does not contain much by way of scale- 
forming matter, but for make-up evaporated 
water should always be used in order to prevent 
an accumulation of scale-forming solids. For 
boilers of 300lb. per square inch upwards 
nothing but distilled water should be used at 
any time, and provided the evaporator is 
functioning correctly (i.e., with no liquid carry- 
over) there is no possibility of other than a 
pure water circuit so far as potential contamina- 
tion from make-up is concerned. With high- 
pressure boilers it is usual to ease the work of 
the evaporator by distilling all make-up from 
fresh water carried in appropriate tanks, only 
using sea water in cases of emergency or on long 
runs (where’ the extra weight of fresh water 
cannot be carried), and in such cases, using the 
evaporator with special care. 

For low-pressure water-tube boilers make-up 
from evaporated sea water is quite sound 
practice. Salt can enter the boilers not only as 
the result of priming evaporators, but also from 
condenser leakages ; but fortunately, modern 
condenser construction and tube materials have 
practically eliminated trouble from the latter 
source. If it does get into the boiler, salt not 
only acts in the same way as scale if concentra- 
tion occurs, but also disassociates and releases 


unless neutralised by and With a slight excess 
of free alkali. Oil is the most fruitful cause of 
tube failures, as even small quantities in the 
higher rated (i.e., furnace row) tubes cause local 
overheating followed by blistering with conse- 
quent distortion and failure. Turbines give a 
non-contaminated exhaust, but when associated 
with reciprocating auxiliaries running on super- 
heated steam and therefore calling for cylinder 
lubrication it is essential that the filtering 
devices be kept in good operational condition. 

In the case of low-powered ships where the 
main engines are reciprocating, the importance 
of the filter becomes yet more marked. Regular 
servicing is essential ; coke must be of the right 
consistency and of even grading to avoid the 
formation of channels and the towelling must 
be regularly cleaned. The author feels also that 
@ certain amount of experimental work with 
other types of oil-absorbing media might quite 
properly be carried out by the makers of such 
filters; the Americans have, he believes, 
already done work of this nature, and in the case 
of the uniflow type of engine operating on super- 
heated steam and requiring a good deal of 
cylinder lubrication very special filtering appa- 
ratus has been successfully applied. As an 
alternative to cylinder lubrication by oil, 
graphite—introduced in colloidal form—appears 
to give very satisfactory results; graphite is 
non-injurious to boilers and condensers. In 
addition to the avoidance of scale-forming 
matter, salt, and oil, there is a further aspect of 
this particular subject to be considered, 1.e., 
what is usually termed water “ conditioning.” 
To avoid possibilities of corrosion by way of 
pitting or bleeding it is essential that boiler 
water should have an alkaline reaction. 

Regarding reagents, lime has been used in the 
past, but as it eventually forms scale, it is only 
practicable for low-pressure boilers, and even 
then it is much better to use soda—either as 
carbonate, caustic soda, or, better still, as 
trisodium phosphate. The carbonate possesses 
the disadvantage of liberating CO, and caustic 
soda if associated with a leaking seam, can, 
result in caustic embrittlement, although the 
absence of riveted seams in a modern high- 
pressure welded boiler drum now discounts this 
objection. The actual permissible limits of 
alkalinity are within the range of 4 to 20 grains 
(phenol) per gallon and all the well-known firms 
of marine water-tube boilermakers and the feed 
treatment specialist firms supply suitable 
portable testing sets to keep a check on this 
figure. To avoid having to mix chemicals 
aboard ship, certain feed specialists supply 
ready-mixed compounds for feed treatment and 
conditioning, containing one or more of the soda 
compounds with either tanning, starch, or 
other organic compound to give colloidal and 
protective action. 

The final safeguard in the feed system is 
proper deaeration ; with high-pressure installa- 
tions and even with lower-pressure jobs of 
recent years, a closed-feed system is adopted, 
but even here ingress of air is possible, so every 
care must be taken to ensure that entrained air 
is taken off before the feed enters the boilers, 
which must be after the feed pump, #.e., on the 
pressure side of the feed circuit by appropriate 
venting of the heater or heaters. 

The permissible density of boiler water varies, 
not only with rating, but also with the inherent 
characteristics of each design referred to circu- 
lation and steam/water separation. Fair 
figures for the ratings which apply to merchant 
service work are :— 


Grains per gallon. 
Up to 300 Ib. presure... ... ... «. 440 
300 Ib. to 500 Ib... ... «1. wee eee 300 
Above 500 Ib. ... 22. see cee eee ©6100 


So far the water side of the heating surface 
only has been mentioned ; now we come to the 
gas side, where deposits are due to soot and ash. 
Normally such deposits do no mechanical 
damage, but they do cause heavy drops in 
operational efficiency. Cases have occurred, 
however, where excessive local overheating has 
developed, from the ignition of such deposits— 
on tubes where the depth of deposit has mili- 
tated against normal heat transfer impeding 
ignition, and again by deposits held up by 
baffles, &c., becoming ignited. All modern 





free acid, which causes thinning away of metal 


water-tube boilers are fitted with a complete 
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system of mechani@ally operated soot blowers, 
and these, used daily in accordance with routine 
instructions, keep the gas-swept surfaces in 
good condition at sea. When these blowers are 
steam operated, care must be taken that they 
are properly drained of water, and it is always 
an advantage to speed up the fan during the 
blowing cycle to assist in the removal and 
ejection of dislodged deposits. 

In port, when routine boiler cleaning takes 
place, all the appropriate doors in the casings 
should be opened, to enable corners, ledges, &c., 
to be brushed clear. 

Air preheaters are normally fitted with soot 
blowers similar to those in the boilers proper ; 
with the vertical tube heater (gases inside the 
tubes) there is little chance of soot, &c., collect- 
ing in spaces where it cannot be dealt with by 
the blowers, but in boilers fitted with the compact 
horizontal tube (air inside the tubes) design of 
heater soot can gather in the corners of the 
casing enclosing the gas stream. If this is 

’ allowed to accumulate there is always the possi- 
bility of a fire starting, there being no water on 
the other side of the heating surface (as 
obtains in the boiler/economiser sections of the 
installation) to restrict metal temperatures 
automatically, and a very complete disablement 
can occur if such fires take place ; when such 
heaters are installed, the regular cleaning 
operation is more important than ever, including 
opening up in port to get at the corners, &c., of 
the gas casing. It is essential that such heaters 
be designed to give easy access for cleaning on 
the gas side. 

At the low gas temperature end of a highly 
efficient steam generator, 1.e., air preheater or 
economiser, as the case may be, very active 
corrosion can take place owing to sulphuric acid 
formation, especially at low loads, unless proper 
precautions are taken. An air heater by-pass 
on the fan discharge circuit is a very desirable 
feature, as this enables the heater to be by- 
passed on the air side ; this by-pass should be 
used both when starting up and when operating 
at very low power in order to avoid excessively 
low gas exit temperatures. Where economisers 
are fitted in the unit, care should be taken to 
keep the feed to economiser at the highest 
possible temperature to avoid “ sweating.” 

The author has not mentioned the super- 
heater as distinct from the evaporative section 
of the boiler, as provided the superheater is 
properly designed and located relative to its 
duty requirements it calls for no additional 
attention for cleaning, &c., other than applies 
to the boiler tubes. Prevention of carry-over 
by control of boiler water conditions is of the 
greatest importance. 

In spite of all running precautions, it is still 
necessary to effect a certain amount of mech- 
anical cleaning on the water side of the tubes, 
and this, except in certain multiple-boilered 
vessels, where one boiler can be out of service at 
sea at certain periods, is normally looked after 
when the ship is in port. Hand, together with 
electrically or compressed air operated cleaning 
gear, is normally supplied with all marine 
water-tube boiler installations, and whereas 
soft deposits and sludge can quite easily be 
removed by hand brushes, any trace of scale 
demands mechanical methods. If by some 
means heavy scaling has occurred, the air- 
operated type of gear has the advantage of 
blowing the dislodged scale and resultant dust 
clear of the cutting area, thereby speeding up 
the cleaning process. 

When boxing up a boiler after cleaning, it is 
always good practice to smear studs, gaskets, 
&c., with graphite to facilitate removal the 
next time. 

Before leaving the subject of the heating 
surface, it should be emphasised that as and 
when a tube has to be replaced for some cause 
or other (and regrettable though it is, in spite 
of all operating precautions tubes do sometimes 
need renewal), it is essential that the maker’s 
instructions both for cutting out the old tube 
and refitting and expanding the new one should 
be carried out. The proper tools provided, 


therefore, should be used, the whole idea being 
to avoid damage to the tube seats. 

Leaving the boiler and its ancillary heat- 
absorbing surfaces, we now come to the other 
section of our study, 7.e., the combustion side. 


The furnace proper and the combustion 
appliance—the latter varying from the plain 
hand coal-fired grate to mechanical coal firing 
equipment, or (as is most general) oil firing gear 
—are so closely interrelated in their functions 
that they are best considered as one entity. 
(In fact, when designing a steam generator 
one starts with the fuel and determines the 
dimensional functions required for the com- 
bustion of the same, the other problem, i.e., 
efficiently absorbing the heat so generated, then 
following on.) The number of hand-fired water- 
tube boilers in operation is now quite small ; 
owing to their comparatively low rating 
(limited by maximum fuel rate per unit of grate 
area), they do not present much by way of 
operational problems in the furnace zone. 

Firing a water-tube boiler grate is easier than 
dealing with the equivalent grate area in a 
Scotch boiler, as the grate is all at one level, but 
it means dealing with a very wide fire ; hence it 
is particularly important that an even fire be 
kept over the whole grate ; light fires are always 
advisable to obtain complete combustion in 
the furnace, as there is no secondary combustion 
chamber for re-ignition of gas as occurs in the 
case of a Scotch boiler. Fortunately, cleaning 
fires on the simple grate of a water-tube boiler 
is a quicker operation than obtains with Scotch 
boilers (with their grates at different levels), 
as it will be appreciated that the whole of the 
boiler is affected when the water-tube boilergrate 
is cleaned, the grate being not sectionalised, as 
obtains by the subdivision of the total grate over 
the separate furnaces inthe Scotch type of boiler. 

Recent examples of coal-fired water-tube 
boilers have largely been fitted with mechanical 
grates, which, apart from allowing higher 
ratings, give much steadier steaming conditions 
and simple facilities for ashing. The operation 
of such grates presents no difficulties (otherwise 
they would never have been adopted for sea 
service), and maintenance at sea is a straight- 
forward business, but as the present coal situa- 
tion has meant such an overwhelming switch- 
over to oil for marine propulsion, for the 
purpose of this short paper the author feels that 
he can concentrate on what is now the most 
general method of firing marine water-tube 
boilers, 7.e., by oil fuel. . 

The burning of oil fuel admits such simple 
control over all the factors which determine 
correct combustion that appreciation of the 
co-ordination of these functions at different 
loads is all that is necessary. On the other 
hand, operating oil burning gear without the 
application of such knowledge can result in 
much trouble and in fact lead to serious boiler 
failures. All the well-known proprietary types 
of oil-burning gear are fundamentally akin— 
they only differ in detail of design and assembly 
of the pumping and heating units, and of the 
burner and air controls associated therewith ; 
the operational instructions which are issued 
by the various makers are concise and com- 
prehensive. 

Correct oil burning is determined by the 
appropriate combination of oil temperature and 
pressure associated with the atomising appa- 
ratus, followed by proper aeration of the 
resultant spray and control of the geometric 
shape of the flame envelope. Too low an oil 
temperature causes bad atomisation and a 
streaky flame, but too high a temperature 
results in pulsation and tends to disassocia- 
tion of the oil in the tubes of the oil 
heaters with resultant carbonisation and 
much trouble in servicing and cleaning; in 
this latter connection it is necessary always to 
shut off the steam to the oil heaters when no 
oil is in circulation, or alternatively fit a thermo- 
static control. Round about 190 deg. Fah. 
seems to be a suitable temperature for burning 
present-day fuel oil supplies. 

Oil pressures vary somewhat with the 
different systems according to the atomiser 
assembly, but a figure of 180 lb. per square inch 
represents a fair average, this being subject to 
control up and down to meet the actual boiler 
steam requirements within the ranges of the 
various burner tip combinations. Too low an 
oil pressure results in bad burning, and when 
mancuvring it.is always better to shut off 
burners and not depend upon excessive drop in 








When selecting burner tip combinations for 
various steam outputs it is always preferable 
to select the smaller of two sets of tips with 
a higher oil pressure rather than the reverse, ag 
this gives better flame control. When recipro- 
cating oil pumps are fitted the air vessel should 
be kept well charged to reduce line fluctuations, 
When a burner is shut off the associated air 
control must also be shut to avoid a rush of air 
impinging locally on to boiler heating surface, 
and if a burner is out of operation for some time 
it should be withdrawn from its setting in order 
to avoid carbonisation of any oil which may be 
left in the barrel or tips. 

Correct settings of air and burner control 
give optimum operational conditions at vary. 
ing loads, and the result should never be lesg 
than 124 per cent. CO, with a slight haze at the 
funnel. It is common practice to fit a multi- 
point CO, recorder and this type of apparatus 
must be kept in a cleanly condition with all its 
joints and connections tight if it is to be of 
service to the operating personnel. A simple 
portable set to give spot readings of CO, is a 
useful asset, but the author’s experience is that 
observation of the smoke mirrors gives a very 
accurate, immediate, and reliable computation 
of burning correctness or otherwise. 

The flame envelope is determined by the com. 

bination of burner characteristics and air entry, 
and a cast iron rule to remember is that actual 
flame must not impinge on either tubes or side 
or rear walls. Impingement on tubes causes 
local overheating and if associated with even 
slight internal deposits causes tube failures ; 
impingement on walls causes spalling and 
grooving and, if neglected, eventually leads to 
brickwork collapse. 
Care is always taken when boilers are first 
erected that furnace brickwork is fitted with 
proper allowances for expansion, and it is 
essential to remember this when repairs are 
effected, Furthermore, only best-quality fire- 
bricks should be used and repairs should be 
effected by bricks similar to those already fitted, 
otherwise differential expansion sets up. The 
joints between bricks should be of the thinnest 
possible character ; the author has seen much 
furnace wall trouble caused by neglect of this 
precaution. 

It is very important that before a boiler is lit 

up the whole of the gas passages and the com- 
bustion chamber should be properly purged by 
fresh air obtained by running the fan for some 
minutes. It is dangerous to attempt to re- 
ignite burners by depending on incandescent 
brickwork, in case a build-up of oil vapour 
occurs with resultant gas explosion; a torch 
should always be used. 
Finally the author wishes to thank three 
senior members of his staff—Messrs. W. R. 
Harvey, E. R. Stephens, and A. W. Clark (all 
members of the Institute)—as it is their unremit- 
ting attention to the subject-matter of this 
paper that has enabled him to have available 
the essential factors governing the whole 
subject. 








Motion Stupy Exutpition.—The science of 
motion study has been developed in the aircraft 
industry by the Production Efficiency Board of 
the Ministry of Aircraft Production, and under its 
direction training courses were organised for repre- 
sentatives from selected M.A.P. contractors. A 
training centre was established and a syllabus pre- 
pared to provide for a period of eight weeks’ training 
in each course. In addition to the theoretical 
training, each student studied a typical job from his 
factory and was assisted to devise new lay-outs and 
improved methdds of production. The training 
facilities were necessarily limited and consequently 
the field of application of motion study could be 
demonstrated only to a very small section of the 
industry of the country. In order to widen this 
field, an exhibition of a selection of jobs which have 
been motion studied is being arranged to show the 
potentialities of motion study and its application to 
industry as a whole. The exhibition has the support 
of both the President of the Board of Trade and the 
Minister of Supply and of Aircraft Production. It 
will be held at the Carlton Hotel, Pall Mall, London, 
8.W.1, from October 3rd to 12th, and admission 
will be by invitation card, which can be obtained 
on application to the Secretary, Production Effi- 
ciency Board, Ministry of Aircraft Production, 





the line pressure. 


I.C. House, Millbank, London, 8.W.1. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Relaxations in Export Control 

The Export of Goods (Control) No. 7 
Order, 1935, came into operation on September 
24th, and removes many items from the list of goods 
requiring export licences. Machinery of various 
kinds may now be exported without licence, with 
the following exceptions :—Threshing machines and 
combine harvesters, contractors’ plant, leather 
manufacturing machinery, well-drilling machinery, 
textile machinery and plant made before April, 
1941, and mobile cranes. Ball bearings have been 
freed from export licensing, and other manufac- 
tures of iron or steel now released include anchors 
and grapnels, anvils, portable baths, bath boilers, 
bins and cans, chains and chain cable, chain slings, 
colliery arches and pit props, containers and 
shackles. Various items, including gas meters, 
water taps, a few specified hand tools, some nails 
and studs, enamelled wire and enamelled hollow- 
ware, remain subject to licensing. Other goods 
freed are semi-manufactures of some non-ferrous 
metals, including copper and zinc, and all vehicles 
and vehicle parts, except vans, lorries, trucks, and 
chassis and diesel engines therefor, and tyres and 
tubes, and some tractors. Export control has also 
been relaxed in the case of instruments, with the 
exception of surgical instruments and appliances, 
certain cinematograph cameras and lamps, spec- 
tacles and lenses, and instrument jewels. The list 
of electrical goods subject to licensing has been 
reduced to two items, namely, lead acid accumu- 
lators and cooking and heating appliances. Several 
items listed under chemicals and drugs have also 
been released. The goods remaining subject to 
licence are foodstuffs, many raw materials (some of 
which must be imported and paid for in dollars), 
clothing and other textiles, important chemicals and 
drugs, a strictly limited list of manufactured goods 
in short supply, arms and munitions and diamonds, 
works of art and other valuables, in the case of 
which there are special reasons for retaining control. 
It has been found necessary to add a few items to 
the export licensing list, including penicillin, 
with uranium compounds and other radio-active 
materials. Exporters are strongly advised to.consult 
the Order to ascertain the position as regards goods 
with which they are concerned. It is published by 
H.M. Stationery Office, price 4d. 

Pig Iron 

Current business in pig iron is as active 
as conditions permit, but the output of high- 
phosphorus iron is scarcely sufficient to meet the 
growing needs of the light castings foundries. 
These foundries are already well booked with orders 
for castings needed for the building and allied 
trades. At present their activity is restricted by 
a shortage of labour, but a further expansion of 
business is to be expected as improvement of this 
situation takes place. For the moment, however, 
applications for high-phosphorus iron appear to 
be in excess of current production. There is now 
less stringency regarding supplies of other grades 
of pig iron. Hematite, which has been very 
restricted for a long time, is being rather more 
generously allocated, and sufficient low and medium- 
phosphorus pig irons are available for prevailing 
needs. Some of the general engineering and jobbing 
foundries have a fair amount of work in hand, but 
in some districts the completion of war contracts 
does not appear, so far, to have been followed by a 
substantial amount of new business. 


Scotland and the North 

Iron and steelworks in Scotland are 
approaching the end of the third period with a fair 
amount of work in hand, and with an increasing 
demand for most products. During the past three 
months, outputs have been maintained at a reason- 
ably good level, when holiday stoppages and 
restricted fuel supplies are taken into account, and 
although the termination of various war contracts 
has occurred, business associated with peace-time 
requirements is steadily progressing. Export 
orders which have been placed recently have 
helped to bring about increased activity in the 
steelworks, and there are many indications that 
this class of business will expand as soon as bigger 
tonnages of material can be licensed for shipment 
abroad. New shipbuilding contracts which have 
lately been placed are responsible for the improving 
demand for plates and other shipbuilding material, 
although the amount of business so far booked is 
not extensive. The plate mills, however, are 
receiving regular demands from the locomotive 
industry and from boiler-making firms, locomotive 
builders having a good deal of work in hand, both 
on home and overseas account. Steel rails and 
other permanent-way requisites, which are needed 


Export quotations are f.o.b. steamer 


home and for the restoration of the Continental 
railway systems, are absorbing regular quantities 
of material, and colliery equipment is also providing 
a brisk business. The market for heavy steel joists 
and other structural material remains rather 
sluggish. A slight improvement in the demand is 
becoming noticeable, but it seems unlikely that 
activity will increase until structural engineers are 
able to make more rapid progress with reconstruc- 
tion and new building schemes. Throughout the 
period, the sheet mills have been the busiest branch 
of the steel industry, and have a big volume of 
orders to carry over which will mean a full rate of 
activity in coming months. Some Government 
orders for sheets have been cancelled as a result 
of the end of the war, but these are said to be more 
than replaced by the extent of other business 
which is offering. Sheets for hutting, for the con- 
tainer industry, and for various domestic equip- 
ment take up a great quantity of material. There 
is also a growing demand from overseas for sheets, 
but the volume of business already in hand pre- 
cludes much export trade. Makers of light-gauge 
black sheets have at least six months’ work in 
hand, and producers of galvanised sheets, who are 
handicapped by a shortage of labour, are in @ 
similar position. The re-rollers of small bars, light 
sections, and other products are not receiving much 
demand from home consumers at the moment, but 
their position has improved somewhat as a result 
of orders for material needed for countries abroad. 
Billets are in limited supply, and big quantities of 
sheet bars are, of course, passing continuously 
into consumption, in view of the busy conditions 
at the sheet mills. In Lancashire the steel industry 
is experiencing fairly active conditions, the regular 
demand for semi-finished material being a specially 
prominent feature. Some fresh business in wire 
rods and billets has been transacted, and deliveries 
of these, as well as of blooms and other semis taken 
up by the forges, amount to a considerable tonnage. 
The plate mills are relatively busy, there being a 
steadily expanding call for material from the ship- 
builders, locomotive and boiler makers, and from 
heavy electrical engineering firms. The steel 
sheet trade is brisk, and there is also a fair amount 
of work being undertaken by the producers of 
steel bars. Business in special alloy steels is not 
very active. 


The North-East Coast and Yorkshire 


A satisfactory amount of business has been 
reaching the North-East Coast iron and steel trades 
in recent weeks, and inquiries which are being 
circulated point to continued expansion of peace- 
time production as the task of industrial .recon- 
struction in this country and abroad proceeds. 
Both home and overseas purchasers of iron and 
steel have big requirements which will provide 
producers with plenty of work as conditions within 
the industry become more normal. At present, 
iron and steel export business of an ordinary com- 
mercial nature is limited, although the orders placed 
through the British Steel Export Association now 
represent a fair tonnage. There are, however, 
many indications that the overseas demand is far 
greater than the volume of business so far permitted. 
At the same time, of course, home needs are exten- 
sive, and must receive consideration side by side 
with export requirements. In the foundry trades 
producers of light castings are now becoming 
increasingly busy, and supplies of ordinary foundry 
pig iron are barely adequate to their needs. Pro- 
duction of this grade is not very extensive on the 
North-East Coast, and most of the present supply 
is coming from the Midlands. Production of basic 
iron proceeds on a scale sufficient to meet the 
requirements of the steelworks. The position with 
regard to hematite continues to show improvement, 
and there is less stringency in supplies. The steel 
plants generally are well employed, and there are 
signs of growing activity in the remaining period 
of this year. Orders for steel plates are showing an 
upward trend, the improving demands of the ship- 
yards making a useful addition to the current 
volume of business. There is a keen request for 
railway material of various kinds, and although the 
demand for heavy structural steel is by no means 
brisk at present, business in this description is 
beginning to show some improvement. The demand 
for steel semis continues unabated, and re-rollers 
are finding it difficult to obtain supplies of billets 
sufficient for their requirements. Despite increased 
production in this country, it is not easy to meet 
the needs of the re-rollers, so that defective material 
is being used where possible, as stocks are now very 
low. Large quantities of sheet bars are being 
absorbed as the sheet mills continue to operate 


Unless otherwise specified home trade quotations are delivered f.o.t. 


committed for the remainder of this year and 
beyond. In Yorkshire, producers of basic steel are 
fairly busy, and the acid carbon steel plants are 
also experiencing a steady demand. The stainless 
steel departments are rather restricted, both in 
home and export business, by a shortage of polishing 
capacity. Steel-consuming industries are affected 
by various transition problems, including the trans- 
ference of suitable labour, and although export 
business in many items is increasing, more could be 
accommodated if the labour situatiori was easier. 


The Midlands and South Wales 


Progress continues to be made in the 
Midlands iron and steel industry, and in spite of 
changed conditions brought about by the end of 
the war, the trading position has shown steady 
improvement in recent weeks. The provision of 
suitable labour presents a problem in many depart- 
ments, and as soon as conditions in this matter 
become more normal, further development of 
business may be reasonably expected. In the steel 
trade, a good rate of activity prevails, there being 
a moderate demand for plates, chiefly from loco- 
motive builders, boilermakers, and shipbuilding 
firms. The regular demand for colliery requisites, 
such as pit props and arches, accounts for a con- 
siderable tonnage of steel, and, of course, the 
sheet mills are very fully booked with orders cover- 
ing many home needs and also Government needs 
on the Continent. Orders for small bars, strip and 
light sections are providing the re-rolling mills 
with a fair amount of work, and their anxiety 
regarding adequate supplies of billets continues. 
Until the promised supplies from the Dominions 
are available, it does not seem likely that the 
present position regarding semis will greatly 
improve.. With the present activity of the light 
castings foundries, the output of high-phosphorus 
pig iron is rapidly absorbed, leaving very little 
margin for stock. The light foundries are hampered 
by the lack of labour, but with the increasing 
demand for builders’ and domestic castings, there 
is need for a bigger production of high-phosphorus 
iron. Users of low and medium-phosphorus, 
refined and hematite irons are finding it less diffi- 
cult to cover their requirements. Business in 
finished iron has been satisfactory during this 
period, there being a good demand for best and 
Crown quality bars, and a fair amount of regular 
work for makers of Nos. 3 and 4 qualities. The 
steelworks in South Wales are actively engaged. 
and the changeover to peace-time production is 
making progress. Producers of soft and other steel 
billets are working at high pressure in order to meet 
the present demand, and there is also a brisk business 
in steel sheets and tinplate bars. In the finished 
steel trade, heavy plates are in improving request, 
and there is also a slight increase in the demand for 
heavy joists and sections. Business in sheets con- 
tinues to be brisk, and although some contracts 
have been cancelled, most of the sheet makers are 
fully booked for the remainder of this year. There 
is little fresh to report concerning the tinplate 
market. The end of the war has brought some can- 
cellation of orders, but this has been compensated 
by new business received. The mills in operation 
are well booked for some months to come. 


Iron and Steel Scrap 


No important changes have been notice- 
able during the last few weeks in the iron and steel 
scrap market. There is a regular demand for the 
heavier and better descriptions, but in most districts 
less interest is shown in the lighter grades of scrap, 
which are consequently more plentiful. Users of 
good-quality heavy mild steel scrap are eager: to 
acquire big tonnages, especially in furnace sizes. 
Bundled steel scrap and hydraulically compressed 
steel shearings continue in brisk request, and all 
available quantities are readily taken up. Mild 
steel turnings are not quite so plentiful as they were, 
and there is an active demand for heavy and 
chipped varieties. The basic steel furnaces main- 
tain a regular demand for mixed wrought iron and 
steel scrap, and good-class heavy material, which 
is not at present very plentiful, is an active feature 
of the market. There is a good deal of light material 
available, but little interest is taken in this at the 
moment. Business in compressed basic bundles is 
sufficient to keep the presses well employed. Trans- 
actions in heavy cast iron scrap show that the 
demand has not diminished at all, and available 
tonnages, in large pieces and furnace sizes, are 
quickly absorbed. Supplies in some districts 
appear to be improving, although good cast iron 
machinery scrap is still scarce, and is sought after. 
Short, heavy steel scrap suitable for foundry work 








in considerable tonnages for maintenance work at 


under great pressure. Black and galvanised sheets 
are in unceasing demand, and producers are fully 


is another description which is in demand. 
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Rail and Road 


A SouTHERN Rattway CENTENARY.—To cele- 
brate the centenary of the opening of the line to 
Tunbridge Wells, the Southern Railway has arranged 
an exhibition in the New Library Building, Civic 
Centre, Tunbridge Wells. It will remain open until 
October 6th, and consists of historical prints, photo- 
graphs, and other interesting records. The opening 
of the branch line from Tonbridge to Tunbridge 
Wells, on the South-Eastern Railway system, took 
place on September 20th, 1845. 

Winter Trarw Services.—The British railway 
companies have announced several improvements in 
passenger train services in their winter time-tables, 
which come into operation on October Ist. They 
include additional main-line and suburban trains, 
and also reduced timings for existing services. It 
has also been announced that the Minister of War 
Transport has authorised the railway companies to 
provide restaurant cars on forty-two trains in each 
direction, 7.e., eighty-four trains in all. Further 
additions to this list will be made as soon as con- 
ditions permit, but at the present stage the heavy 
loadings of passenger trains on other routes make 
this impossible. 


. 
Miscellanea 
BiruMeN For Pree Coatinc.—The Ministry of 
Works announces that all restrictions on the use of 
bitumen, &c., for pipe coating are withdrawn. 


LICENCES FOR Ort PRospecTING.—Licences have 
been granted by the Ministry of Fuel and Power to 
the D’Arey Exploration Company, Ltd., for oil 
prospecting in four areas in Lancashire, Yorkshire, 
Nottinghamshire, and Derbyshire. 


THe Parsons LEctuRE.—The Parsons Memorial 
Lecture will be delivered this year by Mr. R. Davis, 
M.Se., at the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. The 
subject of the Lecture is ‘* High-V oltage Research 
at the National Physical Laboratory.” 


British IRON AND- STEEL FEDERATION.—Sir 
Andrew Rae Duncan, M.P., has accepted an invita- 
tion to become independent Chairman of the Execu- 
tive Committee of the British Iron and Steel 
Federation under the terms of its new constitution. 
It may be recalled that Sir Andrew served as Chair- 
man of the Federation’s Executive from 1935 
to 1940. 

Iron AND STEEL Controt.—The Birmingham 
Area Scrap Section of the Iron and Steel Control 
and the Birmingham office of Iron and Steel Dis- 
posals, Ltd., are now operating from 319, High 
Street, West Bromwich (telephone, West Bromwich 
1131 and 1132) and the Drop Forging Section of 
the Iron and Steel Control is operating from 
Ashorne Hill, near Leamington Spa (telephone, 
Leamington Spa 2060). 

TRANSPORT OF HEAVY AND INDIVISIBLE LOADS.—- 
A memorandum on the transport of heavy and 
indivisible loads has been published recently by the 
British Electrical and Allied Manufacturers’ Asso- 
ciation. It has been prepared by the B.E.A.M.A. 
Traffic Committee, and claims that with the prospect 
of replanning and reorganisation in so many fields, 
the present time is particularly opportune for 
reviewing the conditions of both rail and road 
transport with regard to the conveyance of the 
heaviest types of electrical machinery, and for 

_placing on record the considered views of the 
manufacturers of such plant. 


Design In Inpustry.—The London Region of 
the Design and Industries Association is arranging 
a series of ev ening lectures, to be held monthly in 
the Lecture Hall of the London School of Hygiene, 
Gower Street, W.C.1, during the coming autumn 
and winter. These lectures will deal with design 
in the home, industry and commerce, with particular 
reference to new materials, and are being arr ‘anged 
primarily for the benefit of students, junior 
draughtsmen, designers, and architects’ assistants. 
The first lecture will be given on October 10th, at 
7 p.m., by Dr. J. E. Sisson, B.Se., Ph.D., of the 
Plastics Division of the I.C.I., and Mr. Paul 
Bradshaw, B.Com. 


Personal and Business 
E. H. Jones (Macuive Toots), Ltd., has opened 
offices at 2, Albion Place, Leeds, 1. 
HENRY BuTcHER AND Co. have now returned to 
73, Chancery Lane, London, W.C.2. 
Tue MINISTRY OF FUEL AND POWER announces 
that Mr. Tom Brown, M.P., has been appointed to 


Saturday, 


Memoranda 


tions, vice Mr. William Foster, M.P., who has 
resigned on appointment as Parliamentary Secretary 
to the Ministry of Fuel and Power. 

EpGak ALLEN AND Co., Ltd., Sheffield, announce 
the appointment of Mr. H. L. Wyneken as secretary 
and chief accountant. 

Mr. A. M. Parkinson, B.Sc. (Eng.), M.I. Mech.E., 
has been appointed principal of the Newton Heath 
Technical School, Manchester. 

B. anp 8. Massey, Ltd., Openshaw, Manchester, 
announce that their London office address is now 
Fenchurch House, 5, Fenchurch Street, E.C.3. 

Mr. J. W. Jessop has been appointed a director 
of William Jacks and Co., Ltd. Mr. W. P. Nairn, 
secretary of the company, has also been appointed a 
director. 

Lorp Woo ton has been appointed a director of 
the Birmingham Small Arms Company, Ltd., and 
of the Birmingham Railway Carriage and Wagon 
Company, Ltd. 

Mr. A. SouTHworRTH has been appointed chief 
engineer of the engineering department of the 
General Electric Company, Ltd., Witton, in succes- 


sion to the late Dr. M. L. Kahn. 
Mr. G. W. Wruiamson, M. Inst. C.E., M.I. 
Mech. E., M.I.E.E., has been appointed chief 


engineer and adviser to Kemsley Newspapers ,Ltd., 
on all subjects in regard to plant, works, and 
buildings. 

THE LorD PRESIDENT OF THE COUNCIL has 
appointed Professor R. P. Linstead, M.A., D.Sc., 
F.R.S., to be director of the chemical research 
laboratory in the Department of Scientific and 
Industrial Research. 

DorMAN, LonG anp Co., Ltd., announce the 
appointment of four senior officials as special 
directors. They are Mr. G. E. Chicken (commercial 
manager), Mr. J. F. Pain, B.Se., A.M. Inst. C.E. 
(manager, bridge department), Mr. F. L. Shepherd 
(operations superintendent, iron and steel works), 
and Mr. L. Shuttleworth, M.I. Chem. E. (manager 
distillation and by-products department). 

THE MINISTER OF War TRANSPORT has, at the 
request of the Southern Railway Company, agreed 
to the release of Mr. R. P. Biddle from his appoint- 
ment as Regional Port Director for the North- 
Western Area, in order to resume his former position 
as docks and marine manager at Southampton. He 
will be succeeded by Mr. R. J. Hodges, general 
manager and secretary, Mersey Docks and Harbour 
Board. 

Mr. F. G. H. BeEprForp has, at his own request, 
relinquished his position of chairman and joint 
managing director of C. A. Parsons and Co., Ltd., as 
from September 30th, after serving the company 
continuously for nearly forty-five years. He will 
remain on the board of directors and will act in an 
advisory capacity. Sir Claude D. Gibb, C.B.E., 
who has been with the company for twenty-two 
years. has been appointed chairman and managing 
director. 

VicKERS - ARMSTRONGS, Ltd., announces the 
following changes in its organisation :—Commander 
E. R. Micklem has relinquished the post of general 
manager of the Elswick, Scotswood, and Chertsey 
works, owing to increasing responsibilities as deputy 
chairman and managing director (engineering works 
and shipyards). Mr. P. H. Muirhead has been 
appointed a director and general manager of the 
three works. Mr. B. W. A. Dickson has been 
appointed a director and general manager of the 
aircraft section. Squadron-Commander Sir James 
Bird has relinquished the post of general manager 
of the supermarine works and has been appointed 
adviser to the managing director (aircraft) of the 
company. ; 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLacE at which 
the meeting is to be held should be clearly stated. 








Illuminating Engineering Society 

Tuesday, Oct. 9th.—School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. Presidential 
Address, H. C. Weston. 6 p.m. 
Institute of British Foundrymen 
Sept. 29th.—Bristor. Brancu: Imperial 
3 p.m.— 


Saturday, Oct. 


ee 


MipLanps Brancw: Technical College, Derby, 
 Mochanined Production of Blackheart Malleable 


Castings,” A. B. Bill and J. Peers. 6 p.m. 
Institute of Fuel 
Wednesday, Oct. 3rd.—Inst. of Mechanic val Engineers, 
Storey’s Gate, Westminster, 8.W.1. “The Effect 


of Output on the Thermal. Effici iency ot Heating 
Appliances,” M. W. Thring and J. W. Reber 6 p.m, 
Wednesday, Oct. LOth. —Municipal Annexe, Dale Street. 


Liverpool. ‘*‘ Power from Process Steam,” \V, 4 
_ Pain. 2,30 p.m. ‘ 
Friday, Oct. 12th.—S, | Waes SEcTION: Eny vineers’ 


Institute, Cardiff. 
Regan. 5.30 p.m. 
Institute of Marine Engineers 
Tuesday, Oct. 9th.—The Minories, E.C.3.  Presidentig] 
Address, Sir William C, Currie, 5.30 p.m. 
Institute of Welding 
Wednesday, Oct. 3rd.—Inst. of Civil Engineers, Great 
George Street, S.W.1. ‘The Fabrication of Air. 
7 pate Fuel Tanks in se Alloy Cont tining 
per cent. Magnesium,’’ W. K. B. Marshall. 6 p.m. 
Thurs y. Oct, 4th. mac reli TH SECTION: Mechanical 
Traming Establishment, Flathouse, Portsmouth, 
* Welding of Aircraft Structurals in Great Britain 
and U.S.A.,” G. F. Clipsham, 7 p.m 
Friday, Oct. 5th. —Edrie Hall, Borough Polytechnic, 
Borough Road, 8.E.1. Address by H. W. G, 
Hignett. 7.30 p.m. 
Institution of Automobile Engineers 
Tuesday, Oct. 2nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, S.W.1. ‘‘The Automobile and the 
Community,’’ F. G. Woollard, 5.30 p.m. 
Institution of Chemical Engineers 
Saturday, Oct. 13th.—N.W. Brancu: College of Tech. 
nology, Manchester. “Problems of Vacuum 
Technique from a Chemical Engineering Stand. 
point,” Hugh Griffiths. 3 p.m. 
Institution of Civil Engineers * 
Wednesday, Oct. 10th.—N.W. Assoc.: The 
Club, Albert Square, Manchester. 
Address, R. A. 8. Thwaites, 6.30 p.m. 
Thursday, Oct. 11th.—BrirRMINGHAM Assoc.: 


* Fuels for Boilers at Sea,” £. K, 


Engineers’ 
Chairman’s 


James Watt 


Memorial Institute, Great Charles Street, Bir. 
mingham. ‘‘ Drainage, including River Works,” 
D. G. Bevan. 6 p.m. 
Institution of Electrical Engineers 
Monday, Oct. lst.—S. Mtiptanp CENTRE, Rapto Grove: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘“ Atomic Structure in Rela- 


tion to Chemical Reactions and Transmutations,” 

A. Brookes. 6 p.m.—MeERsEY AND N. WaALEs 
CENTRE: Liver pool Royal Institution, Colquitt 
Street, Liverpool. ‘‘ Staff Functions and Finance 
in Expanding Manufaeturing Companies,” J. 0, 
Knowles. 6 p.m. 

Thursday, Oct. 4th.—Savoy Place, Victoria Embankment, 
W.C.2. Presidential Address, P. Dunsheath. 5 p.m’ 


Institution of Mechanical Engineers 
£riday, Oct. 5th.—Storey’s Gate, Westminster, 8.W.1¢ 
“The Early History of the Whittle Jet Propulsion 
Gas Turbine,” Air Commodore Frank Whittle, 
C.B.E. 5.30 p.m. 
Friday, Oct. 12th.—Storey’s Gate, Westminster, S.W.1. 
Informal meeting. ‘“‘ The Mechanism of the German 
Rocket Bomb,” W. G. A. Perring. 5.30 p.m. 
Institution of Production Engineers 
Saturday, Sept. 29th.—YorksHIRE GRADUATES: Great 
Northern Hotel, Leeds. ‘‘ Negative Rake Cutting 
Tools,” W. H. Edwards-Smith. 2.30 p.m 
Monday, Oct. \st.—Coventry SEcTION: Technical 
College, Coventry. ‘‘ Modern Practice in Multi- 
Spindle Automatic Design,” R. A. Lloyd. 6.45 p.m. 
—YORKSHIRE SEcTION: Hotel Metropole, Leeds. 
‘The Inspection and Preparation of Straight Edges 
and Flat Surfaces,’’ L. Loxham. 7 p.m, 


Monday, Oct. 8th.—MAaNCHESTER GRADUATES: College 
of Technology, Manchester. ‘‘ Steel-Making and 
Rolling,” Dr. D. Bennie. 7.15 p.m, 

Tuesday, Oct. 9th.—N.E. GrapuaTes: Neville Hall, 


Newcastle-on-Tyne. ‘‘ The Construction of Machine 
Tools,” R. B, Williams. 6.30 p.m, 


Junior Institution of Engineers 
Friday, Oct. 12th.—39, Victoria Street, S.W.1. ** The 
Softening of Municipal Water Supplies,’ FE. ©. 
Kimsey. 6.30 p.m, 
13th.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’ 8 Parsonage, 
Manchester. Presidential Address, i ae 
Tools: Words and Figures,” L. H. A. Carr. 2.30 
p.m. 

Keighley Association of Engineers 


Friday. Oct. 5th.—Devonshire Buildings, Devonshire 


Street, Keighley. ‘Salt Bath Heat Treatment,” 
D. Thomas. 7.30 p.m. 
London Association of Engineers 
Saturday, Oct. 6th.—Charing ‘Cross Hotel, W.C.2. 
“Tungsten Carbide Tools,’’ Mr. Clinch. 6.30 p.m. 


Manchester Association of Engineers 


Friday, Oct. 5th.—Engineers’ Club, Albert Square, Man- 


chester. Presidential Address, C, 8. Youatt. 
6.45 p.m. 
Sheffield Metallurgical Club 
Tuesday, Oct. 2nd. —198, West Street, ia “Multum 


in Parvo,” Cecil F. Hurst. 7 


p.m 
Tuesday, Oct, 9th.—198, West Street, " Sheffield. ‘The 


Tiilesntes 
7 p.m. 


Formation of Banded Structures in 
Centrifugal Castings,” H. O. Howson. 

Society of Engineers 
Monte, Oct. lst.—Geological Society, Burlington House | 
Ww. ‘The Engineer and the Housing Problem,” 
B, i. P. Winton Lewis. 5 p.m, 








be a member of the Board for Mining Examina- 


Hotel, Exeter. ‘‘ Die Casting,” J. Gale. 
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Standardisation of Screw Threads 


SPEAKING at the third Conference on the 
Unification of Engineering Standards in Ottawa 
last week, Mr. William L. Batt, the Vice- 
Chairman for International Supplies on the 
United States War Production Board, gave a 
pledge that the Board, or its successor agencies, 
would continue the work on standardisation, 
which has been developed during the war. 
Britain, Canada, and the United States, he 
said, should resolve to capitalise their wartime 
experience of standardisation. If one accepted 
the assumption that war was _ becoming 
increasingly scientific and technological, then 
one must also accept the fact that any short- 
comings in Anglo:Saxon countries in welding 
together their common efforts was deserving of 
the roundest criticism. If agreement on 
unification of engineering standards was not 
reached at this Ottawa Conference, he hoped 
that it wouli reassemble again in the United 
States in the spring of 1946. Different standards 
for threads, Mr. Batt went on to say, would 
always obstruct easier trade. He asked all at 
the Conference to approach this question of 
standardisation with something of the zealot’s 
spirit. Mr. H. G. Vincent, deputy to Sir Henry 
Self, the United Kingdom representative on 
the Combined Production and Resources Board, 
said that early in the war it was soon apparent 
that differences of practice in engineering 
industries on both sides of the Atlantic were 
holding up progress in the common use of indus- 
trial facilities, and he invited the best technical 
experts in member countries’ industries to con- 
sult together. Combined research programmes 
with the object of discovering optimum values 
of relative strengths of threads of different 
forms would doubtless continue. The matter, 
he felt, was not solely one of compromise, but 
of establishing the best thread, sound in 
performance and simple in manufacture. Major- 
General A. E. Macrae, the British Military Tech- 
nic: ] Adviser to the Canadian Department of 
Munitions Supply, recalled some of the diffi- 
culties he experienced at Woolwich Arsenal, 
when manufacturing in the United Kingdom the 
Bofors gun from Sweden and the Bren gun from 
Czechoslovakia. When he arrived in Canada 
he found that engineers were talking an entirely 
different language. To him, standardisation 
was the most important armament. Design 
tolerances for engineering drawings should be 
standardised, and he hoped that the Conference 
would reach some agreement on definitions and 
standards applicable to engineering design. 


The Mirrlees Watson Co., Ltd. 


On Thursday, October 27th, the annual 
general meeting of the Mirrlees Watson Com- 
pany, Ltd., took place in Manchester, under the 
chairmanship of Mr. Charles Day. He said that 
he hoped that circumstances would allow next 
year’s meeting to be held at the Glasgow works, 
thereby giving shareholders an opportunity to 
inspect the works and their production. Mr. 
Day recalled that it was over 100 years ago— 
the centenary occurred in 1940—since the 
Mirrlees Watson business was established on 
its present site in Scotland Street, Glasgow. 
The sale of the oil engine business, together with 
the name Mirrlees, Bickerton and Day, Ltd., 
authorised last year, had duly been carried out. 
Reference was made to the war programmes 
completed at the Glasgow and Stockport works. 
At Stockport, Mirrlees, Bickerton and Day, 
Ltd., were continuing to manufacture “ Imo ”’ 
pumps and stokers for the Mirrlees Watson 
Company, Ltd., until new works for these 
products had been acquired, purchased, or 
other arrangements made. Mr. Day made 
reference to the recent purchase by the company 
of the old-established business of Blairs, Ltd., 
of Govan. By this means, he said, a substantial 
portion of the money resulting from the sale 
of the oil engine business would shortly be 
brought into active employment again. Mr. 
Day went on to say that he had recently made 


ment, on account of advancing age, but he 
hoped to continue for a while on the board of 
the Mirrlees Watson Company, Ltd. When he 
was appointed general manager of the firm 
some forty-three years ago, the current assets 
in December, 1901, were £61,911, and the 
current liabilities £57,516. The figures for 
March, 1945, were current assets £860,216 and 
current liabilities £169,685. The figures showed 
that the financial position of the firm had been 
greatly strengthened. Buildings and equip- 
ment had been improved, while new plant had 
been installed without any increase in capitalisa- 
tion. Mr. Day concluded by thanking his 
colleagues for their co-operation and help over 
many years, and thanking Mr. D. M. Semple 
especially for his valuable help since he joined 
the company in 1924. 


Financial Assistance to Industry] 


THE Treasury announces the appointment of 
the committee which is to advise it in giving 
financial assistance to industry under the pro- 
visions of Section 4 of the Distribution of 
Industry Act, 1945. The committee will be 
known as the Development Areas Treasury 
Advisory Committee and will be constituted as 
follows :—Sir Nigel L. Campbell (chairman), 
Mr. Arthur Deakin, Mr. Edward de Stein, Mr. 
William L. Treg ning, Mr. George Wansbrough, 
Sir Cecil M. Weir, with Mr. J. Hyman, of the 
Treasury, as secretary. The work of the Com- 
mittee will be to examine applications and to 
make recommendations for financial assistance 
to be given by the Treasury to industrial under- 
takings established or to be established in a 
development area, to enable such undertakings 
to raise necessary capital. Applications for 
assistance cannot be entertained unless the 
undertaking has already been approved by the 
Board of Trade as complying with the proper 
distribution of industry. Applications and 
other inquiries should be addressed as follows :— 
As regards approval of the undertaking by the 
Board of Trade, to the Assistant Secretary, 
Control of Factory and Storage Premises, 
Board of Trade, Millbank, London, S.W.1; 
as regards financial assistance, to the Secretary 
of the Committee, at the Treasury, Great George 
Street, London, S8.W.1. 


The Late Mr. H. L. Pirie 


TuE Coal Utilisation Joint Council announces 
with regret the death of its chief engineer, Mr. 
H. L. Pirie, which took place in Leeds on 
September 19th. Mr. Pirie was born in Aber- 
deen in 1890, and served his apprenticeship with 
James Abernethy and Co., Aberdeen. In 1911 
he went to America and continued his studies 
at Pierdue University. Later he joined the 
Illinois Steel Company. In 1915 he returned to 
England and joined the Army. He saw service 
in France and gained the Military Cross. In 
1919 he joined the staff of Stein and Atkinson, 
Ltd., and later on the Stanton Ironworks Com- 
pany, Ltd, About that time he initiated the 
movement from which the Institution ‘of Fuel 
Economy Engineers originated. He became 
honorary secretary of that body, which was 
later merged into the Institute of Fuel, of which 
Mr. Pirie became a joint honorary secretary and 
a Member of Council. After a period as chief 
engineer to Messrs. Caswell and Shearing, Mr. 
Pirie took up the appointment of chief com- 
bustion engineer and adviser to Amalgamated 
Anthracite Collieries, Ltd., which he held for 
four or five years before becoming chief engineer 
to the Coal Utilisation Joint Council. He did 
excellent work in building up a _ technical 
advisory department. In 1939 Mr. Pirie was 
recalled to active service, and with the rank of 
Major he served in France with the British 
Expeditionary Force. In 1940 he was released 
from the Army on the ground of health and 
returned to the Coal Utilisation Joint Council. 
Later on he was seconded by the Council with 
the complete’ technical department to the 


A Seven-Day Journal 


to organise a nation-wide fuel advisory service, 
which was most helpful to the Government’s 
fuel efficiency campaign and to industry in 
general. He was a member of the Institution 
of Mechanical Engineers, a Fellow of the Insti- 
tute of Fuel, and a member of the Institute of 
Marine Engineers. Mr. Pirie made many 
friends, who will mourn his loss. 


A Clyde Engineering Centenary 


Tus week the Greenock firm of John Hastie 
and Co., Ltd., makers of steering gear, céle- 
brates its centenary. During its long history, 
steering gears—hand, steam, and electrically 
operated—have been supplied to naval and 
mercantile ships both in this country and abroad. 
It is perhaps appropriate that in this hundredth 
year the firm has just completed the largest 
contract in its history by supplying to John’ 
Brown and Co., Ltd., the steering gear for the 
battleship H:M.S. ‘‘ Vanguard,” now fitting out 
at Clydebank. Not only have British ship; 
been fitted with Hastie steering gears, but in 
the past important orders have been received 
from America and all Continental and Scandi- 
navian countries. In recent years the firm has 
had to make considerable extensions to its 
original Kilblain Engine Works at Greenock in 
order to cope with its expanding business. In 
addition to acquiring ‘its own iron and non- 
ferrous metal foundries in Greenock, shortly 
before the present war, the firm bought and 
demolished the old Greenock prison. Ou the site 
thus provided, only separated from the ald 
works by Princes Street, it was possible to con- 
struct new shops whch almost doubled the 
original capacity of the works. So important 
was the war work of the firm that the Greenock 
Town Council permitted the closing of Princes 
Street so that additional buildings could be 
erected on the ground and the whole establish- 
ment made into one compact area. The present 
managing director of the firm is Mr. T. C. 
Riddell, who succeeded his father in 1934. 


Bourne End L.M.S. Railway Accident 


It is with deep regret. that we have to record 
one of the most serious railway accidents in 
recent years, which occurred on the L.M.S. 
line at Bourne End, Hertfordshire, between 
Berkhamsted and Boxmoor, shortly after 
9 a.m. on Sunday morning, September 30th. 
The 8.20 p.m. passenger train from Perth to 
Euston was being switched over from the fast 
to the slow line at Bourne End when the loco- 
motive left the rails. When the engine left the 
outer rails it cut through a low earthen rampart 
and, plunging down the embankment, embedded 
itself in the soft soil of a mangold field. The 
tender was thrown at right angles and the follow- 
ing coaches piled up on top. One coach was 
thrown across the tender, a second was reared 
up on end against them, while a third was partly 
telescoped. The mass of wreckage presented a. 
difficult task to the rescue workers, who 
included railway workers and engineers and 
first-aid and rescue parties. They were assisted 
by doctors and nurses and police, as well as 
Service men and civilians, including American 
airmen and Italians. We regret to record the 
death of thirty-nine persons, including the 
driver and fireman, and injuries to more than 
ninety people. The work of rescue and the 
removal of the wreckage was aided by the use 
of three heavy cranes and 5-ton and 7-ton 
“‘wreckers”” from an adjoining aerodrome. 
Toward the end of the operation it was neces- 
sary to obtain two 50-ton cranes from Crewe 
and Willesden in order to lift the locomotive 
and tender. By 2.50.a.m. on Tuesday morning 
the four lines at the scene of the derailment 
were again clear, and normal services were 
running, with the exception of a 15 m.p.h. speed 
restriction past the scene of the accident. 
Lieut.-Colonel Sir Alan Mount, Chief Inspecting 
Officer of Railways, the Ministry of War Trans- 
port, opened the official inquiry at Watford on 
Thursday, October 4th. The previous day the 
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Engineering Developments in 


Asiatic 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. VI—(Continued from page 239, September 28th) 


EFFICIENCY REWARDED 

[TaERe is competition to boost output. In 

one centre the workers, who won, not 
only were rewarded with a greatly prized red 
banner, but with 80,000 roubles to improve 
living conditions and 110,000 roubles to be 
distributed amongst the workers. The 
energetic man or woman receives material 
rewards. Many of us used to think that 
everyone shared and shared alike in Russia. 
That is not so to-day. The competent 
worker receives more material benefits than 
one who is less competent. The highly 
trained competent engineer or scientist is 
paid better than the workman. There is 
personal responsibility for engineers and 
others in industry in Russia. They are not 
responsible either to a trade union nor to the 
party, but to the director of the ‘‘ combinat.”’ 
The first of the three assistants to the director 
is the chiet engineer. The director may, or 
may not, be an engineer. If not, he is in 
frequent consultation with the engineer 
assistant director. 

The director is not eligible for the factory 
premium, but everyone else is, including the 
chief engineer. All pay, except for the 
executives, depends on piecework. 

During the war there was, during all 
factory and other entertainments, tremendous 
propaganda for patriotism, including a salute 
to the flag, greetings to war heroes, fiery 
speeches. It is to be hoped that, in time, the 
Soviet workers will learn that in this age of 
mechanised transport “patriotism is not 
enough.” 

The machine age, which has swept with 
astounding speed across Soviet Asia, has 
entirely changed millions of people in that 
area in less than two decades. In many 
places the peasant of old is no more. The 
muzhik o1 Tolstoy, the nomad of the Steppes, 
has vanished. The great fact, the incontro- 
vertible fact, is that, at a terrific cosé of 
human suffering, the Soviet Union built up a 
huge mechanised industry, largely since 1928, 
without which even their heroic armies could 
not have effectively beaten the most highly 
mechanised and most powerful army the 
world has known. It is true that Russia 
received valuable mechanised supplies from 
Britain and the U.S.A., but they were supple- 
mentary to her own great output. Germany 
was supported not only by her own great 
industrial organisation, but by the great 
industrial output of France, Belgium, 
Holland, Czechoslovakia—all of Western 
Europe—with a steel capacity from three to 
four times that of the Soviet Union. It was 
the. industrial revolution in Asiatic Russia 
that enabled the Soviet armies to defeat the 
Germans who had penetrated to Stalingrad 
and the gates of Moscow and Leningrad. It 
is that mechanised industry tkat will not 
only raise the standard of living in Soviet 
Asia, but will have a profound effect upon 
many other countries in Asia. It is essential 
that the British people should realise that, if 
they are to retain their great commercial 
interests in Asia, they must increase the 
efficiency of their mechanised industries. 


PowER PRODUCTION 


In 1920 it was stipulated by the Soviet 
authorities that electrification should be the 





basis for changing Russia from ‘‘ an incredibly 
backward country”’ to a modern highly 
industrialised State. 

Many powerful electric generating stations 
have been built and linked by a growing net- 
work of high-voltage cables. These power 
stations in the main use fuel, coal, oil, shale 
or peat, but there are also many hydro- 
electric stations. The latter stations pro- 
duced in Kazakstan alone 290 million units 
in 1937. We know that there have been 
developments since. According to the 
Statistical Yearbooks of the League of 
Nations, electricity production in Central 
Asia increased from 6} million units in 1929 
to 36-4 million units in 1937. 

The dream of Soviet engineers has been to 
harness the waters of some of the rivers that 
flow into Lake Baikal, and especially those of 
the River Angara, the only one which flows 
out of it. 

This river is so swift at its source and so 





Asia, where a plant of capacity 270,000 kW 
was reported to be under construction in 194]. 
There can be no doubt. that the Soviets 
have fully appreciated the advantages of 
hydro-electric power and have concentrated 
upon its development in Asiatic Russia. 

In Central Asia the construction of new 
hydro-electric stations by the most rapid 
methods was perhaps the most urgent work 
demanded by the Soviets of the Uzbek 
people. In 1943 the industrial production 
of that Republic was 75 per cent. of its total 
production output (in spite of the consider. 
able increase in agricultural production), and 
was made possible by the new power supplies, 

In three years—1940-43—new hydro. 
electric stations were built, which more than 
doubled the production of power, yet the 
demand was more than the.supply. In 1943 
the construction of five new hydro-electric 
stations was commenced, three of them 
designed to be completed in that year, the 
other two to be ready in 1944. One of them, 
the Farkhad plant, is one of the biggest in 
the U.S.S.R. It was estimated that 22 
million man-days would be used on the 
Farkhad station. 

For the completion of the five hydro. 
electric plants 20 million cubic yards of earth 
had to be moved and some 350,000 cubic 
yards of concrete (together with reinforce- 
ments) had to be provided. The great 











MODEL OF KUJBYSHEVY HYDRO-ELECTRIC PLANT 


full of rapids that it does not freeze until 
about early January, remaining frozen only 
two or three months in the coldest part of 
the Siberian winter. 

It has been estimated that plants of 
5 million kilowatts can be installed on this 
river to supply electricity to a large area. 
That is about five times the capacity of the 
famous T.V.A. hydro-electric plants. 

This ‘ dream ’’ may seem vague, but the 
industrial transformation of the Urals, and 
the development of its vast natural resources, 
was a dream that has been realised within 
twenty years. It is certain that some day 
the untamed waters of the Angara, rushing 
on to join the Yenesei River, will be made to 
provide power for industries, railways, and 
homes. 

A new 240,000-kW hydro-electric plant 
was reported to be under construction in 
1943 near the Chinese frontier. It is 
possible that this is the place where the huge 
turbines, &c., salvaged prior to the destruc- 
tion of the Dnieper dam, reported by the 
Soviet Press to have been removed into Asia 
in 1942, have been installed. Or they may 
have been sent to the power station on the 
Chirchik River, near Tashkent, close to the 
southern borders of Kazakh and in Central 





experience gained by the Uzbek people in 
very rapid construction of large-scale irriga- 
tion works was of immense value in these 
power schemes. 


LABOUR PRODUCTIVITY 


There was an intensive campaign of 
explanation and organisation carried into 
the factories, offices, and farms in order to 
impress upon the people the urgency of 
electrification. In January, 1943, some 7000 
collective farmers arrived at the Farkhad 
site. They came in more than 400 carts and 
wagons, bringing with them fodder for their 
horses, food for themselves, tools, lumber, 
fuel, &c. In twenty days they had built 
dugouts to house 40,000 workers. They laid 
out work for 70,000 people. 

In a short time a mass of implements and 
other necessities were delivered on the 
Farkhad site. These included 20,000 shovels 
and mattocks, 5000 picks and crowbars, 
40,000 sacks and barrows, 6000 cubic yards 
of lumber, 25,000 pieces of cane furniture, and 
quantities of office and other household 
goods, such as tables, chairs, beds, kettles, 
lamps, &c. The Soviet report states: 
“Labour productivity has reached levels 
never previously attained on any popular 
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construction project. The five-man crew of 
Comrade Igamberyev regularly turns out 
the work of twenty-five to thirty men.” 
Another farmer “‘ dug up to 60 yards of earth 
a day, although the quota. was only four.” 
Seventy Uzbek girls ‘‘ stood up successfully 
in competition with the best Stakhanovite 
brigades of the project.’’* 

There was an account given in Pravda of a 
prize-winning collective farm in Central 
Asia, in which there were 270 working 

members (about a hundred families). It had 
a power plant for lighting the village street 
and for electric appliances in the homes. In 
the farm itself was a steam power installation 
for central heating. A sawmill was used, and 
a radio with a loudspeaker in the village 
square provided entertainment, news, and 
propaganda. Some 2500 acres of land and 
9000 head of cattle were cared for. Thirty 
efficient operators of agricultural machines 
had a full-time job. The former nomads had 
built their own homes out of rough-hewn 
logs in the style of farm homes in European 
Russia. 

In 1942 it was officially stated : ‘‘ To meet 
the growing demand for electric power, 
several hydro-electric and coal-burning power 
stations will be built,’ near Tashkent (in 
Central Asia), “‘ within six or eight months.”’ 

In the Pamir mountains a new—and the 
first—city, named Khorog, has in operation 
the second section of its hydro-electric 
project. It is used not only for lighting, but 
for local industries. An account of this, and 
other works, was sent over the telephone 
from Stalinbad, which.is 90 miles from the 
Afghan border, to Moscow. There was no 
rail connection with Moscow until recent 
years. 

The Irkutsk-Cheremkhovo power plant 
had a capacity of 24,000 kW (1937), and the 
power plants in the towns of Irkutsk and 
Chita had, as first instalments about ten years 
ago, plants of about 9000 kW. They had also 
broadcasting and radio, telephone, telegraph 
stations in 1937. The Irkutsk station had 
nine transmitters, 291 kW, and for broad- 
casting 10-kW machines. 

There seems to have been nothing much 
published concerning the capacity of the many 
power stations using fuel that are needed for 
the large number of industrial works, some of 
great output, all over Soviet Asia. There is 
the record of a 248,000-kW power plant— 
presumably coal-fired—at Magnitogorsk, in 
the Urals, but that could hardly supply all 
of the electricity needed for industrial work 
and domestic services in that area. There 
must be other large coal-fired stations in the 
great industrial areas of Sverdlovsk and 
Cheliabinsk, in the Urals. 

In the Far East, Vladivostock and Kha- 
barovsk towns are stated to have had, in 
1937, power stations each of 24,000 kW, and 
additional plant has been planned. Those 
are coal-fired. A number of other Far East 
towns are stated to have had plants of from 
6000 kW to 9000 kW. Komsomolsk must 
demand more power than Vladivostock on 
account of its greater industrial output. 


In spite of the lack of data concerning} prospects for the engineering profession in 


power production, it must be obvious, as the 
story of industrial development. in Soviet 


Asia unfolds, that there must be many coal-|accumulate a large “shelf” of ready- 
fired stations producing big outputs of power. | planned public projects. The war programme 

A description of the mobile power stations, |has necessarily taken precedence and the 
supplied by a British firm, for the U.S.S.R.] engineering staffs of all Governments— 
.to assist them in the immense tasks of recon- | Federal and Provincial—have been denuded 
struction has appeared in this journal.t|/by war demands. The same, in large 
These units included those of capacity | measure, may be said of engineering staffs in 


practically certain that some of these units 
were moved into Asia. 

Ural forests supply raw material for a 
large paper mill on the Vishera River and 
paper mills near Perm, the largest plants of 
their kind in the U.S.S.R. Mention is made 
of some of the larger plants erected in the 


industrial areas. According to the 1934 
Magnitogorsk plan, a power-house, of capa- 
city 248,000 kW, was then to be ready to 
supply the mills. No further details seem to 
be available, but it must be obvious that all 
of these great new industrial works must be 
supplied with power. 


PLANNING THE NEw Towns 


A feature of the industrial development of 
Asiatic Russia has been the detailed planning 
of the mushroom towns that have arisen. 
In some cases new railways were built to 
connect them with existing lines or with the 
mines producing minerals needed for industry. 

Perhaps the most spectacular results were 
obtained in the Far East, at Komsomolsk, a 
new major industrial city on the lower 
reaches of the River Amur, as it flows north 
to the sea. Komsomolsk is about 200 miles 
north of the Trans-Siberian Railway. A line 
was constructed to connect the new town 
with that railway, leaving the latter not far 
from where it suddenly turns south towards 
Vladivostock, at Khabarovsk. This last- 
named city had an increase in population 
from 52,000 in 1926 to 200,000 in 1939, 
since when there has been a further increase. 

The name Komsomolsk is taken from the 
young Communist League, 4000 of whose 
members arrived on the site in 1932 and 
began to build the town according to plan. 
They were all volunteers. It was estimated 
to house 300,000 people in 1942 and is known 
to be a great shipbuilding and industrial 
centre, probably already the largest in the 
Far East. 

The other Far Eastern towns on the Trans- 
Siberiah line had immensely increased the 
1926 population in 1939. From Lake 
Baikal, going west to Vladivostock, figures 
for residents, in round numbers, in the latter 
year were :—Irkutsk, nearly 250,000 ; Ulan- 
Ude, created since 1938, in 1941 had 130,000 ; 
Chita, 103,000; Khabarovsk, 200,000; 
Voroshilov, 71,000; Vladivostock, 206,000. 
In 1936 the population in the Soviet Far East 
was three times that of 1926. It has since 
had a great increase. 

It was stated that 600,000 additional 


end of 1942 for plants going into operation in 
the Far Eastern section of Asiatic Russia. 
Material incentives, higher wages, up to 
50 per cent. above those in other areas, were 
granted to workers and professionals after 
1933. Tax exemption and still higher wages 
were advocated by an influential Soviet 
economist in order to secure a much larger 
number of workers needed in the Far East 
for plants and transport planned to be in 
operation after 1942. 

In the Kuzbas coal basin, some 1250 miles 
by rail east of the Ural industrial areas, new 
towns have arisen. The capital of the area is 
Novosibirsk. In the early nineteen-twenties 
the site was used for agriculture of a primi- 
tive type. Novosibirsk was planned, skilled 
workers. were sent there with their tools, but 
the materials in the locality were used for 
construction. New roads were made, houses 
and factories were built, and industrial 
equipment were sent from the West. Where 
cattle had roamed there was a city of about 
half a million inhabitants twelve years later. 
Not far away there was another town, 
Stalinsk, which in about ten years had 
increased its population from about fifty to 
a quarter of a million. 

There are other new industrial towns in 
the Kuzbas basin, rich, not only in its huge 
coal deposits, but because of its very fertile 
soil. The Trans-Siberian line ran through 
it, but before the new plans were put into 
operation Kutnetsk was the only town 
shown on the old maps—it was just a market 
town where farm implements were sold. The 
mines in the district supplied coal for the 
railway. To-day, Kutnetsk is a thriving 
industrial centre. 

The new industrial areas are self-contained. 
Local stone was quarried to build the large 
department stores, the houses and the 
factories. Novosibirsk smelts the ore of the 
mines and produces steel. Foundries and 
engineering shops produce the tractors that 
ensure the maximum production from the 
land. 

Each factory, each mine, has its own 
housing scheme, its own schools, medical 
services, amusement and recreation centres. 
The Kuzbas towns have houses with running 
water and electric light. There are many 
great factory chimneys, electric power 
stations, pithead gear of mines to be seen. 
They are not only self-sufficient, but they are 
adding to the wealth and prosperity of the 
Soviet Union. 





industrial workers would be needed by the 


(To be continued) 








Sl Government planning, coupled with 
announced intentions of private enterprise 
can be accepted as a measure of post-war 
reconstruction and reconversion, then the 


Canada are bright. 
It has not been possible during the war to 


1000 kW, 2500 kW, and 5000 kW. It is 





* Remarkable results enable a gang of workers to be 
rewarded by the title ‘‘ Stakhanovite ” brigade. 


{ Tue Enernerr, April 13th and 20th, 1925. 


private enterprise. Particularly has it been 
impossible to embark on the planning of new 
types of comprehensive projects of far 
reaching extent. On the other hand, all 








Governments have a considerable list of 


Canadian Industrial Plans 
(By a Canadian Correspondent) 


public projects of the normal sort for main- 
tenance and expansion, which have been 
deferred during the war years. Some of 
these are fully planned and others are capable 
of rapid planning. 

The Federal Government has announced 
that it will give consideration to methods of 
stimulating provincial and municipal govern- 
ments to carry out necessary surveys and 
prepare the plans for useful public projects 
to be executed when they are needed to 
stabilise employment. Further, the Federal 
Government proposes to press ahead as 
rapidly as possible with surveys, aerial and 
other mapping and explorations, on the 
results of which a new and forward-looking 
agreed programme for the development and 
conservation of natural resources must be 
built. 
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The Government, which appears to be 
giving the lead in post-war reconstruction, 
has announced that itis notin favour of solving 
the post-war employment problem by huge 
expenditures on public works. Its expressed 
view is that efforts to increase and stabilise 
employment and income must pervade all 
economic policies. On the other hand, it is 
the firm intention of the Government to 
institute a system of managing its capital 
expenditures so that they may contribute to 
the maximum to the improvement and 
stabilisation of employment and income. 


Pusiic INVESTMENT PoLicy 


The deliberate use of public investment 
expenditures as a permanent instrument in 
employment policy has to be undertaken 
experimentally. It will be necessary to 
frame policy to fit the facts of Canadian 
economy and administer it in accordance 
with the Federal constitution. It is believed, 
however, that there will be wide agreement on 
=e a substantial beginning along two 

es :— 

(1) The undertaking of advance planning 
of all necessary and desirable Dominion pro- 
jects so that there may be available a shelf 
of soundly planned projects, ready for execu- 
tion when prospective employment conditions 
make it desirable to increase public invest- 
ment expenditures. Since in the inter-war 
years the public investment expenditures of 
Provincial and Municipal Governments have 
been much greater than those of the Dominion 
Government it will be an essential part of 
such a policy that advance planning on the 
part of these Governments should be 
encouraged. 

(2) The implementation, in co-operation 
with the provinces, of a new Dominion policy 
of expenditures on the development and con- 
servation of natural resources. In view of 
the rapid wartime depletion of natural 
resources, provision for such expenditures is 
urgent. While some of these expenditures 
must be continuous, a substantial portion of 
them may be varied according to employ- 
ment and income levels. 

Preliminary to the launching of recon- 
struction projects, the Wartime Bureau of 
Technical Personnel is engaged in a survey 
of nearly 34,000 technical persons in Canada 
with a view to the utilisation of their special 
qualifications and to facilitate rehabilitation 
of those who served with the Armed Forces. 
This Bureau administers manpower controls 
over technical personnel who are described 
as professional engineers and scientists. 

In order to place in regular peacetime posi- 
tions technical personnel engaged with the 
Armed Forces and in wartime occupation, a 
canvas of all employers in industry is being 
conducted. This allows the Bureau not only 
to place those men being currently discharged 
from the Forces, but by means of the survey 
which includes estimated manpower require- 
ments of this type, for (in many cases) the 
ensuing ten years, the problem of industrial 
reconstruction as a whole can be better met. 
It is estimated that some 5000 men from the 
Armed Forces will be available for placement 
in permanent positions of a technical and 
scientific nature. During the war in Europe 
a high proportion of male university science 
graduates enlisted in the technical branches 
of the Armed Forces, given top priority by 
the Wartime Bureau of Technical Personnel. 
Those who were not going into the Forces 
were directed to high priority industrial and 
governmental occupations. 


THE ATRORAFT INDUSTRY 


Speculation as to the future of the aircraft 
industry in the Dominion has been aroused 


interests of the Canadian Government-owned 
Victory Aircraft Works at Malton, Ontario. 
Many aviation experts believe that the 
Dominion will become the aircraft production 
centre of the British Empire within the next 
ten years. 

Several recent developments in addition 
to the Victory Aircraft purchase by the 
Hawker-Siddeley group of British manu- 
facturers tend to support this belief. It has 
been pointed out that the Hawker-Siddeley 
group includes not only A. V. Roe and Oo., 
manufacturers and designers of the giant 
four-engined ‘‘ Lancaster ”’ bomber, but also 
the Hawker Aircraft Company, the Arm- 
strong-Siddeley Engineering Company, the 
Gloucester Aircraft Company, and the Arm- 
strong- Whitworth Company. 

Observers believe that one big factor in the 
development in Canada of a large peacetime 
aircraft industry is that it would be close to 
the sources of supply of raw materials. Still 
another factor is that transport aircraft can 
be delivered by air, upon completion, to any 
part of the world. 

The amazing wartime advance of aviation, 
the large number of airfields constructed in 
Canada for military or civil use, and the 
decisive significance which transportation 
has always had in Canadian development 
further emphasises the importance which 


of public investment. 


the future it is only a beginning. On both 
and in the exploration, development, and 
safeguarding of the country’s natural 
resources, civil aviation will emerge as a great 


planned pattern. 
THE Paper INDUSTRY 


It is generally believed that the pulp and 
paper industry, which during the last 
generation has been the mainstay of Canada 
in its world trade will be the backbone of the 
country’s post-war development. The per- 
formance of this industry during the six years 
of war was outstanding, in spite of the fact 
that there were serious operating difficulties. 
On the one side there was a sharp restriction 
in the production facilities and, at the same 
time, there was an enormous increase in the 
demand for pulp and paper made in Canada. 
Manpower shortages, both in the woods and 


able to normal commercial use. 





by the recent purchase by British aircraft 





Preparations for expansion of the pulp and|Government laboratories and 
paper industry are evidenced by the recent| Through the medium of the Department of 


announcement that one of the greatest con- 
centrations of paper mills in the world is 
planned for the North Shore of Lake Superior, 
and already agreements calling for the 
expenditure of at least 50 million dollars have 
been signed between Canadian and United 
States companies and the Ontario Govern. 
ment. Three mills now’ are under con. 
struction, with production scheduled for 
one of them before the end of 1945. Another 
is to be in operation next year ; a third will 
start shipping in 1947. From authoritative 
sources it has also been learned that hydro 
and timber surveys have been completed at 
the lower end of the Long Lac diversion and 
that a United States company is planning 
construction of still another mill there. 
The Marathon Pulp and Paper Company, a 
United States concern, has also started con- 
struction of a town site and mill at Peninsula, 
a settlement on the shore of Lake Superior. 
The extent to which Canada actually has 
the goods for pulp and paper manufacture is 
somewhat startling. Canada’s total forest 
area is nearly 1} million square miles. This 
is surpassed only by the forested areas of 
Russia and Brazil, although Canadian cutting 
areas are more highly developed. The pro- 
ductive area of Canada’s forests is officially 
listed as 770,000 square miles, which is 
equivalent to the combined areas of the 


civil aviation will have as a productive field| British Isles, France, Sweden, Portugal, the 
Already there has| Netherlands, Denmark, and Norway. Of this 
been considerable progress in the develop-| productive area, 430,000 square miles are 
ment of commercial aviation, but in terms of | rated as accessible at the present time and, 


174,000 square miles are now being leased 


national and international commercial routes, | for industrial purposes. 


THE SHIPBUILDING INDUSTRY 
The demands of war have provided Canada 


and, in the main, new Canadian employment. | __. ‘ ae rrs 
; ‘ ° with a shipbuilding industry, and the ques- 
The Federal Government has announced that tion uppermost in the minds of all connected 
“ P em bey D sei sens Y Pe with it is its future. Conscious of the great 
Soaee te ee ney part her Navy played in the war, and of the 
a ee, oe Bags ie pial contribution made to the United Nations’ 
permet f ae adh ri , * soar en- | cause by Canada’s production of freighters, 
ee ae ee, See ee eee OF ie eek likely that Canadians will return to 
rapidly as possible and to do so within o the apathy which marked public regard of 
shipbuilding and shipping before the war. If 
Canadian shipping companies can render 
service at reasonable costs in competition 
with foreign lines and if other Governments 
refrain from subsidising in an intemperate 
way, there seems no reason to suppose that 
Canadian firms could not be successful. 
Canada is well supplied with efficiently 
organised ports and has a good network of 
railway and inland shipping connections, all 
repared to handle a large volume of ocean- 

Coes ia . 

orne traffic. 


INDUSTRIAL RESEARCH 


More than at any time in Canada’s history, 


in the mills, increased as the war progressed, | the greatest importance is attached to the 
and presented a serious problem. In spite of |expansion of scientific research in Federal 
all these difficulties the production of pulp-|and other Government laboratories, in the 
wood in Canada during the war set new high| universities, and within industry. 
records. In 1944, 832 million cubic feet of | past, Canadian industry and Government 
pulpwood was produced, as compared with; have been, to a considerable extent, dependent 
621 million cubic feet in 1939. At the same] on sources outside the country for the results 
time the deliveries of pulpwood from Canada| of research and there has been too little dis- 
to the United States during the war averaged | semination of technical knowledge. Scientific 
about 25 per cent. higher than in the pre-war | research has yielded during the war results of 
period, or more than 1,600,000 cords in 1944.|the greatest immediate and future signifi- 
Throughout the war the pulp and paper|cance. Applied to the problems of Canadian 
industry exported products to a total value | industry and resources, equal research efforts, 
of about a quarter of a billion dollars a year, | it is expected, will contribute enormously to 
and hopes are entertained that the value will|the future employment and income of the 
be kept approximately at war level, espe-| Canadian people. The Government proposes 
cially in view of the many new demands for|to continue and expand the work of the 
pulp and paper products which have been| National Research Council and co-ordinate 
developed by war uses and which are applic-|it more closely and effectively with the 
research work of the universities, 


In the 


other 
industry. 
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Reconstruction definite steps have been 
taken to :-— 

(1) Establish and operate a technical and 
scientific information service to make tech- 
nical knowledge and the results of research 

available to industry, and particularly small 
industry throughout Canada. 

(2) Arrange, wherever men and facilities 
are available, for research designed to assist 
special industrial and development projects. 

(3) Establish co-operation and co-ordina- 
tion in long-term research programmes. 

To encourage the expansion of researe Tas ms 
private industry, Parliament 
generous fiscal provisions for Pon 
current expenses or writing off over a period 
of years against taxable income all e: 
ture and investment made in research 
facilities. 


RELAXING CONTROLS 


Nearly two years ago, all Controllers of the 
Wartime Industries Control Board were 
asked to prepare —a plans for the 
ultimate unwinding of their controls over 
construction materials, In addition to this 


longer-range planning, the supply position of 
all materials under contrel ie . + 
under constant review, Following this, t 


relaxation and remoyal of restrictions and 
controls no ee ayn Fn has been 
quietly but s lace. In line 
with this broad ‘a oaliey, the the has been 
able to effect some 125 relaxations of war- 
time Control Orders, without interference 
with the war effort. The list of some of the 
commodities where it a been found possible, 
because of an improved su ition, to 
effect viata eae ade tae of 
importance as aluminium, — zinc, 
copper, lead, steel p machine tools, 
heavy fuel oil, spaetld ess asphalt, and 
motor vehicle replacement parts. 








Centenary of the Imperial 
College 


On Thursday, October 25th, the Imperial 
College of Science and Technology, South 
Kensington, London, will celebrate its cen- 
tenary. On the evening of that day there will 
be a function at the Albert Hall, which H.M. 
the King, as Visitor to the College, will attend. 
On the following two days the various depart- 
ments of the constituent colleges, the Royal 
College of Science, Royal School of Mines, and 
City and Guilds (Engineering) College, will be 
thrown open to the public, Whilst they will 
for the most part wear their ordinary workaday 
aspect, there will, we understand,. be also on 
view a few exhibits of special interest. 

The Imperial College owes its foundation te a 
scheme prepared in 1842 for a school of praetical 
chemistry that was to be named after Sir 
Humphry Dayy. However, though there was 
much discussion of the scheme, it did not eome 
to fruition until 1845. In October of that year 
the proposed college was opened to students, 
and in December its title was to * The 
Royal College of Chemistry,” Its aim was to 
be ‘‘ the prosecution of such researches as may 
become of public benefit and tend to the general 
advancement of this important seience.” 
Hofmann, the first professor of the College, in 
studying coal tar, isolated benzene, and one of 
his students, Sir William Perkin, was the dis- 
coverer of aniline mauve in 1856. With such a 
start the association of the college with 
researches into coal tar products and synthetic 
colouring matters has become a tradition. 

The Royal School of Mines owes its formation 
to the creation in May, 1851, of the Museum of 
Practical Geology. Henry Thomas De la 
Beche, Director of the Geological Survey of the 
British Isles, planned to use the museum as a 
basis for courses in mining and appiied science, 


and in November of the same year in which the 
museum was opened the ‘‘ Government School 
of Mines and of Science Applied to the Arts ” 
came into existence. From the first the School 
assumed a cosmopolitan character, drawing 
students from all parts of the world and giving 
them a fundamental knowledge of the scienges 
whieh govern the art of mining. It had depart- 
ments to study mining, geology, metallurgy, 
natural history, physical and mechanical science, 
and chemistry 

This “ Scianiend School of Mines ” did not 
have a long independent existence, for it was 
very soon a mated with the Royal College 
of Chemistry te form the * Metropolitan School 
of Beienee Applied to Mining and the Arts,” 
48/This arrangement proved somewhat unfor- 
tunate, as the study of became the prime 
object of the school, and that of the sciences, in 
its subordinate position, cauld not be carried | bio 
on with entire satisfaction, As a result of the 
efforts of Thomas Huxley, Professor of Biology, 
the pure scienee departments ef what had now 
become the Royal Bchool of Mines were trans- 
ferred in 1872 to a new building, in which, after 
reorganisation, they became a 1 school of 
science, later te be named the Ro al College of 
Science. 
The last of the three units forming the 
Imperial College was founded by the Corpora- 
tion and Livery Companies of the City of 
London, which set up the “ City and Guilds of 
London Institute for the Advancement of 
Technical Education " in 1878. The programme 
of this Institute included the establishment of 
‘‘a eentral institution er college for the 
advanced education of those who had acquired 
sufficient knowledge of science or the arts to 
profit by instruction in the industrial applica- 
tion of these.” The present City and Guilds 
(Magineening) College was opened to students 
in December, 1884. Its first Dean was Professor 
Unwin. 
Whilst ‘‘ pure " science has not been neglected, 
the Imperial College, training students, as it] ing 
does, fer technical work in industry, has always 


been closely associated with the application of 
science. The development of aniline dyes has 
already been mentioned. The structure of 
isoprene, the foundation material of synthetic 
rubber, was first suggested by Sir William 
Tilden, who occupied the Chair of Chemistry 
» eg ‘eld Reyal College of Chemistry. Much 
the pioneer work on the erystalline structure 

of metals was done in the Royal School of Mines. 
The work done by the tgs and Guilds (Engi- 
) College in all kinds of engineering 

inv! tion is well known, Some idea of the 
field now covered can be d from a short 
list of some of the subjects under study. It 
includes anmsthetics, new synthetic drugs, the 
physiology of fungi and baeteria causing plant 
par gar the cultural problems of vegetables 
lants, including problems of agricultural 
doveopwite in the , the chemical and 
of rub ” and cotton, the 

+e ll ie applied entomology, technical 
optics, including the use ef the electron micro- 
a (the first example of which in this country 
designed and tested by members of the 
College in ¢9- tion with Metropolitan- 
Vickers Elec Company, Ltd,}, meteorology 
and chemical technology, Seeloeiecty that con- 
cerned with combustion. In matters more 
closely connected with engineering, heat transfer 
has been eontinuously studied for many years, 
and many kinds of struetural research, and 
research a other civil engineering problems, 
incl the deterioration of timber due to sea 
action, the behaviour of waves, flow of water in 
pipes, &e,, have been undertaken. Recently 
much researeh on electrical measurements at 
frequeneies above a million cycles per second 
has been done, Many kinds of mechanical 
agnening 9 problems have been and are being 
war work of the Imperial College 

cannot yet be wholly revealed. Amongst 
investigations undertaken were some in cen- 
nection with the * Fido” dispersal of fog on 
airfields and in the development of flame-throw- 
ms, The College also contributed to 





ing “Weapo: 
the development of the atomie bomb. 








jp accompanying engravings and drawings 
show details of a new design of electric leyel- 
luffing portal jib crane which has been designed 
and constructed by the Wellman Smith Owen 
Engineering Corporation, Ltd. A number of 
these eranes are being manufactured to the 
order ef the Ministry of Supply for Russia, and 
others are in course of construction for France. 

The erane is primarily designed for the hand- 
ling of coal and iron ore by means of four-repe 
grabs, while proyision is made for the easy 
detachment of ti he grab and the substitution of 
a spreader beam with a lifting hook, enabling 
sctnany vada toten deals Si pipe | 15 tons. 

This erane incorporates the firm’s newly 
patented design of level luffing gear, which 
gives the adv of a direct run of hoisting 
rope between the barrel and load, a horizontal 
movement of the load when the jib is luffed, and 
a substantially genstant horizontal velocity ef 
the load during the luffing operation. It will 
be noted that the slewing or upper portion of 
the crane is mounted centrally on a travelling 
portal structure. 


GENERAL CONSTRUCTION 


The general construction of the crane will be 
seen in the accompanying drawing and engray- 
ings. The revolving framework consists of @ 
machinery platform and superstructure made 
of heavy rolled steel sections and plates, securely | & 
riveted and gusseted together, ‘and firmly 
braced in all directions. The machinery plat- 
form is covered with chequer plate, easy access 
being given to the motors and gearing, and the 
machined circular tracks on the underside of 
the platform, which run on the rollers of the 
slewing path. This same frame also incorporates 





a massive bearing for the centre pin. The upper 


Level-Luffing Portal Jib Crane 


ete 


part of the superstructure is bored tw receive 
the links for the jib connecting members. The 
links, particularly the upper jib link, are of sub- 

stantial construction, in order to withstand the 
direct loading and the lateral stresses when 
slewing, “the ib itself is of lattice braced design 
with heayy sections for the top and 
lower pr Ladders are ded to give 
access to the s cabin, and the jib head 
sheaves, The outer jib head sheaves are of cast 
steel, and the other rope pulleys are cast iron. 

All pulleys are provided with oil reservoirs of 


“os 
the > ene particulars and dimensions are 
given in the following table. 


Dimensions and Particulars 


Maximum working tend =e fe 
Maximum radius .. ee aie 
Minimym 10:5 m. 
Mexinwn height of lift above rail 
level 20 m, 
Lowest position of f grab below pil 
leve} ... 10-5 m. 
Total List 0/5 ee ee 
Centres of rail track 10-5 m. 
Approximete weg of orane ex: 
cluding ballast . 180 tons 
is yd of ballast .. 60 tons 
‘otal ap: paenate: weight o of ¢ crane 
ip w: » 0 tons 
_— m, “6 min. 
fing speed. pail 2a: range in 30 sec. 
T. speed . les 35 m. per min. 


Hoistinc GEAR 


The hoisting gear is mounted on the revolving 
platform and, as will be seen from our plan 
drawing, it comprises two separate winches, one 
for operating the grab closing ropes and the 





other for operating the holding ropes. Each 
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winch consists of a cast iron rope drum driven 
by a 75 B.H.P. Metrovick motor through 
machine-cut double -helical and spur gearing, 
all of which is totally enclosed. The gear- 
poxes are of heavy plate construction with 
machined joints and integral shaft bearings. 
Ball and/or roller bearings are used for the 
motor extension shafts, with solid bearings with 
split gun-metal steps for the slower-running 
shafts. Inspection covers, filler caps and dip- 
sticks, also lifting lugs, are provided. The gears, 
wheels, and rope barrels are hydraulically 
pressed on to the shafts and are securely keyed 
to them. Tecalemit nipples for lubrication by 
grease are also provided. In all motions, 
Bibby flexible couplings between the motor and 
gear units are fitted. The rppe drums are of 
large diameter and are machine grooved right 
and left hand, so as to wind on the two parts of 





rope in a single layer without overlapping. 
Provision is made for a number of spare coils 









lLuffing 
| Motor 


, 6-117, 





10 Tons) 





Ballast Tanks | |\. 
(6 


as already stated, are of the four-rope type, with 
the following characteristics :— 
Ore Grabs 


Flush capacity 110 cubic feet or 3-1 cubic metres 


Heaped capacity ... 135 cubic feet or 3-8 cubic metres 
Weight of empty 

Me cep. ake ttond. eae we 

Coal Grabs 

Flush capacity . 250 cubic feet or 7 cubic metres 
Heaped capacity ... 320 cubic feet or 9 cubic metres 
Weight of empty 

grab ... ... «. TEtons 


The four ropes are each 3}in. in circumference 
and are made of, extra flexible steel wires made 
up into six strands, each of twenty-four wires. 
The two holding ropes are attached to the cross- 
head of the grab. and are easily detachable, 
while the two closing ropes are coupled to the 
crane ropes through Bordeaux connections in 
order to permit the grab to be easily discon- 
nected and the lifting beam substituted. This 





attachment consists of an upper and lower 
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bottom corner of our general arrangement 
drawing. The positions of the fixed and moving 
pivot points, and the lengths of the upper and 
lower jib links, are so proportioned that the 
extensions of the links always intersect at a 
point vertically below the centre of movement 
of the jib, this centre moving in a horizontal 
path. As will be seen from the drawing, the 
arrangement is such that when luffing from 
maximum to minimum radius the guide sheaves 
at the tail end of the jib move downwards in a 
vertical path by an amount corresponding to 
the resultant lift of the jib head pulleys, thus 
paying out tope and maintaining the load at a 
constant level. At the same time, the centre of 
movement of the jib follows a horizontal path, 
and consequently the only energy expended in 
altering the radius of the load is that necessary 
for overcoming frictional resistance. The robust 
construction of the upper jib link, which is of 
strong welded construction with steel pivots, 
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of rope to be left on at each end of the drum, 
when the grab is in its lowest working position. 

The two winches are of identical construction, 
apart from the fact that the closing rope winch 
is geared to run slightly faster. They are 
operated by the Igranic Company’s patented 
system of electrical control. to which we shall 
refer later. Each winch is furnished with a 
motor-operated brake, and an emergency 
brake mounted direct on the rope drum. The 
emergency brake is weight operated, and is 
normally held in the ‘‘ off ” position by means of 
an air cylinder. The brakes are applied by 
means of a foot-operated air valve in the 
operator’s cabin. For this purpose an aig com- 
pressor with an air re_ervoir andelectrical control 
is provided. So as to prevent overwinding each 
winch is fitted with an automatic self-setting 
limit switch. Safe-load indicators of the Wylie 
pattern, operated from the closing ropes of the 
grab, are also provided. ‘The grabs are of 
Priestman Bros.’ design and construction and, 











GENERAL ARRANGEMENT OF CRANE 


beam for connecting to the holding and closing 
ropes of the crane respectively. The lower 
beam can be independently operated by the 
grab closing winch to lift loads up to 7} tons, 
or it may be coupled to the upper beam by the 
two links provided. When so coupled, loads 
from 7} tons up to the maximum 15 tons can be 
lifted by running the holding and closing 
winches simultaneously, the load then being 
carried on the four ropes. 


Levet LuFFinc GEAR 


Considerable interest, because of its novelty, 
attaches to the level luffing gear, which is pro- 
tected by the British patent No. 566,767. It is 
designed to give a horizontal movement of the 
load when the jib is luffed, and a substantially 
constant horizontal load velocity during the 
luffing operation. The arrangement of the jib 
connecting members, at minimum and maxi- 
mum radius, and at mid-jib position, is shown 
by the three small sketches at the right-hand 









MID-POSITION. MAX. RADIUS. R 


will be appreciated, if the view of this link is 
studied. The luffing motion is obtained by a 
pair of parallel screws, connected to the 
upper jib link. The screws are actuated by 
rotating nuts, securely fixed in the bores of 
two spur wheels, which are driven simul- 
taneously by an electric motor through a suit- 
able train of gears. The gears are totally 
enclosed in an oil-tight box and are carried 
along with the driving motor, on a pivoted bed- 
plate of substantial construction, which is 
mounted in trunnion bearings fixed near the 
apex of the crane superstructure. The luffing 
motion is furnished with an Igranic motor- 
operated brake, and Wellman patent limit 
switches, so as to prevent overrunning in either 
direction. The views reproduced on the left of 
page 262 show the arrangement of crane jib 
links and the luffing screws and motor drive. 


SLEWING GEAR 





The slewing portion of the crane is carried on 
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a circular roller track mounted centrally on the} that of the two bogies on the water side of the 


portal structure, and it revolves around a 
massive forged steel centre pin, securely attached 
The upper and lower tracks 
between which the rollers run are accurately 


to the structure. 


machined to fit the coned surfaces of the rollers. 
The movement is obtained by means of a pinion 
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which gears with a circular rack of cast steel 
fixed to the lower track of the slewing path. 
Theslewing pinion is securely keyed to the lower 
end of a vertical shaft, which is driven on the 
revolving platform by a motor through a worm 
reducing gear. An adjustable slipping device is 
incorporated in the worm drive to protect the 
pinion from overloading. The slewing motion 
can be braked by operating a foot pedal in the 
control cabin. A view of the roller path and 
the centre pin is shown in one of our engravings 
on page 262. 


TRAVELLING GEAR 


The crane, as shown in the right-hand lower 
view on page 262, is supported on four four-wheel 
motor-driven compensated bogies, one under 
each corner of the main portal structure. On 
each bogie there are two pairs of double- 
flanged cast steel travelling wheels, mounted in 
tandem, and articulated on a main rocker beam. 
In turn the rocker beam is pivoted on a steel 
pin fixed in the lower end of the leg of the portal 
structure. The wheel side frames and the rocker 
beam are of heavy fabricated construction and 
are well braced both top and bottom for lateral 
stiffness. The travelling wheels are keyed to 
their axles, which run in heavy cast steel 
bearings with gun-metal steps, bolted-on covers, 
and grease pockets of ample capacity. Each 
bogie is separately driven by a 24 B.H.P. 
Metrovick motor mounted on the side frames 
of the leading pair of wheels and geared to them 
by worm and spur reduction gearing. The 
hardened worm runs in dual-purpose ball 
bearings and the worm wheel has a phosphor- 
bronze rim with a steel centre. Each bogie has 
an Igranic motor-operated brake between the 
driving motor and the worm reduction gear, the 
brake drum being connected to the motor shaft 
and worm spindle through a Bibby flexible 
coupling. Simultaneous control of the four 
travelling motors is obtained by the use of a 
special contactor panel and two master control- 
lers. One of the controllers operates the motors 
of the two bogies on the land side, and the other 





crane. As will be seen from the view we give 
inside the control cabin, the controllers are 
mounted with the handles adjacent to one 
another, and are assembled on a common bed- 
plate. Under normal conditions the two con- 
trollers are worked simultaneously, but in the 
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ARRANGEMENT OF MACHINERY; 
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event of one side of the crane tending to lead or 
to lag, each controller can be operated inde- 
pendently so that any misalignment can be 
corrected. 


MAcHINERY HovusE AND OPERATOR’S CABIN 
The whole of the machinery on the slewing 
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platform is enclosed in a weatherproof house, 
constructed of steel framework covered with 
flat steel sheets.. Suitable fixed windows and 
doors are provided, and for the overhaul of the 
motors and gearing an overhead runway made 








of a rolled steel joist with a travelling hoist 
block is provided. In the upper portion of the 
machinery house the contactor panels and 
resistances are conveniently arranged. ‘he 
operator’s cabin is arranged at the front of the 
slewing structure, and it is high enough to give 
the operator a wide and unobstructed view, 


diy 


~ 


Slewing 


Motor 


~ Closing 
Motor 


O 


~£-~-—~-~, ’ 


1”’-0" 


sree 





é 


The view we reproduce shows clearly the over- 
head joy-stick for the luffing and slewing 
motions of the crane, which can be operated 
independently or together. The stability of the 
crane is assured by the provision of ample 
ballast capacity at the end of the revolving 
platform. The ballast is contained in a steel 
tank and may consist of pig iron or other suit- 
able material. Approximately 60 tons of ballast 
is required. 


ELEcTRICAL EQUIPMENT 


The electrical equipment is designed for three- 
phase A.C. current at 380 volts, 50 cycles, and 
the specification of the machinery and wiring 
is D.I.E.E. 8A, which also: covers industrial 
electrical equipment for the U.S.S.R. The 
motors are all of Metrovick design and 
manufacture, and are of the. enclosed slip- 
ring reversing pattern and have a one-hour 
rating with a temperature rise not exceeding 
50 deg. Cent. In addition, the motors for the 
luffing and travelling motions are of weather- 
proof construction. The c1ane is.wired through- 
out with 600-volt V.I.R. cable run in heavy 
steel conduit. The cables are insulated with 
vulcanised rubber carefully taped and bra‘ded. 
As will be seen from the illustrations given, 
each crane is provided with a 60m. length of 
C.T.S. flexible feed cable for connecting to the 
source of supply. This trailing cable is auto- 
matically taken up and payed out as the crane 
travels along by means of a weight-operated 
self-reeling drum mounted on the portal struc- 
ture of the crane. 

A feature of the hoist and hold winch control, 
already referred to, is the Igranic Company’s 
patented system of control comprising two con- 
tactog panels and two master drum controllers. 
These are assembled in a common framework 
and have their handles adjacent to one another 
so that they can be operated so as to permit of 
simultaneous or individual operation with one 
hand. 

The control is such that the loaded grab may 
be hoisted with the holding and closing line 
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motors sharing the load, and the full grab may 
be lowered in the same way by a simple move- 
ment of the master controller. The empty grab 


troller handle. Separate contactor circuits for 
the motors connected in parallel on the near and 
far legs are provided. The two master con- 
trollers working in con- 
junction with these cir- 
cuits have four notches 





Ftd OM 
dé fo deh aldalsouss o4s-79 41) 
sds bra Rok 
df vi woiv e'mowarebe'd of i 
~ viTeo ni el Cupioa 


ie fieers 
CEs St 


Merville: ead 64 








GENERAL VIEW OF CRANE 


may also be lowered without any tendency to 
close. A special jamming relay is incorporated in 
the closing line equipment, and is designed to 
re-insert resistance into the motor circuit in 
the event of the bucket blades encountering 
some obstacle they cannot crush or should the 
motor become overloaded. Should the holding 
not have accelerated before the grab is off the 
ground, the closing line will be somewhat over- 
loaded, and consequently the jamming relay 
will insert resistance into the motor circuit 
temporarily, thus allowing the holding line 
motor time to accelerate and share the load. 
The system of control also provides counter- 
current braking in the lowering direction, so that 
heavy loads can be lowered gradually under 
perfect control. The contactor panels have 
mechanically and electrically interlocked stator 
contactors, and rotor resistance accelerating 
contactors, with easily renewable contacts, 
magnetic blowouts, and D.C. operating coils. 
The supply for the control circuit is obtained 
from a step-down transformer and a Westing- 
house pattern metal rectifier. As will be seen 
from our illustration, all the contactor panels 
are arranged on an angle iron framework and 
are enclosed in sheet steel floor fixing cases with 
inspection covers and plain cable entries. 

For the slewing and luffing motions there are 
reversing drum type controllers with the 
universal operating handle overhead joy-stick, 
designed for single or dual control. 

For long travel motion the Igranic equipment 
comprises one four-motor contactor panel with 
a floor fixing case and triple-pole stator reversing 
contactors and double-pole rotor resistance 
short-circuiting contactors, which close under 
the control of an easily adjusted timing device in 





in both directions, giv- 
ing motor resistance 
control and a central 
‘* off” position. There 
are also “‘ off’? position 
interlocks, together with 
the necessary contacts 
for use with the motor 
brake. The adjacent 
arrangement of these 
operating handles, per- 
mitting either simult- 
aneous or individual 
operation, has already 
been referred to. Auto- 
matic protection is 
afforded by twelve sin- 
gle-pole overload relays 
with time lags and 
adjustable settings. The 
starting resistances for 
the various motions are 
of the Rheostatic Com- 
pany’s unbreakable grid 
type, with a five 
minutes’ rating. A 
separate protection 
panel is fitted for the 
hoisting, closing, luffing 
and slewing motors. It 
has a triple-pole electri- 
cally operated contac- 
tor type circuit breaker 
with a single-pole mag- 
netic overload relay in 
two phases of the motor 
circuit and one in the 
common return. Time 
lags and _ adjustable 
settings are fitted and 
an ironclad “ start ” 
and “stop” push but- 
ton with a pilot lamp is 
supplied. The protec- 
tive panel is_ inter- 
locked with the con- 
trollers so that the cir- 
cuit breaker will not 
reclose until all the 
controller handles are 
returned to the “off” position. For dis- 
tributing the current between the fixed and the 
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OPERATOR'S CABIN 


revolving parts of the crane there is a rotary 
contact column of the 


self-aligning type 





accordance with the operation of the master con- 





attached to the centre pin. 


LIGHTING AND Heatinc EQUIPMENT 


The lighting arrangement includes a four 
100-watt lamp cargo cluster with a reflector, 
enclosed in water-tight fittings. It is 
attached to the underside of the jib. There are 
two smaller cargo clusters under the portal 
structure, and a number of four 100-watt bulk- 
head fittings in the machinery house. These 
lighting points are served from an oil-immersed, 
380/220-volt, stepdown transformer with a 
main distribution box and suitable switch and 
fuse boards. 

There are also “‘ Lo-Vo-Lite”’ units for use 
with the 12-volt portable handlamps, which 
are for use in the machinery house, the con- 
tactor house, the operator’s cabin and on the 
portal structure. 

For heating the crane, there are three 1-kW 
heaters in the machinery house and two in the 
operator’s cabin. They are supplied from a 
separate 220-volt stepdown transformer. 








Employment and Employables* 





I THINK most people will agree that. indus- 
trialists and business men like to see business 
operate at a high level. They would be crazy if 
they did not. The minority of speculators, 
pawnbrokers, receivers in bankruptey, and 
others who thrive on the downbeat is so small 
in comparison to the total as not to count. 

By the same token those who own or run a 
manufacturing plant like to see plenty of people 
at. work in them, for high-level employment 
goes hand in hand with high-level business. 
I have never yet heard an employer complain 
because the demand for his goods forced him 
to put ten or a thousand more workers on his 
payroll. His complaint may be that he has not 
been able to get them. 

There is no reason whatever, then, why 
employers should not welcome a situation in 
which business could be kept so good that all of 
the people who could and should work have the 
opportunity to do so, regardless of colour, creed, 
sex, or political affiliation. 

There is also no reason why employers, 
realising that there are ups and downs in 
business, and probably always will be, should 
object to the expenditure of Government funds 
in sound public works during bad times to take 
up the slack in what might be called the legiti- 
mate employment volume. 

But there is considerable difference of opinion 
as to what constitutes that volume. Secretary 
Wallace and the authors of the Full Employ- 
ment Bill say it is 60 million. Most of our 
statisticians, economists, and even top labour 
leaders cannot see it as more than 55 million. 
The Committee for Economic Development 
figure the labour market in 1947 at 54 million. 

One of the great dangers of creating 60 
million jobs is that if the politicians are wrong 
and the experts right, people who need jobs 
and should have them will be saddled, through 
taxes, with the cost of keeping at work 5 million 
persons who do not need jobs and therefore 
should not have them. 

Take grandpa, the retired fireman, for 
example. He was seventy last April and getting 
along comfortably on his pension. But war 
wages brought him back into the labour market 
as a war plant worker. When he is discharged 
from that work, is he still a legitimate worker ? 

Or take Mrs. Smith, who did not work before 
the war, but stayed home to keep house for her 
husband, who was a war worker, and to mind 
the children. That extra money came in handy, 
and her work did, too, during the emergency, 
but is she still to be regarded as a legitimate 
worker ? 

Or take Johnny Simkins, who left high school 
at sixteen because war made it possible for a 
boy to take home a man’s wages. Shall we con- 
tinue to support him in the style to which he has 
become accustomed or send him back to school ? 

These questions are indeed serious ones, for 
Ithere are several million of them. And they are 
particularly serious for the members of the 
egitimate labour market. 








* J. H. Van Deventer, in Iron Age, September 13th. 
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DEATH 


On October Ist. Epcar Wiit11am Trois, of Nutfield, 
Surrey, and of I. A. Timmis and Son, Millbank House, 
Millbank, S.W. 1, aged 77. 











TAXATION 


To mark its thankfulness for the happy 
ending of the whole war, London alone has 
just put into savings over one hundred and 
forty million pounds. But it is to be hoped 
that the end of the saving period is not far 
distant and that we shall soon see no more 
posters bidding us save, and no more of the 
anomaly of adjacent advertisements inducing 
us to buy placed side by side with official 
sketches imploring us to beware of the 
squander bug! We look forward to a 
national spending week in place of a national 
saving week, to shop windows full of goods, 
and exhibitions of national products. 


Industry cannot flourish whilst purse strings 
are tight. It requires money to be in rapid 
circulation through a thousand channels. 
In a state of war, Governments have of neces- 


peace it is the individual spender who keeps 
the greatest volume of money moving and 
the wheels of industry revolving fastest. We 
must expect that a Socialist Government will 
keep in its own hands a greater share of the 
country’s spending than Conservative or 
Liberal Governments did, but even it cannot 
deny to the people the right to buy what and 
where they please, and cannoi fail to recog- 
nise that the interests of employment and 
industry are best served when that freedom 
exists. 

Since this fact is generally admitted, it is 
a safe supposition that the new Government 
will endeavour to reduce as quickly as it is 
safe to do so the burden of taxation, which, 
by directing money into a single channel, 
hinders the widespread demands on which 
industries flourish. Much interest for 
everyone of us therefore attaches to the 
survey of the position under the title 
** Demobilisation of War Taxes,’ which was 
circulated by the F.B.I. a few days ago. This 
survey summarises, first, the familiar argu- 
ments for war taxation, particularly that it 
prevented inflation by arresting the extrava- 
gant expenditure of a national income 
which had risen to nine thousand million 
pounds. Of this total, taxation absorbed 
about one-third, and it is clear that if the 
national income can be increased the ratio 
of taxation can be reduced. The F.B.I. 
therefore concludes that “the guiding prin- 
ciple (in the levying of taxes) should be the 
encouragement of production. Those taxes 
which most discourage work and enterprise 
should be discarded first, those which increase 
costs of production and the cost of living 
should go next, and the last reduction should 
be in those taxes which are selected to be 
retained as the main sources of permanent 
revenue because they least impede the pro- 
ductivity of the nation-’”’ Everyone will 
agree that taxation for control as much as 
for revenue should be levied as far as circum- 
stances allow in a manner that will impede 
as little as possible the productivity of the 
nation. Adopting this criterion, the F.B.I. 
suggests that ‘‘ a reasonable order of priority 
of reduction of taxes’ would be, first, the 
cancellation of those taxes which “ consti- 
tute forced loans which the State is pledged 
to repay.” Secondly, the repeal of the 
Excess Profits Tax at an early date. In this 
the F.B.I. goes further than our highest 
hopes, which did not carry us beyond a sub- 
stantial reduction of E.P.T. A reduction, it 
states, ‘reduces the injury, but does not 
remove it,” and concludes that “A tax 
which falls only on the excess profit over a 
capricious standard is contrary to all motives 
which should govern business activity. It 
should be withdrawn before it becomes a 
disease.”” There are, we imagine, very few 
engineering firms that will take exception to 
this conclusion. Most of them are looking 
forward to extending their businesses and 
many will not be encouraged to do so if their 
profits are to be restricted within their 
pre-war limits—the “ capricious standard.” 
The F.B.I. calls for the repeal of the N.D.C. 
(National Defence Contribution) with the 
E.P.T. On the subject of the Purchase Tax 
the recommendation is that it should be 
reduced as goods become more readily 
obtainable. That would appear to be a wise 
course, for a selective tax would tend to 


Whether or not the tax should ever be com. 
pletely abolished is another question. Several] 
foreign countries have found a small purchase 
tax valuable, and it is doubtful that the 
F.B.I.’s fears that by increasing the cost of 
living it increases the costs of production, 
and is therefore a tax on productive 
capacity, are well founded. A very small! 
tax would bring in considerable revenue with, 
little or no appreciable effect on the cost of 
production and the cost of living. On the 
Income Tax the Federation’s view is that ‘the 
balance of advantage lies in early reduction 


firms hard hit by the war, the restoration of 
full incentive, and the legitimate desires of 
the ordinary man for some relaxation in the 
high level of taxation.” 

At no time in the history of the country 
was it more important that taxation should be 
so levied that industry would be encouraged 
to branch out into new enterprises. That it 
can do, on the one hand, by diminishing the 
burdens on industry itself, and, on the other, 
by lessening those on purchases. Even the 
taxes themselves must be of benefit to the 
industries and occupations of the country 
as a whole; otherwise they would be 
unjustifiable. Taxation is the means by 
which the people entrust to the Government 
money for expenditure on purposes beneficial 
to the whole community. Different Govern. 
ments have different views on what is best 
from all points of view. In this report the 
F.B.I. has kept within its proper field and 
only discussed the incidence of taxation upon 
industry. It is too much to expect that ali 
it proposes will be acceptable to the Chan- 
cellor of the Exchequer, but we are justified 
in hoping that he will give consideration to 
the opinion of a body that has made the study 
of industrial needs its primary concern. 


The Scientific Civil Service 


To-nayY it is a truism to say that our whole 
civilisation is founded upon the works of 
scientists and engineers. Without the devices 
that they have created, without our great 
industrialisation built upon scientific pro- 
duction, a country such as ours could not 
support nearly so large a population. Nor 
without the public works for water suppiy 
and sewerage, for light, heat, and power that 
engineers have built upon scientific principles 
could the health of the population be main- 
tained. The Government has long been 
aware that for efficient administration the 
affairs of the country must be placed in the 
best of bands. But in this modern age, in 
which administration operates through the 
mediums of the telegraph and telephone, air- 
craft, the railways and the roads, government 
depends as much upon scientific as upon 
administrative skill. Thus, Government 
service, drawing no invidious distinctions 
difficult to reconcile with realities, ought to 
be made as attractive to first-class scientific 
brains as to administrative ability. It is the 
object of the proposals in the White Paper on 
the Scientific Civil Service to raise the status 
of that Service on to a level comparable with 
that of its administrative counterpart. 
Some days ago we received from the Insti- 
tution of Professional Civil Servants a 
pamphlet dealing with the White Paper. 
That Institution was consulted by the 








sity to be the chief spenders, but in healthy 


control demand without hampering industry. 


Barlow Committee (on whose recommenda- 
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tions the White Paper is based) and many, 
though not all, of its suggestions were 
adopted. The Institution now finds itself 
not wholly in accord with the White Paper 
proposals. For whilst under those proposals 
the status of the scientific grades is mvch 
improved vis-a-vis the administrative grades, 
it is the opinion of the Institution that parity 
of treatment has not yet been granted. The 
making of a comparison between the careers 
open to entrants to the administrative and 
scientific sides of the Government service 
under the new proposals is not simple, since 
certain essential information is lacking and 
very much depends upon the new rates of 
promotion. Broadly, however, the Institu- 
tion concludes that the “ outstanding ”’ 
scientific officer will have a career roughly 
equivalent to that only of the “ average ” 
administrative officer, the ‘‘ average ’’ scien- 
tific officer’s prospects being substantially 
less satisfactory. That is a comparison that 
the Institution is more capable of drawing 
than ourselves, owing to its greater familiarity 
with Treasury methods. But there is another 
unsatisfactory feature about the proposals 
that will be clear to all. It is proposed that 
the salaries of scientists should now be 
subject to the provincial differentiation that 
applies to the administrative grades, a 
differentiation amounting to about one- 
fifteenth of the salary as between a London 
and a provincial appointment nominally of 
the same grade. This differentiation is no 
doubt intended by the Treasury to compen- 


however, since the more important adminis- 
trative posts are mainly in London, transfer 
to London is likely to be looked upon as pro- 
motion even when theré is no change of 
grade. In the Scientific Service, however, 
since much of the work done in London is of a 
routine rather than of a productive nature, 
it is undesirable that transfer to London 
should give the impression of promotion. 
Moreover, whereas the majority of adminis- 
trative officers work in London, the very 
reverse is true of the scientists, so that, so 
long as status is measured in terms of 
remuneration, the application of differentia- 
tion would act to the disadvantage of the 
Scientific Service. 

The White Paper indicates that the 
Government has taken a step forward 
towards the ultimate realisation of the true 
importance of scientists and engineers in a 
scientific and technical age. Its action in 
raising their status will, it may be hoped, 
encourage certain other public bodies to 
reconsider the remuneration offered to their 
technical staffs. But while the substantial 
improvement of salary granted to higher posts 
in the Service and the benefit of more rapid 
advancement which younger members will 
reap are welcome, scientists and engineers 
will not, we think, regard the White Paper 
proposals as wholly satisfactory. Nothing less 
than treatment equivalent to that granted to 
the administrative side is due to their services 
to the country during war and in the troubled 
peace that lies ahead. Sooner or later, we 





sate for differing costs of living. In effect, 


believe, it will be found necessary to grant it. 








Letters to 


(We do not hold ourselves responsible for the opinions of our correspondents) 





THE GOVERNMENT AND ENGINEERS 


Str,— Your Leader in the current issue of THE 
ENGINEER is most apropos, in that you raise the 
very important question of the position of the 
professional engineer in the State. You set out 
ina previous Leader the necessity for co-opera- 
tion between research, design, and production, 
but it is a remarkable fact that this has never 
been fully recognised in the Civil Service. With- 
out in any way disparaging the work of the 
scientists, the actual production of all the intri- 
cate weapons and munitions which contributed 
so appreciably to the winning of the war was 
the responsibility of the engineer, who planned 
the most suitable lay-out and equipment and 
organised the most efficient means for ensuring 
maximum production. 

The two White Papers would seem to leave 
the engineer as the Cinderella of the Civil 
Service, and it is hoped that your Leader may 
bring forward the Fairy Prince who will effect 
a tardy justice. 

GEORGE W. TRIPP. 

Bromley, October 2nd. 





G.W.R. LOCOMOTIVE PERFORMANCE 


Srr,—May I thank Mr. Nock for his reply to 
my letter on this subject and say that I agree 
that figures for consumptions of water or coal 
are usually overall averages ? But I quite defi- 
nitely do not agree that any part of a given test 
Tun could be singled out as showing a con- 
sumption of one-half the average figure; that 
is, if the engine was being worked as indicated 


the Editor 


An official test with this class of engine under 
notice gave a mean water rate per D.H.P.-hour 
of 28-1lb. Mr. Nock divides this by two and 
is quite happy about it. Further, the figme of 
14-4 1b. per D.B.H.P.-hour is now defended by 
the statement that the water rate is bound to 
work out favourably “‘ when the ratio of D.H.P, 
to I.H.P. is almost at its highest.”” This is quite 
true. I wonder, however, if we may be let into a 
secret by being told what the I.H.P. was consi- 
dered to be. Isuppose a value has been arrived 
at for this, otherwise the above statement would 
not have been made. I do hope I am not 
asking too much. 

E. C. PouLtTNEY. 

London, September 29th. 





WHOSE FAULT ? 


Srr,—Correspondence from C. A. Middleton- 
Smith and “ Mariner,” recently published in 
your columns, served to emphasise a problem 
which affects many trained engineers now 
resuming their place in peacetime industry and 
those young men about to enter the engineering 
profession for the first time. 

Unfortunately, the problem is larger than the 
correspondence has so far suggested. The main 
reason why it is so difficult for those entering 
industry to obtain satisfactory salaries is that 
the general level of salaries paid to professional 
engineers is low. Were evidence required to 
establish this unfortunate fact, the writer would 
have no difficulty in providing it ; but readers 
are more likely to be able to add to the evidence 
rather than attempt a refutation. 





by the admission rates given by Mr. Nock. 


‘suitable link between professional engineers 
and employers” could be forged to establish 
proper minimum salary scales for professional 
engineers. In this connection, it may interest 
your readers to know that the Association of 
Scientific Workers has carried out much research 
into what constitutes reasonable remuneration 
for professional men in the engineering industry. 
Salary scales which we have devised take into 
account experience, qualification, and responsi- 
bility. For junior workers a scale has been 
drawn up which is based upon age, with incre- 
ments for scholastic attainments. 

In certain firms fair remuneration is a prin- 
ciple firmly adhered to, but professional engi- 
neers can ensure that this principle is more 
widely applied than at present by availing them- 
selves of the Association’s advice and assistance 
and by working individually and collectively for 
the adoption of proper standards of remunera- 
tion. Many a firm will lose the opportunity of 
employing the best man for a particular job 
unless more attention is given to the question of 
appropriate salary and associated conditions. 

Ben Smita, 
National Organiser. 
London, October Ist. 





FUEL ECONOMY 


Srr,— Within little more than a few days the 
fuel economy drive will be intensified by the 
banning of industrial and domestic heating, 
determined by dates published in the Press or 
broadcast by radio ; but this year and in future 
it seems that a much more efficient method 
could be employed by regulating the initiation 
of fuel economy with an observed temperature 
as a fundamental instead of the date as a basis. 
A great deal can in general be learned from 
those engaged in the branches of industry 
specialising in the use of thermostats, time 
switches, heating, and air-conditioning equip- 
ment, and it is certain that the future offers 
enormous opportunities for the installation and 
utilisation of automatic control gear, both in 
industry and in domestic life. 

It is opportune, therefore, that a new scheme 
for fuel economy operation, at least for heating, 
should be launched at the earliest possible 
moment, and it would be interesting to hear in 
this connection what the experience of others 
has been during the war years, coupled with 
their opinion of the future outlook. 

S. H. PaRsonaGE. 

Wembley Park, September 24th. 
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SHORT NOTICES 


Handbook of Industrial Radiology. Edited 
by J. A. Crowther. London: Edward Arnold 
and Co., 41, Maddox Street, W.1. Price 21s. net. 
—tThis book had its origin in a series of lectures 
given before the Industrial Radiology Group of 
the Institute of Physics. Each section is written 
by an expert in his particular branch of the 
subject, and who is actually engaged in the 
work he describes. Many young scientists have 
found themselves engaged in making radio- 
graphic tests for probably the first time, and it 
is the intention of this book to guide them in 
the correct theoretical and practical paths with 
a true understanding of the job. The various 
sections of the book and their authors are as 
follows :—The Physical Principles of Industrial 
Radiology, by W. J. Wiltshire ; Requirements 
in Design of Industrial X-Ray Plant, by E. J. 
Tunnicliffe ; Quantitative Measurements in In- 
dustrial Radiology, by Dr. R. H. Herz; The 
Response of Photographic Materials to X-Rays, 
by H. S. Tasker; Radiography of Heavy 
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Metals, by Dr. R. Jackson; Radiography of 





268 


THE ENGINEER 





Oot. 5, 1945 





————__ 





Light Metals, by W. L. Harper ; Gamma Radio- 
graphy, by C. Croxson; Some Uncommon 
Applications of Industrial Radiography, by Dr. 
L. Mullins ; X-Ray Protection, by W. Binks. 





Gas Turbines and Jet Propulsion for Aircraft. 
Third edition. By G. Geoffrey Smith, M.B.E. 
London: Flight Publishing Company, Ltd., 
Dorset House, Stamford Street, S.E.1. Price 
6s. net.—A substantial amount of new material 
has been added to the new edition of this little 
book. It includes chapters devoted to the 
working cycle of a turbine compressor unit and 
to the problems of small-sized plants, fuel con- 
sumption factors, and heat exchangers. There 
are also notes on new gas turbine projects and 
closed-cycle systems with gaseous and liquid 
working mediums. The possibilities of turbines 
for a large “ flying wing ” type aircraft are dis- 
cussed, and there is a chapter on boundary 
layer control. Examples of gas turbine units 
driving orthodox airscrews are included, and 
steam turbines are briefly dealt with. Short 
biographical notes are also given of the British 
technicians who developed gas turbine units to 
a practical stage for incorporation in aircraft. 





Pile Driving Handbook. By R. D. Chellis. 
London: Sir Isaac Pitman and Sons, Ltd., 
Parker Street, W.C.2. Price 25s. net.—The 
object of this book is to discuss the practical and 
theoretical factors involved in pile driving, and 
to assist the engineer in obtaining safe and 
economical results when dealing with pile 
foundation problems. It also aims to establish 
a reasonably uniform basis of interpretation of 
the results secured by the use of various types 
of piles and driving equipment. In addition to 
’ detailed chapters on pile foundations, pile 
driving analysis and application of formule, 
selection of types of piles, spacing and grouping, 
loadings, determination and preservation of 
piles, &c., much useful information is given on 
equipment, its use and selection. A number of 
useful tables are included, and an appendix 
gives formule, a summary of comparative 
results of tests, and-a number of American 
standard specifications. 





Radio Receivers and Transmitters. By S. W. 
Amos and F. W. Kellaway. Chapman and 
Hall. 21s.—According to the preface, this book 
is intended to provide a bridge joining pure 
science and applied radio. It is not designed for 
the beginnner in radio, but aims at giving the 
advanced student a judicious admixture of 
calculation and practical experience. On the 
whole, these good intentions are fulfilled and 
the book succeeds in setting forth clearly the 
principal applications of mathematics to present- 
day radio design ; but it is algebra rather than 
pure science which is bridged with radio. For 
instance, the pure science of valves is restricted 
to little more than a page of electron and 
emission physics. Again, the physics of the 
ionosphere is touched very lightly. The 
physical aspects of radiation are not explained 
—the formule are given and applied to illus- 
trative cases. By means of those cuts in the 
physics the book becomes a condensed survey 
of the formul# of ordinary radio engineering 
and will help those who have already read the 
more fundamental science. 





Radio Technique. By A. G. Mills. Chapman 
and Hall. 12s. 6d.—A feature of this book is its 
attempt to teach the terminology and properties 
of radio apparatus to elementary students in 
double-quick time. Very little space is wasted 
on mathematical or physical principles. For 
instance, the theory of electricity and mag- 
netism is all comprised in less than twenty 
pages and is therefore very sketchy. The speed 
is maintained by, for example, putting the 
structure of matter into one page and the theory 
of standing waves into eight lines. This degree 
of compression leads to many half-truths and 
half-bakings. For instance, on the subject 
of control of frequency by a quartz crystal 
we are informed that “the property of a 
crystal to oscillate is called piezo electricity.” 
Nevertheless, by aid of numerous diagrams the 
book may make itself useful to radio craftsmen, 
for it covers a wide range of circuits and gives 
their names. 


wen that the war has been brought to a 
victorious conclusion in both hemispheres, 
it is possible to discuss many things across 
which the curtain of secrecy was necessarily 
closely drawn, and in which people were 
therefore prone to think that we had lagged 
behind our enemies. 

In fact, the reverse has been proved true in 
almost every case, and the study and develop- 
ment of ship camouflage is no exception. 
The camouflage of ships at sea is no new 
thing, and the aptly termed “ dazzle paint- 
ing ”’ of ships during the last’ war was familiar 
to most people. The name described the 
system exactly, for it was designed to dazzle 
and confuse the commanding officers of the 
U-boats when trying to attack. To this end, 
the ships were made to look anything but 
what they really were, and great pains were 
taken to make them look as if they were 
steaming on a@ different course, and either 
faster or slower than their true speed. This 
system was even carried into the realms of 
ship design and construction. A whole series 
of sloops were built for the Royal Navy 
which were “double-ended” in the sense 
that the stern was built on the same lines as 
the bow, and in which one of the two masts 
was stepped out of the centre line. 

To-day one does not see ships “ dazzle- 
painted ” in the strongly contrasting colours 
of the last war. The reason lies in the 
development, not only of the art of ship 
camouflage, but also of the tactics adopted 
by the enemy. In the last war the U-boats 
used almost invariably to attack singly. 
They tried to use their guns in order to 
economise in the expenditure of torpedoes, 
but this was largely countered by the defen- 
sive arming of merchant ships and the insti- 
tution and extension of the convoy system. 
Even when they used their guns, however, 
the U-boats usually made the approach and 
the estimations for the attack through the 
periscope, and they nearly always attacked 
by daylight. A night attack in the last war 
was nearly always provoked by a ship sur- 
prising a U-boat on the surface charging her 
batteries, and was not' a case of planned 
tactics on the part of the U-boat. All this 
boils down to the fact that the camouflage 
problem in the last war was one of misleading 
the enemy and making him form wrong esti- 
mations of his target’s course and speed, thus 
ensuring that the torpedo would miss its 
mark. 

In this war the problem developed on 
entirely different lines. In the opening 
months of the war the U-boats used much the 
same tactics as they had in the last war, but 
they soon discovered that the immediate 
institution of the convoy system, of the arm- 
ing of merchant ships, and the development 
in our anti-submarine measures made these 
tactics expensive and largely ineffective. 
The U-boats therefore had to evolve com- 
pletely new tactics. Instead of attacking 
singly by day, almost always relying upon 
estimations made through the periscope 
during the approach, the U-boats began to 
attack in “ packs” by night, making the 
approach and the attack on the surface and 
using their power of submersion only in order 
to avoid being seen in the glare of star shells 
or searchlights and for lying hidden in the 
path of an oncoming convoy. 

These new U-boat tactics obviously at 
once demanded new forms of counter- 





measures, and among them must be counted 


—— <a? 


Camouflage of Ships at Sea 


(By Our Naval Correspondent) 


the camouflage of ships at sea. And here it 
may be as well to stress the fact that ship 
camouflage must not be considered as 
“black art” in a water-tight compartment 
for it is the servant of tactics and—in the 
widest sense—of strategy. It has been shown 
how tactical considerations dictate the 
problems of ship camouflage. The wider 
strategy does the same, for it would obviously 
be useless to design the camouflage of a ship 
to suit the conditions in the Arctic or the 
North-Western Approaches in winter if that 
ship was destined for service in the Medj- 
terranean, the Indian Oceari, or the South 
Pacific. 

A pre-requisite of successful camouflage 
design is, in fact, scientific knowledge of the 
conditions of light and of weather in every 
part of the world where ships are likely to be 
used, and of the seasonal changes in those 
conditions. To this data must be added the 
colour of sea and sky, and prevailing cloud 
conditions. All these factors will, of course, 
change hour by hour in every part of the 
world. The rapidity and value of these 
changes must also be known, for sooner or 
later in war an enemy will betray the fact 
that he prefers to attack under one set of 
conditions—in other words, a ship will be 
more prone to attack at certain times of day 
than at others. 

It was in the study of these factors and 
their relation to the problems of ship 
camouflage that great progress was made 
during the war. 

In the art of camouflaging ships at sea 
there are two main and widely divergent 
principles. The first is to disguise the identity, 
course, and speed of a ship, while making 
little or no attempt to conceal its existence. 
The second is to eschew “ dazzle painting ” 
as such, and to try to make the ship as 
invisible as possible. The latter is, of course, 
a counsel of perfection, for it is clearly impos- 
sible to provide a sbip with an “ invisible 
cloak ’’ in whatever conditions she may find 
herself. It has, however, been found possible 
to make a ship virtually invisible in any given 
set of conditions of weather, light, and 
geographical area. With a ship serving in a 
certain area therefore it is possible to confer 
upon her the maximum of invisibility under 
the light conditions and at the time of day or 
night favoured by the enemy for attack— 
that is, to design a camouflage which will give 
the ship the maximum of protection when 
she is in the greatest peril. 

This was the system which was evolved 
by the British Admiralty camouflage experts 
during the war, and it was widely used 
with great success. It is doubtful, of course, 
whether one could ever state with certainty 
that any ship has been saved by her camou- 
flage, although some instances may possibly 
emerge from study of such enemy records as 
have been captured. One can, however, 
assess the value of a particular form of 
camouflage by testing it, both in model form 
and at sea. In this connection it may be 
stated that the white and pale blue camou- 
flage adopted after trial for the escort vessels 
of the Western Approaches Command proved 
so successful under the conditions in which 
the U boats usually attacked that the escort 
vessels complained that they could not see 
one another! No camouflage can be designed 
which will be really effective in bright moon- 
light. But if a U-boat should be in a position 





to see an escort vessel with the moon shining 
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on her, the U-boat would be “ up-moon ”’ 
from the escort vessel, and therefore 
be very visible from its bridge. This 

rovides an illustration of the way in 
which camouflage and practical tactical 
considerations must go hand in hand if 
success is to be achieved, for camouflage of 
ships at sea is an applied science rather than 
a science in itself. 

The camouflage of ships at sea has been an 
Admiralty responsibility and the working 
out and trials of different systems of camou- 
flage was the responsibility of the Admiralty 
Research Laboratory, housed in the Art 
Gallery at Leamington Spa. 

At that establishment there is a shallow 
tank in which models of ships can be placed. 
Special fluorescent lighting is Sosa which 
can reproduce exactly the conditions of light 
under any weather conditions in any part of 
the seven seas. There is also an artificial 
sun and an artificial moon, the intensity of 
light emanating from which can be controlled. 
Conditions of sea can be reproduced by 
passing currents of air across the surface of 
the tank. 

With these arrangements it is possible to 
examine a scale model of any eixsting British 
warship painted with any desired form of 
camouflage, and to carry out that examina- 
tion under any desired set of conditions likely 
to be met with at any time of day, night, or 
month, and in any part of the world. More- 
over, the models can be examined under these 
conditions as if the observer were on the 
bridge of a ship with the target hull down over 
the horizon or in an aircraft flying at various 
heights. Various intensities of haze, mist, or 
even fog can be simulated by use of the 
principle of interrupted vision. 

On the walls are charts giving the data of 
light conditions at any time in any part of 
the world, and charts showing the pigmenta- 
tion of the seas as seen from an aircraft. 

Here schemes of camouflage were worked 
out for all types of British ships, and 
the systems used by the enemy were 
subjected to exhaustive trials as soon as they 
had been discovered. The result was not 
only the provision of the best possible 
camouflage for our ships engaged in the 
various operations of war, but the collection 
of a large mount of invaluable data and the 
collation of the best possible designs for any 
given type of ship when engaged in any given 
operation. 

At the beginning of the war the camouflage 
organisation came under the Ministry of 
Home Security. It was then concerned 
almost entirely with factories, and work was 
occasioned by the misguided efforts of enthu- 
siastic amateurs in the realm of camouflage. 
This was illustrated by the case of two 
factories in the old tin-mining district of 
Cornwall. One of these had been left 
untouched and was very difficult to pick out 
in thé broken surroundings of the old mine 
The other had been “ camou- 
flaged’”’ in stripes and patches at great 
expense by its enthusiastic owner, with the 
result that from the air it stood out as a land- 
mark for many miles ! 

Leamington was at that time also very 
concerned with the camouflage of ships under 
construction or in dockyard hands for repair 
or long refit, and much useful work was done 
on this. One of the limiting factors was the 
impossibility of making wide use of netting, 
for even in non-tidal basins these obstructed 
work, while the problem in tidal shipyards, 
such as those on the Tyne, was insoluble 
without the erection of enormous frame- 
works which would themselves require 
camouflage. 

It was not until after a great deal of such 


the war at sea led to concentration upon the 
problems of ship camouflage at sea. Up to 
that time we had been content with a system 
which somewhat resembled ‘‘ dazzle paint- 
ing ” of the last war. It may be thought that 
this indicates that we were behindhand with 
our new forms of camouflage, but that is a 
view which is not easy to substantiate when 
one recalls that camouflage systems used 
at sea are to so great an extent dictated by 
the tactics adopted by the enemy. Had we 
been further ahead there must surely have 
been a danger that our systems would have 
been formed and stereotyped, and hence 
insufficiently flexible to meet the changing 
course of the war. 

Although the principle of seeking to confer 
invisibility on a ship under the conditions in 
which she is most likely to be attacked was 
the main system of our ship camouflage 
during the war, the desirability of misleading 
the enemy once he had been able to sight the 
ship was not lost to sight. To a great 
extent, in fact, our ship camouflage 
was a combination of the “ invisibility ” and 
the “ misleading ’’ principles, but with that 
of ‘invisibility’ always the overriding 
factor. 

Thus in the case of most our ships painted 
with the white and pale blue camouflage, 
the pale blue was so arranged as to mislead 
the enemy as to the length or inclination of 
the ship if she had been sighted. There is in 
this system nothing of the old “ dazzle 
painting ’’ in bold and complicated designs. 
The keynote is simplicity, thereby saving an 
infinity of trouble and time in the painting 
of a ship and blending the “ misleading ” 
characteristic into the requirements of “ in- 
visibility.” 

One of the most difficult types of ship to 
camouflage is the aircraft carrier. Here it is 
comparatively easy to mislead the enemy as 
to the inclination of the ship, for aircraft 
carriers are, by reason of their design and 
structures, notoriously difficult subjects when, 
it comes to estimating their course. It is, 
however, very difficult indeed to confer upon 
an aircraft carrier the same degree of invisi- 
bility under any given conditions as can be 
given to other types of ship, and it is also 
extremely difficult to make an aircraft carrier 
look like anything but an aircraft carrier. 
Both these difficulties lie in the hard straight 
line of the flight deck and the shadows thrown 
by the sponsons carrying the armament and 
other fittings—and both are inherent charac- 
teristics of this type of warship. Much 
useful work was done on these problems at 
Leamington, ard it has been found possible 
to evolve a system of camouflage for a big 
fleet aircraft carrier which will confer, in 
given conditions, a high degree of invisibility 
upon part of her structure. The portion of 
the structure so ‘‘ faded out ” can be selected 
and arranged so that the aircraft carrier will, 
in certain given conditions of light and 
weather, appear to be a more orthodox type 
of ship of much smaller size and much closer 
to the observer. 

The worst troubles of the camouflage 
expert are due to the areas of shadow in a 
ship, such as those cast by gun and search- 
light platforms, sponsons, and areas of the 
superstructure decked in for one reason or 
another. Probably the most troublesome 
shadow area of all in ships which are not 
flush-decked is that at the break of the fore- 
castle. 

It follows therefore that the cleaner the 
lines of a ship the easier subject she is for the 
camouflage experts and the better her camou- 
flage is likely to be. Here is a case for design 
and camouflage to run together. A case in 
point is the difference between the German 





work had been done that. changing tactics in 


E-boats and our motor torpedo boats from 


the camouflage point of view. Our motor 
torpedo boats are very difficult to camouflage. 
They have a very large flare up to the upper 
deck forward, and the deck abaft the bridge 
is encumbered with torpedo tubes, depth 
charge rails, and so on, all of which cause 
shadows. Of all the shadows, that cast by 
the flare is the worst. The German E-boats 
had no such flare shadow, for their flare’ 
ended just above the waterline when the craft 
was lying stopped and the vessels’ sides above 
that strake had almost a tumble-home. 
Moreover, the torpedo tubes were built in 
under the forecastle. This practice caused 
some shadow around the bow caps, but it 
enabled the Germans to fit the whole of the 
after deck of their craft with rail high canvas 
“ dodgers” which effectively masked the 
shadows on the deck abaft the bridge. 

Many experiments were made at Leam- 
ington in dealing with this problem of 
shadows. ‘ Countershading”’ was tried by 
painting the undersurfaces of guns, sponsons, 
&c., white, but this did not solve the problem. 
Then experiments were carried out with the 
whole of the shadow areas painted white or 
a much lighter colour than the surrounding 
vertical and unshadowed structure, but this, 
although it helped matters at short range, 
was not effective at a distance. 

The camouflage of ships was not devoid 
of humour. There was the case of a ship with 
a camouflage plan which involved blue boats. 
The ship arrived at Scapa Flow and joined 
the Fleet with a beautiful blue motor-boat 
—only to find that at Scapa a blue barge 
could only be used by a Very Important 
Person indeed ! 








The Mirrlees Watson Co., Ltd. 





Tue Joint Iron Council, the formation of 
which was recorded in our issue of May 4th, 
held its first convention at the Dorchester 
Hotel, London, on Friday, September 28th. 
It may be recalled that this organisation com- 
prises the Council of Iron Producers, repre- 
senting producers of pig iron used for making 
iron castings, and the Council of Ironfoundry 
Associations, representing the interests of users 
of foundry pig iron organised in associations. 
The proceedings at the convention began with 
a luncheon, at which the President of the Joint 
Iron Council, Mr. H. H. Berresford, occupied 
the chair. The toast of ‘‘ The Iron Industry ”’ 
was proposed by Mr. T. Chadwick, Chairman 
of the National Union of Foundryworkers, who 
stressed the need for co-operation between all 
concerned with the industry in order that its 
present problems might be successfully solved. 
In replying to the toast, the President said that 
the formation of the Joint Iron Council meant 
that, for the first time in the annals of the iron 
industry the interests of both producers and 
consumers had been fused. Mr. Berresford 
pointed gut that the Council was not a price- 
fixing body, but that its purpose was to nego- 
tiate with Government Departments on all 
matters affecting the foundry iron and iron- 
foundry industries, to protect the industry’s 
interests, and stimulate its development in all 
directions. It was an autonomous body, which 
was in no way linked up with any other organisa- 
tion. It had not, however, been set up in any 
spirit of antagonism to the British Iron and Steel 
Federation. The iron industry employed 
approximately 150,000 people, and, Mr. Berres- 
ford continued, the Joint Iron Council hoped 
to cultivate many points of contact with the 
British Iron and Steel Federation on such matters 
as taxation, transport, design, and raw materials. 
At a meeting following the luncheon, iron- 
founders were given an opportunity to discuss 
a five-year plan of reconstruction of their 
industry. It was stated that this plan would be 
the subject of a report which the Government 





has asked the Joint Iron Council to submit. 
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A Large Forged Spot-Welding 
Machine 


Amonest the plant and welding accessories 
demonstrated at a recent exhibition of the 
products of the Arc Manufacturing Company, 
Ltd., of 52a, Goldhawk Road, London, W.12, 
was the 80-ton forged spot-welding machine 
shown in the accompanying illustrations. The 








them does not exceed }in. thickness. Lapped 
joints containing more than two thicknesses 
may be made, providing not more than one 
plate exceeds jin. thickness. The working 
space gives a horizontal clearance of 12in. 
from the centre line of the electrode to the 
frame face, and a vertical clearance between 
top and bottom arms of Il}fin. The pressure 
between the electrodes is adjustable between 
1500 Ib. and 10,000 Ib., and that of the forge 
pads between 10 and 80 tons. Welding current 
may be adjusted auto- 
matically from 9000 to 
30,000 amperes, the con- 
tinuous (R.M.S.) rating 
being 150 kVA, and 
with a peak demand on 
highest setting of 200 
kVA. Welding time 
may be set from one- 
tenth of a second to 30, 
seconds in four ranges. 

All the controls for 
the machine are housed 
in a separate cabinet 
away from the working 
area in order to isolate 
the control gear and 
instruments from exter- 
nal influences, such as 
the powerful magnetic 
field around the weld, 
and heavy mechanical 
shocks which may take 
place during ram descent 
or manceuvring of the 
workpiece. 

The machine consists 
of a combined frame 
and transformer, hav- 
ing a vertically moving 
top ram assembly in 
line with a stationary 
bottom ram. On each 
ram there is mounted a 
pressure pad, at one 
side of whichis a welding 
electrode. As the top 
ram descends the pads 
and electrodes  coin- 
cide to forge and weld 
respectively. When the 
electrodes are not in 





FORGED SPOT-WELDING MACHINE 


machine has been designed for the purpose of 
joining fairly heavy mild steel plates and 
sections, such as are used in structural, boiler, 
and shipbuilding work. With it, plates are first 
fused locally between electrodes, as in the 
normal spot welding process, and then, whilst 
the metal is still red hot, the plates are moved 
along to bring the weld point between two 
pressure pads capable of applying a load of up 
to 80 tons to forge the welded area. The two 
stages of heating and forging are carried out 
simultaneously and the pressure pads are long 
enough, with normal spot weld pitches, to cover 
the previously heated area whilst the next 
welding point is between the electrodes. By 
using reasonably close weld spacing on the 
machine, it is possible to produce water-tight 
joints without the necessity of caulking. Tests 
have shown that comparing the total shear 
force of a single lapped riveted joint, having 
one #in. rivet, with that of a joint, identical 
except that a single forged spot weld using 
#in. diameter tips was made, the weld was twice 
the strength of the rivet. In tests of joint 
shock load resistance, it has been found that a 
forge-welded joint will withstand at least twice 
the impact energy of a riveted joint without 
breaking. 

The m.chine illustrated is of the short-reach 
type, intended for such work as the building up 
of heavy beams from light rolled steel sections, 
or welding of angles, bulb bars, &c., to the 
boundaries of flat plates. It has an extra large 
ram strok> of 1lin:, in order that comparatively 
deep sections may be admitted to the m chine 
without: the necessity for threading. With it 
any two thicknesses of mild steel lapped plate 
or equivalent may be welded, provided one of 





use, their tips are about 
lin. below the pressure 
pad surfaces, and when 
required during the 
sequence of operations, the electrodes may be 
elevated under pressure through a stroke of up 
to 2in. A heavy housing around the frame and 
transformer contains the hydraulic oil chambers, 
intensifiers, valves, pressure switch, &c., all of 
which are easily accessible. The frame is a 
heavy box C casting of high-tensile, high- 
conductivity bronze; it constitutes both the 
mechanical frame for resisting bending moment 





and also the secondary of the transformer. ‘The 
transformer consists of two similar rectangular 
type cores, each encircling one leg of the frame 
casting. Primaries are wound round the cores 
‘“‘gramme-ring”’ fashion, and comprise four 
coils wound in asbestos-covered copper strip on 
each core. 

The machine is controlled by a three-position 
foot-operated switch. The first movement 
brings: the ram down under low or holding 
pressure ; the second applies pressure to the 
electrodes and increases that on the pads, and 
the final foot movement puts the machine under 
automatic control to weld to the full pre-set 
energy. At the end of the welding cycle power 
is cut off, and the upper ram automatically 
ascends to release the workpiece. The mecha. 
nical operating sequence may be followed by 
reference to the diagram. First pressure on the 
foot switch energises the electro-valve A; which 
admits compressed air to the top of the U- 
shaped oil chamber B to force oil into the main 
ram cylinder C through the non-return valve D, 
The ram descends against a comparatively light 


returning pressure exerted by the pneumatic. 


lifting cylinder E. Upon thé ram meeting the 
resistance of the workpiece, oil pressure behind 
it builds up to a predetermined value to hold 
the work rigid. When this is attained, a descent 
pressure switch F closes. When F is closed, 
and not before, the ‘‘ forge ”’ operation electro- 
valve G may be energised when the operator 
moves to the second stage on the foot switch. 
The energising of G admits air under pressure 
to close the non-return valve D and on the 
same circuit opens the forge intensifier valve H, 
through which high-pressure air passes to force 
down the piston of the intensifier J. In this 
way oil on the lower side of the intensifier ram 
is forced into the ram cylinder C at pre-set 
high pressure controlled by the initial setting 
of the forging pressure gauge. A pressuire- 
operated switch at the top of the ram cylinder is 
set to close just below the maximum pressure, 
and allows the welding operation to begin on the 
third movement of the foot switch. The 
energising of the “‘ weld” electro-valve by the 
foot switch admits high-pressure air through 
valve K into the intensifier L, the piston of 
which descends to force oil into the electrode 
rams MM. On the electrodes meeting the job, 
the ram oil pressure builds up to hold them in 
contact at a pre-set pressure during the welding 
operation. A pressure switch prevents welding 
starting until the electrode’s pressure on the 
job is sufficiently high. 

On completion of the weld the three electro- 
valves are de-energised to release air pressure 
and permit the intensifier springs to return the 
pistons to their normal position. At the same 
time, the non-return valve D is opened by its 
spring, and, with the opening of the oil circuit, 
air pressure under the piston of the lifting 
cylinder E forces the ram back into its rest 
position. E is also connected by air lines to 
the electrode ram returning cylinders N N. 





REAR VIEW OF MACHINE AND ICONTROL CABINET 
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In the control cabinet all knobs and dials are 
centralised on the front panel and means are pro- 
vided for easy individual locking against 
unauthorised alteration to settings. The current 
controller is an automatic, on-load tap changer. 
A wulti-tap, continuously rated, auto-trans- 
former is mounted in the base of the cabinet, 
with its tappings brought up to a radial com- 
mutator on which rotates a brush arm. This 
arm is motor driven through a clutch, and 
controlled from a special sensitive current relay 
which is fed from an adjustable current trans- 





The Swedish Train Ferry 
** Malmohus ” 


On Monday, October Ist, the Swedish State 
Railways put into service the new train ferry 
‘**Malméhus ” on its route between Malmé, in 
Sweden, and Copenhagen, the capital city of 
Denmark. The ship was laid down at the ship- 
yard of the Kockums Mekaniska Verkstad A/B 
at Malmé early in 1943, and was launched in 























































































































DIAGRAMMATIC ARRANGEMENT OFE MACHINE 


former, calibrated in amperes. All load switch- 
ing is done through water-cooled ignition tubes, 
controlled for tap changing by a rotary cam 
switch. The initial value of the welding current, 
prior to the operation of the automatic control, 
is set by means of a handle at the centre of the 
cabinet. Tap values and cam operation are 
visible through a sight glass in the panel. The 
timer is of the eddy current disc wattmeter type, 
and all moving parts may be seen through 
glass covering the calibrated dial, which is 
graduated in seconds. , 

Another interesting exhibit was the “‘ Poly- 
trode”” equipment, designed to superimpose 
high-frequency current on the normal current 
obtained from an A.C. welding transformer, to 
enable welding of non-ferrous metals or welding 
with electrodes which are normally difficult to 
use on alternating current. It is an high- 
frequency ioniser, which, when connected in 
parallel with the transformer in a welding 


circuit, maintains a flow of electric sparks 


between the tip of the electrode and the work. 
This series of. sparks produces an amount of 
metallic vapour sufficient to give a conducting 
stream and maintain a good are stream to make 
welding easy with normally difficult metals. 
With it the welding arc may be started by 
merely bringing the tip of the electrode close 
to the work without actually touching, it. 
With this unit satisfactory seams may be run 
without making physical contact between the 
electrode and workpiece. Thus an operator, 
after a little experience, is able to complete a 
weld without making unsightly blobs of metal 
caused by the electrode “sticking” to the 
weld. It also enables satisfactory carbon arc 
welding to be done with normal A.C. equipment, 





the October of the same year. She was finally 
completed and delivered to her owners at the 
end of September this year. One of the most 
modern motor vessels of its kind, the ‘‘ Malmé- 
hus” possesses several interesting features. 
The overall length of the ship is 94-15 m., with 
a breadth of 16 m. and a displacement of 3000 








screw arrangement of eight-cylinder Kockum- 
M.A.N. oil engines, having a combined output 
of 5800 H.P., which makes it possible to cover 
the 18 nautical miles between Malmé and 
Copenhagen in about 80 minutes. The speed in 
comparatively shallow water of 10m. deep is 
about 15 knots, but in deeper water it can be 
safely increased to 16 and 17 knots. The pro- 
pellers are of stainless steel and §.K.F. roller 
bearings are used for the propeller shafts. The 
stem and stern of the ship are designed for ice- 
breaking, and the hull design, together with the 
high engine power, should enable the ferry to 
cope with the very difficult ice conditions which 
often arise in these waters. 

All the deck and engine-room auxiliaries are 
elettrically operated, the necessary power being 
supplied from three six-cylinder, 380 H.P., oil 
engine driven generator sets. The railway 
track on the train deck has a total length of 
163 m., of which 149m. are arranged for 
receiving wagons. The deck is strong enough to 
allow wagons having axle loadings as high as 
25 tons to be taken aboard. The wagons enter 
and leave the vessel through a gate in the 
stern, and the ship therefore has to turn and 
back into the ferry station. The loss of time 
in making these manceuvres is, however, 
thought to be more than compensated for by 
the higher speed obtained with a normal bow 
and stern structure. 

_The navigating instruments, which are all of 
Swedish make, are quite up to date. They 
include an echo-sounding machine, having a 
range of 15 m., under-water signalling arrange- 
ments, a gyro-compass, a radio telephone, and a 
loudspeaker installation throughout the ship. 
Comfortable accommodation for 1800 passengers 
is provided. In addition to the spacious pro- 
menade decks, there is a large dining room, two 
bars, a lounge, and a saloon for non-smokers. 
The public rooms are well laid out with 
modern Swedish furniture. Another feature is 
the large windows, from which a fine view of the 
sea is given. The dining room is decorated with 
mosaic woodwork, executed to the designs of 
Mr. Ewald Dahlskog, one of Sweden’s most 
famous artists in this particular field. Comfort- 
able cabins for passengers who desire to spend 
the night on the ship are provided. The radio 
telephone, already referred to, is available for 
passenger use, and communication with any 
place in Sweden or Denmark is possible. A 
modern kitchen supplies Swedish specialities. 

The new train ferry will supersede the old 
train ferry on the Malmé-Copenhagen route, the 
** Malmé6,”’ which has been in service since 1900. 
This ship, which has a displacement of 1600 
tons and a machinery horsepower of 1800, will 
be used as a standby. 

Before the war, 250,000 passengers and about 
100,000 tons of goods were forwarded each year 
by this route, and increased traffic is expected. 
The ‘‘Malméhus” takes its name from a 





SWEDISH TRAIN FERRY ‘‘ MALMOHUS’” 


tons. There are five decks, the hull is of all- 


welded construction and divided into nine water- 
tight compartments. As will be seen from our 
engraving, the superstructure is streamlined, 
and the appearance of the ship, with its single 
funnel and pole mast, is very attractive. : 
The propelling machinery comprises a twin- 


medieval castle in Malmé. The design for the 
ship was prepared by Mr. Kurt G. Séderkund, 


the chief engineer and naval architect of the 


Kockum shipyard, and Mr. Birger Jonson, the 


architect of the Swedish State Railways, designed 
the passenger accommodation. 
State Railways have at their disposal five train 


The Swedish 
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ferries. In addition to the two already men- 
tioned, there are steam ferries ‘ Drotining 
Victoria ’” and ‘‘ Konung Gustaf V,” together 
with the icebreaker ferry ‘‘ Starke,” of 2950 
tons. all of which normally operate on the 
Trelleborg-Sassnitz route. There are also a few 
passenger vessels which supplement the train 
ferry traffic between Malmé and Copenhagen. 








The “ Crownall” Pipe 
Coupling 


THE design of a simple and effective pipe 
coupling, made by Couplings, Ltd., Elm Grove, 
S.W.19, is shown in the accompanying drawing. 
It is known as the “ Crownall,” and is made in a 
wide range of sizes to comply with the new 
B.S.I. pipe standards. As may be seen, it 
consists of two components, a body A and a 
nut B, each containing a sealing ferrule. The 
sealing ferrules have retaining shoulders C C, 
which fit in tapered-end recesses in the head of 
the body and the head of the nut. The faces 
of the retaining shoulders are made with a less 
acute taper than the ends of the recesses, and 


ee B 


ona 


Cede witha” WS 
NRA AAD 












a 
VOLEEEL 1A LLSSPP LISS IES A 





LES 
. 






























JOINT MADE. & 


“Tt €ncimece”™ 


** CROWNALL ’** PIPE COUPLING 


under each shoulder in the bore is a vee-shaped 
annular groove. Tubes abut against internal 
shoulders DD in the ferrules. Around the 
face of the nut ferrule, vee-top serrations E are 
cut, whilst the face of the body ferrule is flat, 
When a coupling is assembied in position, as the 
nut is tightened, the serrations E dig into the 
face of the body ferrule to make a liquid-tight 
seal. Continued tightening forces the ferrule 
shoulders inwards and downwards under pres- 
sure exerted by the tapered ends of the recesses, 
and the inner edges of the ferrules are forced 
into the pipe surfaces to make a seal. The line 
of contact made by the ferrule ends and their 
two faces forms a continuous liquid-tight joint. 

When it is required to couple a pipe to a tap, 
stop coek, spigot, or similar fitting, the nut 
part of the coupling is used alone, and no form 
of adapter is needed. In such applications the 
serrations E form a seal with the spigot end, 
whilst the shoulder edge of the ferrule is forced 
into the pipe surface, as in the ease of the com- 
i A feature of 
the coupling stressed by the makers is the use 
of the mut alone in cases where tubes have to be 
inserted between fixed points. To make such a 
joint the tube is cut to length and its ends 
pushed into coupling nuts till they abut against: 
the sealing ferrule internal shoulders D. The 
tube complete with nuts is then placed in 
position between the fixed screwed spigots and 
the nuts are tightened in the normal way to 
form a jomt. 

No special tools are required to fit the 
couplings, and it is not necessary to square-off 
the ends of tubes, as the seal made by the 
shoulder edges is a fair distance in. A rough 
outer surface on a pipe does not impair the 


in a test we saw with a coupling applied to an 
untouched rough steel gas barrel. The coupling 
nut was tightened in the normal way with a 
wrench, and the joint held a pressure of 600 lb. 
per square inch with no signs of leakage. 
Probably a higher pressure could have been 
applied, but the capacity of the testing plant 
was limited. During the tests the nut was twice 
loosened, and the pipe turned to another 
position. After re-tightening the joint still held 
full pressure without leaking. We were informed 
that in tests at the National Physical Labo- 
ratory, with couplings on }in., 17 gauge copper 
tubes, the tubes burst at 8288 lb. per square 
inch, but the couplings remained quite sound. 








Institution Programmes 





PROGRAMMES for the session 1945-46 have now 
been issued by the following institutions and 
societies :— : 


InstituTION oF ELEcTRICAL ENGINEERS 
Ordinary Meetings 


October 18th: Discussion on “Weather and 
Electric Power Systems ”’ (joint meeting with the 
Royal Meteorological Society). 

November Ist: ‘‘ Practical Aspects of Telephone 
Interference Arising from Power Systems,” 

P. B. Frost, B.Sc. (Eng.), and E, F. H. Gould, 
B.Sc. (Eng.). 

November 9th and 10th: Joint commemoration. 
meetings, “‘The Discovery of X-Rays” (places, 
times, &c., to be announced later), 

November 15th: “ High-Voltage Research at 
the National Physical Laboratory,” by R. Davis, 
M.Sc. (Parsons Memorial Lecture). 

December 6th: ‘The Electrical Engineering 
Industry in After-War Economy,” by G. L. E. Metz. 

January 17th, 1946: ‘Some Notes on Trans- 
former Practice, with Reference to Standardisa- 
tion,” by A. G. Ellis. 

February 7th, March 7th, and Apri] 4th: Par- 
ticulars to be announced. : 

April 25th: The Thirty-Seventh Kelvin Lecture. 

May 9th: Annual general meeting. 


Installations Section 


October 1lth: Chairman’s Address, by Forbes 
Jackson. | 

November 8th: 
Lennox. 

December 13th: ‘‘ Mineral-Insulated Metal- 
Sheathed Conductors,” by F. W. Tomlinson and 
H. M. Wright. 
January 10th, 1946: ‘‘ The Control of Electrical 
Installation Work,” by W. R. Watson, B.Sc. (Eng.) 


Measurements Section 


** Street Lighting,” by E. C. 


Richards. 

November 23rd: “‘ The Influence of irradiation 
on the Measurement of Impulse Voltages with 
Sphere-Gaps,” by J. M. Meek, D.Eng. 

December l4th: “A Preeision A.C./D.C. Com- 
parator for Power and Voltage Measurement,” by 
G. F. Shotter and H. D. Hawkes. 

January 25th, 1946: Discussion on “Instruments 
for Special Purposes,” opened by R. W. Griffin, 


B.Sc. (Eng.). 
Radio Section 


October 10th: Chairman’s Address, by A. H. 
Mountford, B.Se. (Eng.). 

November 7th: “ Radio Measurements in the 
Decimetre and Centimetre Wavebands,” by R. J. 
Clayton, M.A., J. E. Houldin, Ph.D., B.Eng., 
H. R. L. Lamont, M.A., Ph.D., and W. E, Wilshaw, 


M.Sc. Tech. 

November 2ist: “‘ A Method of ing the 
Range of V.H.F. Communication Systems ulti- 
Carrier Amplitude Modulation,” by J. BR. Brinkley. 

November 27th: Discussion meeti 

5th: “The Design and Use of Badio 

Swishgoar for Broadcasting Syston Poy FC. 

ite ‘or i path 
McLean, BSe., and F. D. Bolt, B.Sc. - 


December 11th: Discussion meeting. 
January 16th, 1946: “ A Standard of F 
and its Applications,” by C. F. Booth and 
Laver. 


ney 
3d. M. 


Transmission Section 


October 17th: Chairman’s Address, by E. T. 
Norris. 

November 14th: “Recent Progress in the 
Design of the High-Voltage Overhead Lines of the 
British Grid System,”’ by W.J. Nicholls, B&c. 
December 12th: “ Mechanical Stresses in Trans- 
former Windings,” by E. Billig. 

January 9th, 1946: ‘‘ Steel Tower Economics,” 





Informal Meetings 


October 29th : Discussion on “Should Engjncor. 
ing Concerns be Managed by Engineers ?" opened 
by the President. 

November 26th : Discussion on *‘ Standardisation 
of Ripple Control,” opened by T, R. Rayner, 

January 14th, 1946; Discussion on ‘ Country 
Road Lighting,” opened by C. R. Bicknell, B.Sc, 

January 28th; Discussion on “ Electrical Aids 
to Coa] Production,” opened by R. Crawford. 

All the meetings will take place at the Institution, 
Savoy Place, Victoria Embankment, W.C.2, at 
5.30 p.m., with tea at 6 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


October 5th, 1945: Presidential Address, by 
C. 8. Youatt, M.I. Mech. E. 

October 26th: ‘‘ Die Casting from the Engineer's 
Viewpoint,” by M. R. Hinchcliffe. 

November 16th: ‘‘ Developments in Toxtile 
Finishing Machinery,” by K. 8. Laurie, M.A,, 
A.M.I, Mech, E., A.M.I.E.E. 

November 30th: “ Metallic Materials Inspection 
with Particular Reference to Non-Destructiye 
Testing Methods,” by J. E. Garside, Ph.D., M.Se, 
Tech. 

December 15th: 
College of oo agg A 

January 25th, 1946: ‘‘ Colour as it Affects the 
Engineer in his Business of Every-day Life,” by 
R. F. Wilson, F.R.S,A. 

February 8th: ‘“‘Some Applications of the 
Elasticity of Natural and Synthetic Rubbers to 
Engineering Problems,” by W. H. Reece, B.Sc, 
Eng. 

February 22nd: ‘The Manufacture and Pro. 
perties of Modern High-Strength Castings”: 
Part I, ‘“‘ High-Duty Iron,” by J. J. Sheehan, 
B&c,, A.R.C.Se.1.; Part II, “‘ Steel Castings,” by 
C. H. Kain, A.M.I. Mech. E, 

March 8th: ‘* Drop Forgings,” by Lieut.-Colonel 
J. W. Danielsen, D.S.O. 

March 22nd: Annual general meeting. “Current 
Trends in Road Transport Vehicle Design,” by 
D. H. Smith, M.1.A.E., Assoc. Inst. T. 

Ail meetings are held at the Engineers’ Club, 
Albert Square, Manchester, at 6.45 p.m. 


THe NEWcOMEN Society 


October 10th, 1945: Presidential Address, 
** Why Engineers Should Study History,” by S. B. 
Hamilton, M.Sc., Assoc. M. Inst. C.E., M.I.Struct.E, 
November 14th: Annual general meeting and 
eommemoration of twenty-fifth anniversary. ‘‘ The 
Onondaga Salt Works of New York State, 1646- 
1846,” by Greville Bathe. 

December 12th: ‘‘ Winning a Tyneside Colliery 
in 1767,” by Captain E. W. Swan, O.B.E., R.N.R.; 
and ‘“‘ Windmill Winding Gear.” by Rex Wailes, 
M.I. Mech. E. 

January 16th, 1946: ‘“‘The Zine Industry in 
England: The Early Years to About 1850,” by 
Rhys Jenkins, M.I. Mech. E.; “* kead Smelting by 
Ore Hearth and Cupola,” by A. Raistrick, Ph.D., 


Conversazione and Dance, 


October 26th: Chairman’s Address, by 8. H. | ¥-GS 


February 13th: “The Thermostat or Heat 
Governor: An Outline of its History,” by A. R. J. 
Ramsoy, F.C.P.A. 

March 13th; “ Blast-Furnece Practice in North- 
umberland in the Nineteeath Century,” by T, M. 
Hoskison, M.A, ; ‘‘ Iron Industry of Nerth Wales,” 
by A. Stanley Davies; ‘‘ Reminiscences of G. A. 
Piddell (1824-1901), Civil Engineer,” edited by 
H. W. Dickinson, Eng.D. 

April 17th: “ Alexander Collin: Centenary of 
His Pioneer Work on Soil Mechanies”; “The 
Development of Our Ideas on Earth Pressure,” by 
A.W. Skempton, M.Be,, Assoc. M. Inst, C,E., #GS. 
June 13th and 14th; Summer Meeting. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
in SCOTLAND 

October 9th, 1945: Presidential Address, by 
Allan Stevenson, C.B.E. : 
Qetober 23rd: ‘The Mechanical Engineering 
Industry of Clydeside: Its Origin aad Develop- 
maent,” by C. A. Gadsley, B.Sc., Ed.B. 

Nevember 6th: “‘ Theory of Forging Hammers 


-|and their Foundstions,” by W, C. Andrews and 


J, H.. A, Crockett, B.Sc. (Eng.). 

November 20th: “ Construction and Equipment 

ef Lighthouses,” ry D. Alan Stevenson. 
December 4th: “ Air-Sea Rescue : Some Aspects 

of Research and Development,” by H. J, Fitz- 


“Notch Brittleness and the 
Strength of Metels,” by Dr. E. Orowan, 








Tur Late Me. F. €. Puesamy.—We rogret to 
learn of the death on Septeraber 24th at the age of 
sixty-three, of Mr. Frederick Charles Pugsley, one 
of the oniginal directors.of Joseph Pugsley and Sons, 
Ltd., engineera, Bristol, and fourth son of the late 








sealing efficiency of a coupling, as was proved 


by P. J. Ryle, B.Sc. (Eng.). 


Mr. Joseph Pugsley, the founder. 
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Steam Flow in Nozzles: 
Velocity Coefficient at Low 
Steam Speeds* 


By E. GIFFEN, D.S8c., Ph.D., M.I. Mech. E.j, and 
Lieut. (E) CRANG, R.N., M.Sc. 


INTRODUCTION 


Tue work of the Steam Nozzles Research 
Committee of the Institution will always stand 
as one of the most important and far-reaching 
researches ever carried out on this subject. It 
covered a wide range of steam conditions and of 
types of nozzles and blading, and the results 
added a wealth of information to the knowledge 
already available. In one respect, however, 
some of the results gave rise to a considerable 
amount of controversy, which has persisted to 
the present day. This is concerned with the 
shape of the velocity coefficient curve at low 
steam speeds. In contradiction to the results of 
the majority of earlier workers in this field, and 
in opposition to the usual theories then 
accepted, the Committee’s results indicated a 
tendency for the velocity coefficient to remain 
approximately constant, or even to increase, 
as the theoretical steam speed decreases from 
the acoustic velocity to relatively low values, 
e.g , 400-500ft. per second, 

A typical set of results, taken from the Fourth 
Report of the Committee, is shown in Fig. 1. 
These were obtained with a straight elementary 
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Fic. 1—Velocity Coefficient for Straight Elementary 
Steam Nozzle (Steam Nozzles Research Committee) 


nozzle of the shape indicated on the diagram’ 
and the curve has been reproduced from curve 27 
of Fig. 11 of the Fourth Report. The velocity 
coefficient is seen to be approximately constant 
over the range from 1800ft. per second down to 
about 900ft. per second, after which it shows a 
tendency first to fall and then to rise at the lower 
end of the range. This same tendency to 
increase at low speeds was present in several 
of the results, in many cases to a much more 
marked extent than in Fig. 1, and occasioned 
intense discussion at the time. While the 
results were accepted by some, others were 
unable to agree that the velocity coefficient 
could be other than a falling curve with decreas- 
ing velocity. This point of view was stated 
by Stodola§ : ‘‘ The peculiarity of these results 
is the increase of g for small velocities, in con- 
tradiction with the theory of friction, as well as 
the careful measurements of Bachmann and 
Ombeck.”’ 

During the years immediately before the war 
one of the authors, at that time a member of 
the academic staff of King’s College, London, 
had been engaged intermittently on the design 
and construction of apparatus to study the flow 
of steam in nozzles. The basic principle of the 
Committee’s nozzle tester was adopted, but on 
& much smaller scale, and certain features were 
incorporated which removed limitations present 
in the Committee’s apparatus. In the twelve 
months immediately preceding the war, the 
authors completed the apparatus and carried 
out a series of tests with a view to checking the 
Committee’s results regarding the shape of the 
velocity coefficient curve at low steam speeds. 
The outbreak of the war put an abrupt end to 
the experimental work, and prevented a propei 





_* Institution of Mechanical Engineers. The Institu_ 
tion invites written discussion of this paper, contribu 
tions to be received before October 31st, TOu6. 

_ | Formerly Reader in Mech 1 Engineering, Univer- 
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t Formerly Research Student, King’s College, London, 
§ Stodola, A., “‘ Steam and Gas Turbines’? (McGraw- 





investigation of the possibilities of the appa- 
ratus. Sufficient information was obtained, 
however, to warrant its publication as a further 
contribution to the information already avail- 
able on this controversial subject, the shape of 
the velocity coefficient curve. 

Since the present work was completed, further 
evidence on the above subject has been pub- 
lished by Guy|| and Dollinf. This is referred 
to later in the paper, but it may be mentioned 
here that the present results are in general 
agreement with the conclusions reached by 
those authors. 

The apparatus was designed for use in a 
college laboratory, using steam generated in a 
small gas-fired water-tube boiler. The rate of 
steam generation was only of the order of 
150 lb. per hour, so the nozzles were neces- 
sarily small in relation to those used, say, by 
the Steam Nozzles Research Committee. For 
this reason, particular attention was devoted 
to the accuracy of all measuring equipment and 
to the elimination of sources of error wherever 
possible. 

The method of test is similar in principle to 
that employed by the Committee, in that the 
impulse method has been adopted for the 
determination of the exit velocity from the 
nozzle. Also, as in the Committee’s apparatus, 
the impulse plate is fitted with a cage to ensure 
that the steam leaves at right angles to the 
direction of nozzle flow, with zero axial velocity. 
Thus the change in momentum by which a force 
is exerted on the plate is equal to the axial 
momentum of the steam at exit from the jet. 
Also, as in the Committee’s work, a null method 
has been employed to test the accuracy of the 
impulse plate and cage ; moreover, it was found 
necessary to cover the plate with layers of wire 
gauze in order completely to destroy the axial 
momentum of the jet, and to ensure a low 
velocity of the steam leaving the cage. 

One of the most serious disadvantages of the 
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Fic. 2—Diagrammatic Arrangement of Plant 


Committee’s apparatus for general testing was 
its limitation to the use of superheated steam. 
This restriction lay in the fact that the impulse 
plate was arranged with its axis vertical and 
the downward thrust of the steam jet was 
measured by a weighing machine. Expansion 
of steam into the saturated state would have 
led to the adherence of condensed steam to the 
cage, adding to the force exerted by the jet. 
In order to avoid this source of error, all 
measurements were made with steam still in the 
superheated condition after expansion. 

A limitation to the use of superheated steam 
is avoided in the present tests by suspending the 
impact plate and its cage with the axis hori- 
zontal instead of vertical. Any increase in 
weight due to adherence of condensed steam 
does not affect the axial force, whichis measured 
by a calibrated spring. 

The tests described in the present paper fall 
into two sets. In the first, the steam was super- 
heated after expansion, so that a direct com- 
parison could be made with the results given 
by the Steam Nozzles Research Committee. 
In the second, the steam, initially superheated, 
expanded into the region, on the total energy- 
entropy diagram, between the saturation line 
and the Wilson line, resulting in a condition of 
supersaturation. The object of the latter tests 
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was to determine the velocity coefficient with 
supersaturated flow. It was further planned to 
extend the experiments into the wet region, 
but this was prevented by the interruption of 
the work in 1939. In both sets of tests the 
steam were varied between 500ft. and 
1200ft. per second. The final pressure was 
atmospheric in both series, the initial pressure 
being increased to give increasing exit velocities. 
In the first set the initial superheat was about 
66 deg. Fah.; in the second, the steam was 
initially just a few degrees above the saturation 
temperature. 


APPARATUS AND TEST PROCEDURE 


Description of Apparatus.—A diagrammatic 
arrangement of the steam generating plant, the 
nozzle tester, and associated equipment, is 
shown in Fig. 2. The gas-fired three-drum 
water-tube boiler is shown on the left. Wet 
steam from the boiler passes through the super- 
heater and, rejoins the main steam pipe between 
the valves ‘A and B, When valve A is closed, 
all the steam passes through the superheater ; 
when the valve is open, the superheater is by- 
passed. By adjusting the valve, the propor- 
tions of saturated and superheated steam may 
be veried, so that, when these mix in the main 
steam pipe, any required degree of initial super- 
heat may be obtained, up to that reached when 
all the steam passes through the superheater. 
Valve B shuts off the steam generator from the 
testing apparatus. 

A drain cock is fitted to the steam pipe just 
before the nozzle tester, to drain off condensate 
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FiG. 3—Diagrammatic Arrangement of Nozzle Tester 


during the warming up. Two further drains 
are fitted to the casing of the nozzle tester, to 
remove steam condensing in this part of the 
apparatus ; the latter discharge into the con- 
densate measuring tanks, as this steam repre- 
sents part of the flow through the nozzle during 
a test. 

The exhaust pipe from the nozzle tester is 
fitted with a control valve C, by which the exit 
pressure can be controlled. During the present 
tests this valve was fully open, so that the pres- 
sure at exit from the nozzle was nominally 
atmospheric. The steam is discharged into the 
surface condenser, supplied with cooling water 
from the mains, and the condensate flows by 
gravity through an open pipe into the conden- 
sate collecting tank and thence to the hotweil. 

The feed pump is driven by an electric motor, 
running at constant speed. An adjustable by- 
pass valve D gives control of the quantity 
pumped into the boiler and permits mainten- 
ance of a constant water level with the minimum 
amount of attention. 

The Nozzle Tester—The apparatus is shown 
diagrammatically in Fig. 3. The steam, after 
expansion through the nozzle, impinges on the 
impulse plate A, which is attached to the carrier 
B, the latter being suspended on knife-edges by 
two suspension links C and D. An accurately 
calibrated spring E, of phosphor bronze, is 
contained in a housing in the rear of the plate 
carrier, and may be compressed by a rod, 
screwed through the housing and terminating 
in the hand wheel F. Leakage along the screw 
thread is prevented by means of a stuffing-box 
G. The telescope H of a cathetometer is focused 
on a fine line, engraved on a transverse plane, 
on the spindle of the screwed rod. A platinum 
contact J, attached to an insulated plug K, in 
the casing, touches a similar contact on the 
plate carrier. The plug K is connected to a 
battery and lamp, the electrical circuit being 
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completed through the casing, suspension links, 
and plate carrier. 

The contact J is adjusted so that it makes 
contact with the plate carrier when the latter 
tends to hang in its equilibrium position with 
no steam flowing through the nozzle. The 
hand wheel F is then rotated and the screwed 
rod advanced, compressing the spring E until 
the force exerted is just sufficient to move the 
plate carrier away from the contact, as indicated 
by the extinguishing of the lamp. A zero read- 
ing on the cathetometer is now taken. 

When steam discharges from the nozzle the 
carrier is pressed back by the impulse of the jet 
so that electrical contact is re-established and 
the lamp is lighted. The screwed rod is again 
advanced until the contact is just broken, and 
the lamp is extinguished, when a second catheto- 
meter reading is taken. The difference between 
this and the zero reading gives the compression 
of the spring, and from this, with the spring 
calibration, the force on the plate is determined. 

If the force on the plate is F lb. weight and 
the condensate discharge m Ib. per second, then 
the exit velocity from the nozzle is given (in 
feet per second) by the expression F g/m, where 
g is the gravitational acceleration in feet per 
second per second. 

The inlet pipe, nozzle holder, nozzle,. cage, 
and impulse plate are shown in Fig. 4, the nozzle 
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Fic. 4— Nozzle Holder, Impulse Plate, and Cage 


being repeated in Fig. 5, for comparison with 
a similar nozzle used by the Steam Nozzles 
Research Committee, for which the results 
shown in Fig. 1 were obtained. 

The inlet pipe is l}in. bore and the nozzle 
holder is tapered to give a gradual change in 
diameter as the steam approaches the nozzle. 
The nozzle itself is well rounded at the inlet. 
The impulse plate is attached to the end of the 
plate carrier, and carries the cage by four tin. 
studs. The cage consists of forty aluminium 
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rings, of 3/,,in. axial thickness and }in. radial 
width, separated by aluminium washers °/,,in. 
thick, threaded on the four studs secured firmly 
to the plate. Between the first ring and the 
plate six layers of fine wire mesh are fitted, these 
having been found necessary to destroy the 
momentum of the steam striking the plate. 

The impulse plate and its cage were tested for 
accuracy of impulse measurement by the method 
indicated in Fig. 6. A brass tube A, secured in 
a cylindrical block B, represents the nozzle 
and nozzle holder in the actual apparatus. The 
cage D is attached to the dummy nozzle holder 
by brackets fitted to the ends of the cage studs, 
and compressed air, supplied through a flexible 
hose, discharges from the central tube and 
impinges on the plate. The impulse plate is 
mounted, on the platform E of a scale balance, 
and the whole is surrounded by a sheet steel 
casing C, arranged to clear the scale platform, 
and of the same size and shape as the internal 
surface of the casing of the nozzle tester. The 
flexible hose is about 7ft. long, supported in a 
straight and horizontal position, so that, when 


straighten and exert an additional force on the 
scale platform. 

The apparatus was balanced on the scale 
with the air supply shut off. With the design 
of cage described above it was found that, when 
compressed air at 50lb. per. square inch was 
supplied through the hose, no movement of the 
platform took place, the impulse on the plate 
being exactly balanced by the reaction on the 
nozzle and its holder. When tested without the 
rings forming the cage, or without the wire mesh 
on the impulse plate, a resultant downward 
force on the scale was observed, but this was 
reduced to zero with the construction of plate 
and cage adopted. 

The arrangement illustrated in Fig. 6 gave an 
extremely sensitive method of test, an addi- 
tional weight of 0-002 1b. being sufficient to 
cause a movement of the platform of about jin. 
when balanced with the apparatus in position. 

Measurement of Temperatures and Pressures. 
—The temperature of the steam at entrance to 
the nozzle was measured by means of a 
mercury-in-glass thermometer, inserted through 
a stuffing-box in the wall of the steam pipe. 
The thermometer, which was calibrated at 
intervals against a standard thermometer, had 
forty graduations per inch, each graduation 
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Fic. 6—Null Test for Impulse Plate and Cage 


representing 0-1 deg. Cent., and the steam tem- 
perature could: easily be read to this degree of 
accuracy. The velocity of the steam past the 
thermometer was relatively low, being of the 
order of 70ft. per second, and that this caused 
no appreciable error in measurement was 
checked by making simultaneous readings of 
pressure and temperature with saturated steam 
flowing in the pipe. 

It was considered undesirable to place the 
thermometer close to the nozzle entrance, on 
account of possible interference with the flow. 
It was therefore fitted in the pipe about 6in. 
upstream from the nozzle. In order to find 
whether any correction would be necessary for 
drop in temperature between this point and the 
nozzle entrance, a second thermometer was 
inserted during a preliminary test at the latter 
point and simultaneous readings were taken 
at the two thermometers. No drop in tempera- 
ture was detected. 

For the measurement of the initial steam pres- 
sure @ mercury column was employed, arranged 
as shown diagrammatically in Fig. 7. One side 
of the U-tube consists of a vessel with large 
surface area, and fitted with a gauge glass to 
indicate the mercury level. The other is a 
conventional glass tube, fitted with a scale 
arranged to slide in a vertical guide to permit 
adjustment of the zero position. The outlet to 
atmosphere at the upper end of the tube is bent 
over, to prevent dust falling into the tube, and 
a trap is fitted to collect any mercury that may 
overflow. 

A long pipe is arranged to slop upwards 
between the gauge and the steam pipe, with a 
glass bend, at A, the highest point in the pipe. 
The pipe and that portion of the gauge over the 





passing compressed air, there is no tendency to 


mercury vessel fills with water from condensa- 





tion of the steam, and, with the arrangement 
shown, this head of water remains constant 
and may easily be allowed for by an adjustment 
of the zero of the scale on the mercury column, 
The glass tube at A is fitted to provide a check 
that the pipe is full of water before starting a 
test. The long column of water in the pipe has 
the advantage of insulating the surface of the 
mercury from the steam, and maintaining the 
mercury at a comparatively low constant tem. 
perature. 

The variation in level in the mercury vegge] 
with changing pressure is easily allowed for by 
a constant multiplier on the scale reading. In 
the apparatus used in these tests the areas in 
the vessel and glass tube were such that the 
level in the mercury vessel dropped only }in, 
for a change in level of 6ft. in the glass tube, 

The height of the mercury column could be 
read by means of a magnifying cursor to 0-(lin., 
so that the initial pressure could be measured 
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Fic. 7— Mercury Pressure Gauge 


to 0-004 lb. per square inch. In the tests the 
pressures were recorded to the nearest 0-01 Ib. 
per square inch. 

The exhaust pressure, nominally atmospheric, 
varies slightly due to the restriction to steam 
flow between the nozzle tester and the con- 
denser. This difference is measured by a U-tube 
using water as the indicating liquid. In this 
gauge also the connecting pipe is arranged to 
slope upwards towards the measuring point on 
the casing of the nozzle tester, a glass bend 
being inserted at the highest point, as before. 
Thus the water level in one leg of the U-tube 
remains constant, and it is only necessary to 
fit a scale to read the variations in level in the 
other leg, consisting of a vertical glass tube. 


(To be continued) 
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HIGH-SILICON IRON CASTINGS 
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ments relating to heat treatment, welding, hydraulic 
testing, &c. This material, which has a silicon 
content of approximately 14-5 per cent., is used for 
special pipe work involving the use of acids. 
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obtained from the National Physical Laboratory, 





Teddington, Middlesex. Price 6d. 








lic 


‘or 
1s. 


‘Y; 


Oct. 5, 1945 


THE ENGINEER 


275 








Markets, Notes and News 


The prices-quoted herein relate to bulk quantities 


Steel Production During the War 
The Iron and Steel Control has lately begun 
to issue monthly statistics relating to pig iron and 
steel ingot production. In addition, it is now 
ssible to give some information as to what has 
been accomplished by the British steel industry 
during the war years. Home production of steel 
ingots, during the five full years of war (1940-1944), 
averaged 12,700,000 tons, which was considerably 
above the highest rate achieved over any consider- 
able period in pre-war years. The best peacetime 
run of comparable duration was the four-year 
period immediately preceding the war, when the 
average production was 11,300,000 tons @ year. 
Apart from the difficulties of wartime operation, the 
main obstacle to securing high production during 
the war years was the loss of the richer imported 
ores. Their substitution by lower-grade home ores 
reduced the output from blast-furnaces and the 
quantity of hot metal available for steelmaking. 
During the latter part of the war it became neces- 
sary to make reductions in transport of raw mate- 
rials for the steel industry, especially in connection 
with preparations for operations on the Continent. 
Also, there were shortages of coal, and to some 
extent of labour, which made it necessary to con- 
tinue operations at around the 12,000,000-ton level, 
compared with the rate of 13,000,000 tons, which 
was about the maximum which could have been 
achieved with the grade of raw material available 
under war conditions. Imports of steel during the 
1940-1944 period averaged 2772 tons a year, most 
of these supplies coming from America. Imports 
were high in the years 1940 and 1941—being 3356 
tons and 3658 tons respectively—and the use of 
imported steel increased considerably to a peak in 
1942. Since then, imports of steel have been used 
up at a greater rate than they have arrived. In the 
early years of the war, therefore, there was a gradual 
building-up of stocks until 1942, but they have 
since declined to a normal level. Steel deliveries 
reached the high figure of 16,000,000 ingot tons in 
the year 1942, at which they were maintained during 
1943. In 1944 and also in the present year, the 
curtailment of some programmes, together with the 
effect of reduced availability of transport, labour, 
and fuel, brought about a general reduction in the 
demand. Figures for 1945, based on the results of 
the first half of the year, show that ingot production 
is not likely to be greater than the 12,000,000-ton 
level, and, of course, imports have been reduced to 
a very low figure. In the first six months of this 
year there has been a greater consumption of 
imported: steel than there have been new arrivals, 
with the result that stocks are now near to the 
minimum working level. New estimates of steel 
requirements following the end of the war against 
Japan have not yet been completed, but whatever 
temporary interruptions in demand there may be 
owing to the cancellation of war contracts, it appears 
clear that, taking a longer view, British ingot pro- 
duction is unlikely to meet the total requirements, 
particularly with a large export demand. Every 
effort will be required to increase home production. 
Even so, it seems necessary to secure imports, 
particularly in a semi-finished form, which can be 
processed and converted into more highly finished 
export products, thus making the fullest possible 
use of the normal balance of the industry in the 
United Kingdom with its excess of finishing over 
ingot capacity. ‘ 
Scotland and the North 
The Scottish steelworks are maintaining a 
fair rate of progress, although, of course, there are 
problems concerned with the transition to peace- 
time production which will have to be solved before 
full activity can be restored. Civilian business is, 
however, steadily increasing and is taking the place 
of Government contracts which have been com- 
pleted or cancelled. Overseas purchasers of steel 
also continue to circulate many inquiries, and 
orders now booked represent an appreciable tonnage, 
but the restricted amount of shipping at present 
available is undoubtedly one of the factors which 
makes it difficult to accept a bigger proportion of 
the export business offering. At home, the ship- 
building yards are busy on new construction and 
repair work, and although their specifications are 
so far not extensive, their demands for plates and 
other material have definitely increased during the 
last month or two. The locomotive and rolling 
stock industry is also taking up regular tonnages 
of plates, and an active business in steel rails and 
colliery arches continues to be a prominent feature 
of the steel industry here. The sheet mills have 
begun the fourth period with extensive contracts 
for light-gauge black and galvanised sheets. There 
have been a few cancellations, but any gaps have 
been quickly filled by the new business which is 
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being offered. Big tonnages of sheets are needed for 
huts for abroad, and the container industry absorbs 
a fair proportion of the present output, and, in 
addition, the demand is increasing for sheets needed 
in the production of heating, cooking, and other 
domestic equipment. The re-rolling mills are better 
provided with work than they were a few weeks 
ago. The call for light sections is improving, and 
more business is being transacted in small bars 
needed by rivet, bolt, and nut makers. The current 
volume of business can, however, be comfortably 
handled by the re-rollers. Although billet supplies 
continue to cause some concern, sufficient quantities 
for present needs appear to be forthcoming. Pig 
iron production is maintained on as good a scale as 
is possible. There is no difficulty over raw materials, 
such as ores and limestone, but coke supplies give 
ironmasters a good deal of anxiety. The Lanca- 
shire iron and steel trades are experiencing fairly 
good conditions, although no special developments 
have taken place in the last week or two. The 
foundries are buying to the full extent of their pig 
iron licences, and continue to press for deliveries, 
especially of No. 3 Derbyshire and Staffordshire pig. 
There is not so much demand for refined iron. 
Business in finished iron is proceeding fairly satis- 
factorily. Fresh transactions have occurred in best 
and Crown quality bars, and regular deliveries 
against existing contracts are taking place. In the 
steelworks new orders for light and medium plates 
are reported to be fairly substantial, and producers 
of heavy plates are moderately busy with contracts 
from locomotive builders and boilermakers. Sheet 
mills are maintaining big outputs, and both black 
and galvanised descriptions continue in strong 
demand. Black bars for bright drawing are éaken 
up regularly, and there is a fair demand for nickel 
and other alloy steels, although there is now less 
call for these from the aircraft industry. Business 
in rods and billets for the wire mills continues to be 
brisk. On the North-West Coast, the steelworks 
are busy on orders for a variety of material needed 
for both home and overseas, 


The North-East Coast and Yorkshire 


Evidence of the expanding demand for 
iron and steel is shown by the increasing amount of 
business now reaching many departments of the 
North-East Coast iron and steel industry. Orders 
relating to home requirements are steadily improv- 
ing, and even though export orders are in many 
ways restricted, a fair tonnage of overseas business 
is now being handled. Works continue to be handi- 
capped by the fuel shortage, and also by labour 
problems arising out of the transition from war to 
peace production. Current output is, however, on 
a good scale and indications are not lacking that 
capacity will be extended as conditions allow home 
and overseas requirements to be more fully met. In 
the steelworks the plate departments are receiving 
some additional work now that there is an improving 
demand for shipbuilding material from home 
sources. Export orders for plates have also been 
booked. Business in sheets continues at the high 
level which has been the outstanding feature in the 
steel industry throughout this year. Sheet makers 
have more than enough work to keep them fully 
occupied for the whole of this period, and it is not 
easy to place new business. Most of the demand 
relates to black sheets, but there is a brisk request 
for galvanised sheets, and, owing chiefly to labour 
shortage, galvanisers find it difficult to improve 
upon their present outputs. Re-rollers of bars, 
sections, and strip are well employed, and are 
affected by the prevailing shortage of prime billets. 
In recent years, consumption has been a great deal 
in excess of the home production of billets, and big 
tonnages were imported, during the war, from 
America. It is unlikely that the present supply 
position can be eased until material purchased in 
the Dominions is available for use. Consequently, 
there is at present a fairly active business in usable 
defective billets and double-sawn crops. Business 
in pig iron is characterised by the continuing 
demand for bigger deliveries of foundry pig. Light 
castings foundries are much busier than they were, 
and as their activity develops further their pig iron 
requirements will not be easily met unless pro- 
duction can be increased. Low and medium- 
phosphorus and refined irons are in better supply, 
and there is now less stringency in allocations of 
hematite, the output of which is gradually increas- 
ing. Bigger quantities of foreign ores are now 
reaching this country, and although coke supplies 
are not by any means plentiful, fairly regular 
deliveries to the blast-furnaces are maintained. 
The Yorkshire steel and allied industries are experi- 
encing difficulty in the transference of labour from 
war to peacetime production, and in many depart- 
ments this situation is proving a hindrance to the 
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expansion of export trade. There is no lack of 
export inquiries for various products. Makers of 
basic steel have a good deal of business in hand, and 
there is also a fair demand for acid-carbon steel. A 
moderate amount of business in tool steel is passing, 
and the alloy steel market has improved in the last 
few weeks. Re-rollers of bars and strip are more 
actively employed, but are concerned about the 
shortage of billets. The stainless steel industry is 
affected by the lack of labour for polishing. 


The Midlands and South Wales 


Iron and steelworks in the Midlands are 
experiencing a steadily expanding demand for 
civilian products, and although labour shortage is a 
difficulty in many departments, fair progress is being 
made in post-war business. Home steel require- 
ments are responsible for a growing volume of 
orders, and, in addition, the demands of overseas 
buyers are increasing. Supplies of pig iron are no 
more than adequate to present needs, and users of 
high-phosphorus pig iron, in particular, would 
welcome bigger allocations. The demand for light 
castings is on the increase in view of the extensive 
needs of builders and makers of domestic equip- 
ment, and although the light foundries are hindered 
by labour shortages, the stringency of their pig 
iron supplies is also a limiting factor. General 
engineering and jobbing foundries have not been so 
fully employed since their war contracts have come 
to an end, and the quantities of low and medium- 
phosphorus pig iron allocated to them are sufficient 
to cover their present needs. The finished iron trade 
is quite well employed. Wagon builders are taking 
up substantial quantities of best bars, and pro- 
ducers of Nos. 3 and 4 quality bars have moderately 
good contracts in hand. In the steelworks the 
heavy mills are now more actively engaged as the 
demand for plates is expanding, and there is also 
improvement to be seen in recent business in heavy 
joists and sections, although orders for this kind of 
material are not yet extensive. Steel for colliery 
maintenance is providing a regular business, which 
accounts for a considerable tonnage of material, and 
re-rollers of small bars, strip, and light sections have 
plenty of work in hand. Bigger supplies of billets 
would be welcomed; sheet bars are also in keen 
demand, as the outputs of sheet producers have to 
be maintained at a high level in view of the prevail- 
ing extensive requirements. For some time past the 
main feature of the South Wales steel industry has 
been the insistent demand for semis. Producers of . 
steel billets continue to be fully employed in meeting 
the calls of re-rollers. There is also heavy pressure 
for steel sheet and tinplate bars, big tonnages of 
which are being quickly absorbed. Finished steel 
departments are fairly well provided with work. 
Business in heavy plates and sections is making 
some progress, and light plates and sections are 
being more freely specified. Makers of: black sheets 
are still operating at a high rate and the present 
state of their order books will ensure a continuance 
of this condition for some months to come. In the 
tinplate market further activity has been apparent 
as users are covering their requirements for the last 
period of this year. Sales in a recent week were, in 
the aggregate, in excess of a week’s production. 
There has also been some further demand for 
wasters. Export business in tinplates is still 
restricted, although more orders have been received. 
It is interesting to note from the trade returns for 
the Welsh ports, issued by the Great Western 
Railway for the period January to September, 
1945, that tinplate exports were 26,537 tons, com- 
pared with 244,738 tons in 1938. 


Builders’ Iron and Steel Goods 


The Ministry of Works has announced that 
a certificate to purchase builders’ manufactured 
goods of iron and steel is no longer required unless 
the iron and/or steel content of the individual article 
is more than 5cwt. Hitherto a certificate to pur- 
chase has been required when the individual article 
contained 3 cwt. or more of iron and/or steel. This 
procedure does not apply to heat storage cookers, 
which require a certificate to purchase whatever the 
weight. The attention of merchants and suppliers 
of builders’ manufactured goods is drawn to the 
fact that the ““M” authorisation is primarily an 
instrument to acquire iron and steel for manu- 
facturing purposes. Bulk authorisations are at 
present given’ by the appropriate Government 
Departments to manufacturers of builders’ goods 
required for civilian purposes up to the production 
capacity of the individual manufacturers and 
within the limits of raw materials available. It. is 
not necessary for users to apply to the appropriate 
Government Departments for “‘ M ’” authorisations 
to acquire manufactured builders’ goods because 
requirements are met out of such bulk authorisations. 
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Notes and Memoranda 





Miscellanea 


RELEASE OF Factory Space.—The Government 
has appointed Lieut.-General Sir W. G. Lindsell to 
secure the orderly release of factory space requi- 
sitioned for war purposes. This factory space is 
now urgently required for the expansion of home 
and export trade and for implementing the Govern- 
ment’s full employment policy. Information about 
the de-requisitioning of storage space should still 
be obtained from the Control of Storage Premises, 
Board of Trade, Millbank, or from the Board’s 
Regional Controllers. 

TRAINING FOR BusINESS ADMINISTRATION.—The 
report of the Committee on Training for Business 
Administration, under the chairmanship of Sir 
Frank Newson-Smith, has now been published by 
the Stationery Office. The Committee has recom- 
mended a short course of training of about 
three months, run in association with local educa- 
tional authorities and commercial and technical 
colleges, and in collaboration with industry and 
commerce throughout the country. Wherever 
desirable, it says, special courses should be arranged 
in co-operation with particular industrial and com- 
mercial groups, to meet the needs of the business 
groups concerned. The proposals are designed to 
train suitable ex-Service men and women so as to 
fit them for employment which will lead to adminis- 
trative and executive posts in industry and com- 
merce, and help them to gain the fullest advantage 
from their individual qualities of character and their 
experience developed in war service. The Ministry 
of Labour has appointed Mr. F. C. Hooper as 
Director of Business Training to supervise the 
planning and carrying out of a training scheme. 


Personal and Business 


Sm ANDREW Duncan, M.P., has rejoined the 
board of Imperial Chemical Industries, Ltd. 

Mr. O.tverR LytTELtToN has been appointed 
chairman of Associated Electrical Industries, Ltd. 

Mr. F. E. Sutra and Mr. J. L. S. Steel have been 
appointed additional directors of Imperial Chemical 
Industries, Ltd. 

Tue address of the Import Licensing Department 
of the Board of Trade is now 189, Regent Street, 
London, W.1 (telephone, Regent 4090). 

Mr. H. C. Davies, A.M.I. Mech. E., is joining 
Richard Thomas and Baldwins, Ltd., as works 
- manager of their Brierley Hill works. 

Mr. G. K. Patmer, A.M.I. Mech. E., M.I.A.E., 
M. Inst. T., has been appointed assistant managing 
director of Brush Coachwork, Ltd., Loughborough. 

Ruston AND Hornssy, Ltd., announce that the 
Birmingham office address is now Chamber of 
Commerce Buildings, 95, New Street, Birmingham, 2. 

Mr. James Carson has been elected a director of 
Stewarts and Lloyds, Ltd. He will serve as assistant 
general managing director in charge of tube 
production. 

Sir Mites Tuomas has been elected Chairman of 
the Council of the Federation of Chambers of 
Commerce of the British Empire in succession to Sir 
Arthur Aiton. 

Mr. W. H. Hicuam, head of the staff payroll 
department of the B.T.H. Company, Rugby, has 
just retired, after more than forty-four years’ 
service. Mr. A. E. Browne has been appointed to 
succeed him. 

Mr. J. W. Norris, A.C.G.I., A.M. Inst. C.E., 
A.M.I. Mech. E., has been appointed Chief Inspect- 
ing Engineer, Crown Agents for the Colonies, in 
succession to Mr. W. E. Hogg, C.B.E., A.R.C.Sc., 
M. Inst. C.E., who retires on October 20th. 

W. T. Henitey’s TELEGRAPH WorxKS ComPANny, 
Ltd., have acquired a factory at Birtley, Co. 
Durham, for the manufacture of their cables. The 
company’s factories at Gravesend and Woolwich 
are in no way affected and will continue production 
as at present. 

THe MINISTER OF FUEL AND POWER has agreed 
to release Mr. William Jones, Regional Controller, 
Wales Region, and has appointed Mr. Howell Owen 
as his successor. The Minister has also agreed to 
release Mr. T. F. Turner, K.C., Regional Controller, 
North Midland Region, and has appointed Mr. D. P. 
Oliver to succeed him. 

Masor-GENERAL E. P, ReapMan has_ been 
appointed a special director of English Steel Cor- 
poration, Ltd., to assist the managing director in 
the administration of the works at Openshaw, 


Dinting Vale, and Holme Lane.* He will also have 
charge of the sales organisation covering the Cor- 
poration’s small tool. and tool steel business and 
forgings and castings produced at Openshaw. 





Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Illuminating Engineering Society’ 
Tvesday, Oct. 9th.—School of Hygiene and Tropical 
Medicine, Keppel Street, W.C.1. Presidential 
Address, H. C. Weston. 6 p.m. 


Institute of British Foundrymen 

Saturday, Uct. 6th.—LANCASHIRE BRANCH: ‘lhe Engi- 
neers’ Club, Albert Square, Manchester. Discussion 
on “The Specification of Cast Metals,” P. A. 
Russell, A. E. Peace, C. H. Kain, F. Hudson, and A. 
Phillips. 3 p.m. 

Tuesday, Oct. 9th.—SHEFFIELD BrancH: 178, West 
Street, Sheffield. ‘‘The Formation of Banded 
Structures in Horizontal Centrifugal Castings,” 
H. C. Howson. 7 p.m. 

Thursday, Oct. 1lth—-E. ANGittan Section: Lecture 
Hall, Central Library, Northgate Street, Ipswich. 
“High-Duty Irons, .with Special Reference to 
Meehanite Metal,” A. H. Horton and J. King. 
6.45 p.m. 

Saturday, Oct. 13th.—Scortish BRancu : 
nical College, George Street, Glasgow. 
Address, A. Marshall. 3 p.m.—West RIDING 
Branco: 1, Manville Terrace, Bradford. Presi- 
dential Address, J. Timbrell. 5 p.m.—BuRNLEY 


Royal Tech- 
Presidential 


Section: Technical School, Blackburn Road, 
Accrington. ‘‘ Uses of Gases in the Foundry,” 
. Haynes. 6.30 p.m. 
Institute of Fuel 

Wednesday, Oct. 10th.—Municipal Annexe, Dale Street, 
Liverpool. “‘ a from Process Steam,” W. A. 
Pain. 2.30 

Friday, Oct. 12th 8. Wates Section: Engineers’ 


Institute, Cardiff. ‘‘ Fuels for Boilers at Sea,’’ E. K. 
Regan. 5.30 p.m. 

Thursday, Oct. 18th.—E. Miptanps Section: Victoria 
Station Hotel, Mansfield Road, Nottingham. Dis- 
cussion on the ‘‘ Reid Report.” 3 p.m; 

Institute of Road Transport Engineers 

Thursday, Oct. 18th.—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Inaugural lecture, Sir Miles 
Thomas. 6 p.m. 


Institute of Marine Engineers 
Tvesday, Oct: 9th.—The Minories, E.C.3. Presidential 
Address, Sir William C. Currie. 5.30 p.m. 


Institute of Welding 

To-day, Oct. ith.—Edric Hall, Borough Polytechnic, 
Borough Road, S.E.1. Address by H. W. G. 
Hignett. 7.30 p.m. 

Thursday, Oct. 11th.—N.E. TyNestpe BRaNcH : 
Institute, Neville Hall, Newcastle-on-Tyne. 
man’s Address, J. Hogg. 6.15 p.m. 

Friday, Oct. 12th.—BiIRMINGHAM BrancH: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘‘ Developments in the Welding of Aluminium 
Alloys,” Dr. E. G. West. 6.30 p.m. 

Wednesday, Oct. 17th.—Lezeps Brancn: Technical 
College, Bradford. ‘‘ Welded Construction and the 
Drawing-Office,” H. V. Hill. 7 p.m.—W. ScotLanp 
Brancu: Inst. of Engineers and Shipbuilders in 
Scotland, 39, Elmbank Crescent, Glasgow. ‘‘ Some 
Technical Problems in the Execution of ‘ Pluto,’ ”’ 
J.8. Blair. 6.30 p.m. 


{Institution of Automobile Engineers 
Tuesday, Oct. 9th—CoveNtRY SEcTION: Technical 
College, Coventry. Presidential Address, ‘‘ The 
Automobile and the Community,” F. G. Woollard. 
7 p.m.—Luton Grapuates: The George Hotel, 
Luton. ‘“‘ Experimental Work,” H. Dean. 7.15 p.m. 
Monday, Oct. 15th.—Guascow Section: Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow. Presidential Address, ‘‘ The 
Automobile and the Community,” F. G. Woollard. 


Mining 
Chair- 


7 p.m. 

Tuesday, Oct. 16th.—Luton Section: George Hotel, 
Leeds. General meeting. 7.30 p.m. 

Thursday, Oct. 18th—Bristou Section: Merchant 
Venturers’ Technical Institute, Unity Street, 
Bristol. Presidential Address, ‘‘The Automobile 
and the Community,” F. G. Woollard. 7.30 p.m. 


Institution of Chemical Engineers} 

Tuesday, Oct. 9th.—Geological Society, Burlington 
House, Piceadilly, W.1. ‘“‘ Industrial Health—Pro- 
gress, Contrasts, and Fallacies,’ Dr. E. A. 
Merewether. 5.30 p.m. 

Saturday, Oct. 13th.—N.W. Branon: College of Tech- 
nology, Manchester. ‘Problems of Vacuum 
Technique from a Chemical Engineering} Stand- 
point,” Hugh Griffiths. 3 p.m. 


Institution of Civil Engineers 

\. ednesday, Uct. 10th.—N.W. Assoo.: The Engineers’ 
Club, Albert Square, Manchester. Chairman’s 
Address, R.-A. 8. Thwaites. 6.30 p.m. 

Thursday, Oct. 11th.— BirMINGHAM Assoc.: James Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. “ Drainage, including River Works,” 

G. Bevan. 6 p.m. 





Institution of Electrical Engineers 

To-day, Oct. 5th.— N.E. StupENts: Neville Hall, West. 
gate Road, Neweastle-on-Tyne. Cc hairman’s 
Address, H. Hilton. 6.30 p.m. 

Saturday, Oct. 6th.—N. MivLaNnps ‘STUDENTS: City @ 
Leeds Electricity Dept., Whitehall Road, Leeds 

‘Some Recent North American Hydro. Elec a: 
Projects, with Special Reference to the Boulder 
Dam,” W. A, Hatch. 2.30 p.m. 

Tuesday, Oct. 9th.—N. Miptanp CENTRE: Leeds Cor. 
poration Electricity Dept., Whitehall Road, Leeds 
Inaugural Address, A. Kelso. 6 p.m. 

Wednesday, Oct. 10th.—Rapto SEcTION : 
Victoria Embankment, W.C.2. 
A. H. Mumford. 5.30 p.m. 

Thursday, Oct. 11th.—INSTALLATIONS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Inaugural 
Address, Forbes Jackson. 5.30 p.m. 

Monday, Oct. 15th.—Lonpon StupeNnts: Savoy Place, 
Victoria Embankment, W.C.2. Chairman’s Ax ddresg, 
“Tuning Forks,” H. Shortland. 7 p-m. 

Wednesday, Oct. 17th.—TRANSMISSION SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Inaugural 
Adtiress, E. T. Norris. 5.30 p.m. 

Thursday, Oct. 18th.—Savoy Place, Victoria Embank. 
ment, W.C.2. Discussion on ‘*‘ Weather and Electric 
Power Systems,” opened by J. S. Forrest, H. W, 
Grimmitt, A. J. Drummond, and Wing Comdr, 
R. M. Poulter. 5.30 p.m. 


Institution of Mechanical Engineers 


To-day, Oct. 5th.—Storey’s Gate, Westminster, S,.W.1, 
“The Early History of the Whittle Jet Propulsion 
Gas Turbine,” Air Commodore Frank Whittle, 
C.B.E. 5.30 p.m. 

Saturday, Oct. 6th.—Miptanps GRADUATES: (Grand 
Hotel, Colmore Row, Birmingham. * British 
Machine Tools During the War,” A. H. Lloyd. 
2.30 p.m 

Thursday, Oct. 11th.—N.W. Brancu: The Engineers’ 
Club, Albert Square, Manchester. “ Expanded Tube 
Joints in Boiler Drums, with Special Reference to 
the Battersea High-Pressure Boilers,” W. 
Shannon, C. W. Pratt, T. B. Webb, and W. B. 
Carlson. 6.45 p.m. 

Friday, Oct. 12th.—Storey’s Gate, Westminster, S.W.1, 
Informal meeting. ‘‘ The Mechanism of the German 
Rocket Bomb,”’ W. G. A. Perring. 5.30 p.m. 

Thursday, Oct. 18th.—Mipianpos BRANCH : onl Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘‘ The Utilisation of Nuclear Energy,” Prof, 
M. L. Oliphant. 5.30 p.m. 


Institution of Production Engineers 


Monday, Oct, 8th.—MAaNcCHESTER GRADUATES: College 
of Technology, Manchester. ‘‘ Steel-Making a 
Rolling,” Dr. D. ge 7.15 p.m, 

Tuesday, Oct. 9th.—N.E. Grapuates: Neville Hall, 
Newcastle- -on-Tyne. «The Construction of Machine 
Tools,” R. B. Williams. 6.30 p.m. 

Thursday, Oct. 11th.—S. Wars Section: South Wales 
Institute of Engineers, Park Place, Cardiff. ¢ Pro- 
duction Planning and Control,’ A. H. Huckle, 
6.30 p.m.—LEIcEsTeR Section: College of Tech- 
nology, Leicester. ‘‘ Electronics in the Service of 
the Engineer,” W. Wilson. 7 p.m. 

Monday, Oct. 15th.—DerrsBy Svus-Section: School of 
Art, Green Lane, Derby. ‘Time Factor in 
Industry,” E. W. Hancock. 6.30 p.m. ~~ Hauirax 
Secrtion: Technical College, Halifax. ‘* Measure- 
ments of Straight Edges, Flat Surfaces, &c.,” L. 
Loxham. 7 p.m. 


Junior Institution of Engineers ¥ 


Friday, Oct. 12th.—39, Victoria Street, S.W.1. ‘‘The 
Softening of Municipal Water Supplies,” E. G. 
Kimsey. 6.30 p.m 

Saturday, Oct. 13th. —N.W. Secrion: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. Presidential Address, ‘‘ Engineer’s 
Tools: Words and Figures,” L. H. A. Carr. 2.30 


Savoy Place, 
Inaugural Address, 


T 


p.m. 

Friday, Oct. 19th.—39, Victoria Street, S.W.1. Films on 
‘* Boiler-House Practice ’’ and ‘‘ Steam,”’ introduced 
by E. C. Rogers. 6.30 p.m.—SHEFFIELD SECTION: 
Metallurgical Club, West Street, Sheffield. Chair- 
man’s Address, ‘‘ Engineering Aspects of Archi- 
tecture—Some Historical Notes Thereon,” T. F. 
Groocock. 6.30 p.m. 

Keighley Association of Engineers’, 

To-day, Oct. 5th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘Salt Bath Heat Treatment,” 
D. Thpmas. 7.30 p.m. 

London Association of kngineers 

Saturday, Oct. 6th.—Charing Cross Hotel, W.C.2. 

**Tungsten Carbide Tools,” Mr. Clinch. 6.30 p.m 
Manchester Association of Engineers 

Toeday, Oct. 5th.—Engineers’ Club, Albert Square, Man- 
chester. Presidential Address, C. §S. Youatt. 
6.45 p.m, 

Manchester Geological and Mining Society 

Tuesday, Oct. 9th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester. ‘Simultaneous Cutter and 
loader for Longwall Mining,” T. E. B. Young and 
W.H. Sansom. 3 p.m. 

* Newcomen Society 

Wednesday, Oct. 10th.—Science Museum, South Kensing- 
ton, S.W.7. ‘‘Why Engineers Should Study 
History,” S. B. Hamilton. 5.30 p.m. 

Sheffield Metallurgical Association 

Tuesday, Oct. 16th.—198, West Street, Sheffield. ‘‘ The 
Behaviour of Metals Under Stress,” J. E.- Russell. 
7 p.m, 

Sheffield Metallurgical Club 

Tuesday, Oct. 9th.—198, West Street, Sheffield. ‘* The 

Formation of ‘Banded Structures in Horizontal 





Centrifugal Castings,” H.O. Howson. 7 p.m. 
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“A Seven- Day Journal. 


Petroleum Warfare Exhibition 


An. exhibition showing the work. of the 
Petroleum Warfare. Department: was opened at 
the Imperial War Museum in London on October 
4th by -Major-General Sir Donald Banks, 
the Director-General of the Petroleum Warfare 
Department since 1940. It will be remembered 
that this Department was set up in July, 1940, 
to extemporise flame defences for Great Britain 
when invasion threatened. The main outcome 
of the Department’s work—the sea flame 
barrage and the fougasses, the mobile flame- 
throwers, ‘* Fido’ fog dispersal apparatus for 
aerodromes and the “ Pluto ”’ underwater pipe 
lines—have already been described in detail in 
these columns. The exhibition is divided into 
three main sections, in each of which compre- 
hensive diagrams, photographs, models, and 
actual machines and components give a clear 
insight into the construction and operation of 
“Fido,” “Pluto,” and mobile flame-throwing 
apparatus. In his address opening the exhibi- 
tion, Sir Donald pointed out that each of the 
projects had been conceived and developed in 
this country, and each had proved its worth in 
saving a considerable number of fighting men’s 
lives. The most outstanding of the projects 
from the peacetime angle was undoubtedly the 
“Fido”? aerodrome fog dispersal unit, which, 
during the war, permitt>d the safe landing of 
2500 aircraft under fog conditions. The large 
new airport at Heathrow w.s being equipped 
with a new type of slot burner, which avoid d 
any obstruction above ground level. More than 
11,000 yards of the burner was being laid down, 
and it would be lit and extinguished at will from 
a central electrically operated control. Recently 
aircraft were able to land at an aerodrome under 
fog conditions which restricted visibility to 
60 yards. The unit made the field visible 2 miles 
away and cleared fog over a width of 60 yards 
for a height of 800ft. The ‘‘ Pluto ’’ project also 
saved the lives of many sailors and relieved the 
strain on merchant shipping during the early 
critical months after the invasion of the Con- 
tinent. It had been closed down and some 
5 million dollars’ worth of pumping gear no 
longer required ha. been shipped back to the 
United States for experimental work in that 
country. During its working life ‘ Pluto” 
delivered more than 575,000 tons of petrol to 
the Continent. 


Skilled Men in the Engineering 
Industry 

In a letter to The Times, Lord Davidson, the 
President of the Engineering Industries Asso- 
ciation, calls public attention to the serious 
position resulting from the Government’s policy 
of calling up a large proportion of the most 
skilled key men in the engineering industry. 
That industry, with its manifold trades, is, he 
says, the key to the reconversion and revival 
of most other industries. The disappearance 
from engineering industry of these few thousand 
highly skilled young men must have a i 
effect out of all proportion to their numbers. 
In many of the smaller engineering firms the 
whole labour force may depend on one highly 
skilled man, who may bé combining the 
functions of foreman, draughtsman, tool- 
maker, machinist, and fitter. In one case the 
Ministry of Labour wished to take such a man 
into the Forces. The general ition that 
young men under thirty should be called up in 
order to release those who have served during 
the war commands everyone’s.sympathy, but, 
Lord Davidson states, that in the interest of 
the Service men themselves this policy must not 
be applied indiscriminately. Skilled young 
men cannot be immediately replaced from 
among the men demobilised, and managers and 
technicians should not have to neglect their 
production problems to fight with the Ministry 
of Labour for every single exemption. Lord 
Davidson suggests that the present policy should 
be reviewed. .immediately and that toolmakers 
and other similar categories should be excluded 
as a class. One engineering firm recently had 





four of its skilled engineers called’ tip.) ‘One 
is an R.A.F. cook, another a medical orderly, 
while a third is a military policeman and: a 
fourth is wheeling a barrow at a colliery. 
When during the war, the need for military 
manpower was most acute, skilled toolmakers 
and apprentices were kept back to serve the 
essential needs of production. They are, Lord 
Davidson points out, no less essential now, and 
we cannot afford to squander our skilled man- 
power in the present crisis. ~ 


An American Locomotive Appointment 


Ir was recently announced by Mr. Duncan 
W. Frazer, the president of the American Loco- 
motive Company, that Mr. Robert B. McColl 
has been appointed executive vice-president of 
the company. Mr. McColl has the distinction 
of being one of the few American members of 
the Institution of Mechanical Engineers. He 
was born at Kilmarnock and attended the 
Kilmarnock Academy and the Science and Art 
College in Kilmarnock. He was apprenticed 
to the Glasgow and South-Western Railway 
Company, and after completing his training he 
spent some time with Robert Stephenson and 
Sons at Darlington, and then went to Canada to 
the Montreal Locomotive Works, an associated 
concern of the American Locomotive Company. 
From 1919 to 1920 he was general manager of 
the Sir W. G. Armstrong-Whitworth Company 
in London. He then went to America in order 
to take up the position of assistant manager 
at the Schenectady works of the American 
Locomotive Company. He has since been 
suceessively manager of this plant, president of 
the oil engine division, the old McIntosh and 
Seymour Corporation, president of the Alco 
Products division, and vice-president in charge 
of locomotive manufacturing. During the war 
period Mr. McColl directed the company’s large 
war production programme, which included, 
besides locomotives, tanks and gun carriages, 
shells and bomb casings, synthetic rubber 
plant, and more recéntly, material for the atom 
bomb project. Mr. McColl is succeeded as vice- 
president in charge of locomotive manufacture 
by Mr. W. L. Lentz. 


A National Exhibition of Design 


Last week, Sir Stafford Cripps, the President 
of the Board of Trade, announced that the 
Government had accepted a proposal from the 
Council of Industrial Design to hold in the 
summer of next year a national exhibition of 
design in all the ranges of consumer goods. 
The exhibition, which is being planned on a 
considerable scale, will be opened not later than 
July Ist, 1946, and will be held in London. 
While it will not be so all-inclusive as a trade 
fair, and space will not be sold, it will neverthe- 
less represent the best and only the best that 
modern British industry can produce. The 
designs to be shown will be largely 1.ew post-war 
designs, but the éxhibits will not exclude the 
good designs of the years immediately before 
the war, which will be going into production 

in. The exhibition, Sir Stafford went on to 
say, would be British industry’s first great post- 
war gesture to the British people and to the 
world. He believed that it would demonstrate 
the freshness, originality, and skill with which 
our manufacturers were setting about their 
task of serving the home consumer and captur- 
ing a great share of the export trade. The best 
designs of 1946 would, he felt, constitute a claim 
on the attention and custom of the world for 
years to come. In 1947, however, the British 
Industries Fair would again take up the running 
and would perform its normal function as a 
trade exhibition. Mr. 8. C. Leslie, the Director 
of Industrial Design, said that detailed plans 
were being worked out as quickly as possible 
and would be laid before industry at an early 
date.. It was hoped that each industry would 
co-operate with the Council by collecting a full 
range of its goods and making them available 
to the Council’s selectors. Besides peacetime 
goods, the Council wanted, with the help of 





industry, to.show the public as much as possible 
of the achievements in war production of the 
industries:normally making consumer goods 
and the way in which wartime developments 
in manufacturing technique and processing had 
led to the designs and new types of goods 
which post-war industry would produce. 


Future of Royal Ordnance Factories 


At a meeting of representatives of the trade 
union side of the Ministry of Supply ‘and the 
Joint Industrial Council, held on Monday, 
October 8th, at which representatives from the 
factories were also present, Mr. John Wilmot, 
the Minister of Supply and Aircraft Production, 
announced that nineteen of the Royal Ordnance 
factories are to be retained by the State for the 
primary purpose of arms production in peace- 
time. He said that the question as to whether 
the State factories alone should produce arms 
—taised by a trade union memorandum—was 
a matter of high policy for discussion elsewhere. 
The State factories would not be able to handle 
the whole of the Government’s requirements ; 
but, nevertheless, they would be tendering for 
those requirements to the maximum of their 
capacity. - This would have the advantage of 
relieving civilian industries of some of their 
marginal requirements and free them for the 
export market. The first use of the State 
factories was for war potential, but they would 
be permitted to tender, up to their capacity 
for the requirements of other Government 
Departments as well as Service Departments. 
This might also include work for public corpora- 
tions, in so far as these could be brought under 
the egis of a central demanding department. 
The nineteen factories retained are as follows :— 
Birtley, Bishopton, Blackburn, Bridgewater, 
Cardiff, Chorley, Dalmuir, Enfield, Fazakerley, 
Glascoed, Irvine, Leeds, Maltby, Nottingham, 
Patricroft, Pombrey, Radway Green, Swynner- 
ton, and Woolwich. Of seven others so far still 
under consideration, Cardonald is to be allotted 
to the Board of Trade for alternat.ve work and 
will cease to be an ordnance factory; Drigg 
will continue for the time being on the breaking 
down of ammunition ; Wrexham and Ranskill 
are at present under expert examination as to 
their usefulness; and the future of Hayes, 
Poole, and Wigan will be decided when the 
Ministry is more fully imformed as to its 
commitments. 


Motion Study Exhibition 

Topay (October 12th) is the last day of the 
Motion‘Study Exhibition at the Carlton Hotel, 
Pall Mall, London, S.W.1. The exhibition was 
arranged by the Ministry of Aircraft Production, 
and was opened on October 2nd by Sir Stafford 
Cripps, President. of the Board of Trade.. Sir 
Stafford said that the exhibition was the first 
attempt to demonstrate to British industry the 
high value that can be obtained from the appli- 
cation of scientific methods to the study of 
human movements. The exhibition, he stated, 
arose from the desire of the Production Effi- 
ciency Board of the M.A.P. to assist firms to 
make the maximum contribution to the war 
effort. The Board decided to develop the 
science of motion study and set up, with the 
help of the Metropolitan-Vickers Electrical 
Company, @ motion study training centre under 
Miss Anne Shaw and Mr. Frank Chappell. At 
this centre courses of eight weeks’ duration 
were given to students who came from firms 
each with a particular job requiring a motion 
study. Sir Stafford stated that the exhibits 
indicated some remarkable results. We visited 
this exhibition recently and were much im- 
pressed spy the painstaking study which, it is 
claimed, had enabled machining, assembly, and 
inspection processes to be s: by as much 
as 300 per cent. without extra effort on the part 
of the operator. In fact, in each of the thirty- 
one exhibits the new method showed a marked 
improvement over the old method, by economis- 
ing and co-ordinating the use of human effort, 
thereby reducing fatigue. 
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Engineering Developments in 


Asiatic 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Se., LL.D., M.I. Mech. E. 
No. Vil—(Continued from page 259, October 5th) 


New INDUSTRIAL CENTRES 


the Urals industrial area the newly 
constructed city of Sverdlovsk, formerly 
called Ekaterinburg, which had a population 
of 25,000 in 1916, had 600,000 in 1944. As 
in other new cities in Asiatic Russia, the city 
has a sewerage system, running water, and 
electricity in every dwelling. In this area is 


concentrated the Siberian production of 
aluminium, increased its population ten 
times. It is able to obtain all the war 
materials needed within a short haul of the 
town. 

Foreign observers emphasise that in these 
new towns the living conditions had not 





reached the level of the American or British 
industrial areas in 1943. The pioneers were 











CHEKLOVSKY CHEMICAL WORKS IN KUZNETZK BASIN 


Cheliabinsk; with its huge tractor plant that 
during the war consumed 500,000 tons of 
metal annually, producing tanks and 
armoured cars. It is a well-designed city. 
Magnitogorsk did not exist in 1928, but it 
was not long before the town had a quarter 
of a million inhabitants. With its associate 
towns in the region it was, in 1941, respon- 
sible for about one-third of the whole of the 


selected shock workers, many of whom 
camped out during the construction, worked, 
had iron rations, and a hard life. When they 
had done their work in one area they moved 
on to repeat their discomforts on another 
pioneer job, for engineers, navvies, chemists, 
and others were organised as mobile divisions. 
But as soon as the pioneers had finished 





things improved. Rents were only a small 


were not only at war with Germany, but were 


_| fighting for freedom from want and poverty. 


There is a spirit of unity in this ambition to 
improve living conditions that, is, perhaps, a 
feature well worthy of consideration by the 
nations who have a much longer industrial 
history. The various races in Siberia are 
evolving their own way of life, under general 
planning from headquarters in Moscow. 
They realise that they have advanced a 
great distance from the old conditions of the 
Tsarist days. They have not yet attained 
anything like the standards of this country, 
but they are fired with the ambition to reach, 
and to exceed, those standards. They are 
certain that Asiatic Russia contains all of 
raw materials that will enable them to 
0 80. 


THe Drift TO THE TOWNS 


In the four Central Asian Republics the 
urban population had increased, in twelve 
years, from just over 1} millions to nearly 
2} millions in 1939. Since then there has 
been a great inrush of evacuees from Europe. 
Famous old trading centres, Samarkand, 
Tashkent, and Bokhara, resting places for 
caravans for many centuries, now have power 
stations, factories, mechanised transport, 
schools, hospitals, and modern engineering 
equipment, Tashkent was a typical Asiatic 
city, dirty, backward, with offensive sanita- 
tion. In one textile mill, 5728 workers were 
employed before the war and 65 million yards 
of cloth per annum were produced at 
Tashkent. In twenty years the population 
was more than doubled, for it increased from 
247,000 to 600,000 (1939). 

In this area large shipyards were built at 
the Caspian port of Krasnovodsk, which has 
a regular steamboat service to Baku and 
Astrakan. 

In the huge area of Kazakhastan—over 
one million square miles—the development of 
minerals, especially copper, coal, and oil, 
and a great increase in mechanised trans- 
port, have led to a large increase in the urban 
population. The once small, wretched, and 
poverty-stricken village of Karaganda is now 
a modern city of 150,000 people. The coal 
mines in the region produced annually 35,000 
tons before 1920, but in 1940 some 4,500,000 











OPEN HEARTH FURNACE 


steel production of the Soviet Union. Since 
1936 it has produced the cheapest pig iron 
in the Soviet Union. 

In the same area, not far from Sverdlovsk, 
are five other large towns. Nizhne-Tagil has 
steel rolling mills that produce nearly three- 
quarters of a million tons of steel a year; in 
ten years its population was quadrupled. In 





the same time Kamensk-Uralsky, where is 





proportion of wages and included services, 
such as electricity, free education, recreation, 
holidays, and, usually, free medical services 
were granted. The workers suffered incon- 
veniences, and even hardships, because they 
believed that they were building a brighter 
future. That was the same outlook that 
created the herosim and the high morale of 





the Red Armies. The workers believed they 





DEPARTMENT AT MAGNITOGORSK METALLURGICAL WORKS 


tons were produced by 15,000 workers. Not 
far from the city of Semipolatinsk are the 
non-ferrous metal mines; new smelters and 
refineries use power from a large station on 
the Irytysh River. Many of the metals are 
sent to the U.S.A. Alma Ata commenced 
its existence in 1867, when 15,000 Siberian 
Cossacks settled there. To-day, it is a modern 
city with 250,000 people (1940), with 7000 
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students in its fifteen technical high schools. 
There are thirteen-colleges, and museums, 
theatres, parks, and cultural institutes. 
Irrigation has enabled the city to have 
streets lined with huge shady trees. 

In 1928 what is now the port of Igarka 
(30,000 people in 1941) was a barren area, 
where bears, wolves, and polar foxes prowled. 
It is on the Yenesei River, within the Arctic. 
Sawmills, a power plant to light the town, and 
a water supply system are installed. Leonard 
Matters, M.P., visited it in 1931 and approved 
the advantages of the sheltered harbour. 

There are many other new and enlarged 
towns all over Asiatic Russia. An American 
traveller was particularly impressed by the 
results of mechanisation for transport, mines, 
industries, and agriculture in the huge area 
of Kazakhstan, where irrigation schemes 
and hydro-electric power plants have done 
so much to increase the wealth of what was 





The enormous sums of money needed to 
defray the costs of building the new cities, 
providing education, hospitals, and medical 
services and other amenities, as well as 
colossal expenditure on machinery and other 
equipment imported must have been obtained 
by exports of gold, other metals, and goods, 
as well as from financial sources in Russia. 
No foreign capital was borrowed until the 
lease-lend supplies came to Russia. 


MECHANISED AGRICULTURE 


The great increase in agricultural pro- 
duction in recent years has been due, not 
only to the pioneer settlers, but, more espe- 
cially, to the use of machinery, In the 
thita region, east of Lake Baikal, the level of 
mechanisation of agriculture was amongst 
the highest recorded for the U.S.8.R. in 1940. 
In 1920, in the whole Russian Far East, only 
765,000 aeres were cultivated, but in 1937 
the total was nearly 
3,000,000 acres. In the 
Amur region, alone, 











BLAST FURNACE PLANT IN KUZNETZK REGION 


formerly largely a deserted land. “‘ Kaza- 
khstan is now where Canada was at the 
beginning of the twentieth century,” he 
wrote. ‘“‘What will Kazakhstan be in 
1980 ?”’ Before the revolution there were 
only eleven schools. There are now 8000, 
including 116 technical schools and twenty- 
one colleges. Before the war there were over 
a million students, 800 picture houses, and 
forty national theatres in this area. 


Vast EXPENDITURE 


The emphasis placed on _ engineering 
developments and technical education in 
Asiatic Russia is remarkable and should 
become much more widely known in the 
British Empire. Equally important is the 
fact that, by carefully planned educational 
facilities an almost entirely illiterate popula- 
tion has been taught to read, to write, and 
trained to handle modern mechanism. 








there were 2000 harves- 
ter combines, in 1938, 
as compared with 400 
in 1933. Every collec- 
tive farm, averaging 
11,500 acres, had its 
machine tractor 
station, and in practic- 
ally all the major 
agricultural operations 
combines and tractors 
were employed. 

In Western Siberia, 
American travellers 
saw farmlands that 
reminded them ofthose 
in Kansas and Iowa. 
Telegraph lines ran 
across the prairie to 
some farming centre. 
Machine _ tractor 
stations were at work. 

The loss of huge 
acreages, used for agri- 
culture in Europe, 
immensely increased 
the areas sown in 
Soviet Asia. In some 
cases three times as 
much was sown in 1941 
as in 1940; 1942 saw 
even greater increases 
under crops. Before 
sowing began mech- 
anics were sent to the 
farms to tune up the 
machinery, and at 
Irkutsk a special 
machine shop train 
was fitted out for 
the work. Entire new 
factories, to make spare parts for tractors and 
agricultural machinery, were set up. In the 
peninsula, running south to Vladivostok, 
called the Maritime Territory, with about one 
million population, a comparatively small 
part of Soviet Far East, 3000 tractors and 
1500 trained women tractor drivers were at 
work in 1942. Mines and industrial enter- 
prises had increased food production by 
providing spare time workers so that three 
times more food was obtained in 1942 than 
in 1941. 

In Central Asia farm machinery and big 
irrigation schemes greatly increased’ land 
production. Late in 1939 a volunteer army 
of 160,000 collective farmers completed the 
150-mile trunk line irrigation canal in the 
Ferghana Valley in fifty days. A huge influx 
of evacuees aided labour. Cotton is king, with 
an output of more than nine million bales of 
raw cotton per annum (1941). Mills convert 


raw cotton until it is made into clothing. 
Oil wells supply fuel for electrie power for 
factories and agricultural. machinery ; 
nitrogen plants provide fertilisers. The 
history of Central Asia for centuries was 
conflict against hostile neighbours. Since 
1920 it has been a battle against Nature. 
By 1940 over 1} million acres had been 
reclaimed from the desert., In 1942, alone, a 
greater area had been reclaimed. The main- 
tenance and expansion of irrigation is vital. 
A dam in the Kalta-Kurghan Valley 
impounds 55,800,000 acre-feet of water, ten 
times the size of the lake behind the Boulder 
dam. 

Steam shovels and excavating machinery 
were employed , but, in addition, thousands of 
men, women, and children used hand shovels 
and baskets to repair old canals and to make 
new ones. Every stimulant to exertion, 
from banners, bands, and dances, and 
intense propaganda, was used to harvest 
more cotton and food. Harvester combines, 
machinery for the cotton and important silk 
industry, were made in Tashkent. All over 
Central Asia, wherever possible, irrigation 
was extended, water power and fuel used to 
relieve labour, and tractors, lorries, &c., 
employed. 


THE NuMEROUS TRACTORS 


In the early days of the Soviets Lenin had 
hoped that some day they would have 
100,000 tractors at work, but in 1943 there 
were half a million of them, most of them 
made in the U.S.8S.R., at work on the land. 
On his return from his last visit to Russia, - 
Maurice Hindus, in a speech in New York 
(1942), described what happened in the early 
days. “ When the Russians first put tractors 
on the land, it was pathetic to see the young 
people wrecking them by not knowing how 
to handle them, so many of which had been 
bought from the United States with the butter 
and fish and wine and wheat and many other 
things which they should have eaten, and 
leather out of which they should have made 
shoes for themselves, and textiles out of 
which they should have made clothes for 
themselves. ... In Russia, at that time, the 
only way to run a tractor was to open her up 
and let her go as far as possible. Travelling 
through one region, I saw broken tractors in 
the fields, looking like tombstones in a 
cemetery.” 

After 1932 no more foreign tractors were 
imported; big supplies came out of the 
Ural workshops. But in the four years 
before 1932 the cost of some 53,000 tractors 
and 3600 combines had sent the value of 
£45 millions out of Russia. Hindus told the 
results of early failures. 

“Finally, there came a time when the 
Russian people could operate tractors intelli- 
gently.”’ Within five years the Russians had 
“‘made that young generation tractor-minded, 
engine-minded, mechanically-minded. If 
you can run a tractor, you can run a tank.” 
He adds that if Russia “had not smashed 
thousands of tractors, at a. terrific cost, 
Russia would not have had these millions of 
men who understand mechanical things and 
who can fight !” 

In the four Central Asian Republics during 
1938 there were employed on the 15,817 
collective farms 35,907 tractors, 2533 
harvester combines, and more than 10,000 
lorries. During the autumn ploughing about 
70 per cent. of the work was done by tractors. 


Foop FoR EUROPE 


The planning of every territory. was 
designed so that its own agricultural pro- 
ducts could not only support its own popula- 
tion, but, where possible, send supplies into 





Russia in Europe. Thus, in the Far East, in 





280 


THE ENGINEER 





Oor. 12; 1945 








the area called the Maritime Territory—the 
peninsula in which Vladivostock is situated 
in the South—the acreage in 1941 was insuffi- 
cient to meet the requirements of the 
inhabitants. In 1942 the acreage was 
brought to a total that made it independent 
of supplies brought by rail. The bulk of the 
new acreage was planned for grain, essential 
as the most important foodstuff. In other 
districts, where the grain problem was solved, 
there was concentration on other foods and 
on industrial crops. 

The new acreages for food were obtained 
by clearing forests and difficult land. There 
can be no doubt that the intense desire to 
keep the Red Armies fighting in Europe 
supplied a greater impulse to make men, 
women, and children work on the farms than 
the intensive propaganda. In the Maritime 
Territory they said: “It is a long distance 
from here to the front, but this collective 
farm on the shore of the Japan Sea is bound 
to the men in uniform by thousands of 
threads.” Then followed the names of 
workets’ relatives “ heroically fighting the 
Hitlerites.” 

Food had to be sent to the Red Armies. 
Huge meat packing plants at Ulan-Vde; a 
distillery producing 15,000 quarts daily of 
Vitamin C_ beverage, from pine-needle 





extract; meat packing plants at Irkutsk 
and Khabarovsk; a shoe factory using 
leather from the great cattle herds, producing 
three million pairs a year; flour mills and 
cereal manufacturing plants; a factory for 
making granulated sugar from beet ; State 
clothing factories, were all in operation in the 
Far East in 1942. This area was not only 
independent of the West, but sent aid to the 
troops in Europe. 

In 1940 some 30 per cent. of all fish caught 
for the market of the U.S.S.R. came from the 
Far East (in 1938 the Soviet accounted for 
one-third of the world’s catch). The annual 
Far East catch supplies over 200,000 tons to 
more than fifty shore and twenty floating 
canneries ; some of the products go to the 
U.S.A. The Gavan cannery, with its own 
electric power station, cold storage plant, and 
by-products plant, has an output of 10 tons 
a day, with over two million cans a year. 
Whole colonies of fishermen, from the Black 
Sea and the Caspian, went out to permanent 
settlements. i is a flourishing 
industry. The Far Eastern fishing grounds 
have, for many years, been a bone of con- 
tention between the Russian and Japanese 
Governments; the boundaries will be re- 
adjusted now that the Far Eastern warisended. 

(Z'o be continued) 








British Electrical Engineers and the 
Second World War" 


By P. DUNSHEATH, M. Inst.C.E., F. Inst. P.f 


| i selecting a subject for an inaugural 
address at this time, it seemed desirable 
and appropriate to place on record some of 
the contributions of British electrical engi- 
neers to the successful outcome of the greatest 
war in history, in which at one critical period 
this country, supported by the Dominions, 
stood alone against the forces of the barbarian. 
These contributions are so varied and so 
extensive, however, that in an hour’s address 
it is only possible to provide a broad survey, 
emphasising here and there the more out- 
standing achievements. Much must be 
omitted here, but for some time to come the 
discussions in our technical meetings will be 
enriched with detailed descriptions of the 
many achievements in electrical engineering 
of the past six years. 


Home PowER SUPPLY 


In the first place, the maintenance and 
extension of the various essential home 
services by the electrical engineer have played 
a vital part in the conduct of the war. The 
industry made arrangements for improving 
the protection of personnel and plant at 
important generating stations, and for the 
protection, by means of blast walls, of 
important outdoor transformers. Emergency 
control centres were also established. In 
addition, the national pool of reserve equip- 
ment was set up under the Civil Defence Act, 
1939, for temporary use in the replacement of 
plants damaged by hostile action, and a large 
number of transformers, switch equipments, 
and many miles of single-core cable and over- 
head line components were distributed in 
thirteen stores in various parts of the country. 
The heavy bombing attacks in this country 
during the war caused less damage to elec- 
tricity supply installations than had been 
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anticipated, but, nevertheless, there were a 
number of occasions on which it was necessary 
to bring into use the national pool. 

The most serious incident affecting generat- 
ing plant was the damage to Fulham generat- 
ing station in September, 1940, when bombs 
exploded in the engine-room, putting 190,000 
kW of plant out of service. The loss of output 
capacity was partly restored in a short time 
by rearrangement of circuits, though not com- 
pletely restored for many months. The total 
loss of generating station output capacity in 
the country due to enemy action at the end 
of any month never exceeded 266,000 kW, 
much of which was out of commission for 
short periods only. 

During the war overhead transmission lines 
throughout the country suffered considerably 
by being fouled by the anchor cables of 
escaped barrage balloons. This particularly 
applied to the lines of the Central Electricity 
Board. On one occasion in November, 1939, 
balloons which had broken loose in the North- 
West England area drifted over the whole 
length of the country, affecting no less than 
sixteen undertakings and damaging the 
Thames crossing lines before finally disappear- 
ing out to sea. These direct metallic contacts 
between phase conductors resulted in short 
circuits of exceptional magnitude, but, as 
most of the circuit breakers on the grid had 
recently been modernised, the faults were 
cleared rapidly and successfully. In only 
few cases were difficulties caused by the dis- 
placement of transformer windings due to the 
heavy short-circuit stresses. 

As an indication of the serious nature of the 
problem, it is of interest to note that from the 
outbreak of war to the end of 1943, there were 
no fewer than 1979 faults attributable to war 
causes, more than two-thirds of which were 
cleared without interruption to supplies. Of 
these faults, 73 per cent. were caused by 
barrage balloons ; about 13 per cent. by low- 





flying aircraft, shrapnel from anti-aircraft 
guns and military exercises ; and only some 
14 per cent. were directly attributable to 
enemy action. A measure of relief was ulti. 
mately obtained by modifications in the 
design of the balloon equipment and by 
collaboration with the meteorological autho- 
rities, enabling the balloons to be hauled down 
when stormy weather was anticipated. In 
spite of all these difficulties, the grid con. 
tinued to function successfully, and, in 
general, supplies were satisfactorily main- 
tained. 

For strategic reasons it became necessary 
early in the war to effect a major transfer of 
munitions works to the West, and this, 
together with a reduction of load in the South- 
East, due to evacuation and other reasons, 
involved a serious redistribution of electric 
power load. New stations could not be 
erected in time, but it was possible to meet 
the rapid increase in demand in certain areas 
by the construction of additional reinforcing 
transmission lines. From the beginning of 
the war to the end of 1943, an additional 544 
miles of 132-kV line was erected, together 
with 123 miles for lower voltages. At the 
time when it became necessary to construct 
these war grid reinforcement lines, the manu- 
facturing -resources of the country were 
already fully employed on the production of 
munitions, and, in consequence, contracts 
for the steel towers and the jum-copper 
conductors were, with the conourrence and 
assistance of the Government, placed in the 
United States of America. The consign- 
ments, which involved fifty-two shipments, 
began to arrive towards the end of 1940 and 
were completed by the middle of 1941. The 
U-boat campaign was in p during the 
whole of the period, but only two of the ships 
were sunk, involving the loss of 346 tons of 
steel towers and 104 tons of cadmium-copper 
conductor. A further 30 tons of steel towers 
and 100 tons of cadmium-copper conductor 
were destroyed by air raids after they had 
been landed. 

This change in load distribution resulted 
in heavy transfer of energy between areas, 
and consequently ce gon @ very onerous 
task on the national control organisation. 
For instance, between the beginning of the 
war and 1944 the South-West England and 
South Wales Area changed over from 
an export of 7000 kW to an import of 
244,000 kW, whilst South-East England 
changed over from an import of 96,000 kW 
to an export of 292,000 kW. 

gpa, five years ftom January Ist, 
1939, to mber 31st, 1944, new generating 
sets in individual sizes up to 60,000 kW in 
seventy-three different power stations pro- 
vided a total additional capacity of 3,896,000 
kW, along with boiler capacity for over 
49,000,000 Ib. of steam per hour. 

I have reviewed some of the problems 
which faced the electrical engineer responsible 
for power supply. In addition, he had the 
difficulties of securing adequate supplies of 
suitable coal and labour for maintenance, so 
that there can be no question that the 
successful operation of a system of public 
supply stations with an output in 1944 of 
over 38,000 million kilowatt-hours, with an 
increase since 1939 of nearly 12,000 million 
kilowatt-hours, is an outstanding perform- 
ance. 

This increase in output of 45 per cent. was 
achieved, notwithstanding a reduction of 
27 per cent. in the personnel of electricity 
undertakings. 


HomE CoMMUNICATIONS 


As the supply of electric power for indus- 
trial purposes was a prime wartime necessity, 
so was the maintenance and extension of com- 
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munications between different parts of the 
country and overseas, In this field the 
British Post Office provided a vast private 
circuit network for the operational, meteoro- 
logical, and administrative traffic of the 
Fighting and allied Services, and enlarged its 
peacetime trunk system to reduce delays in 
priority traffic concerned mainly with the 
supply of munitions. 

The number of long-distance private tele- 
phone circuits over 25 miles in in use 
for war purposes reached a peak in August, 
1944, of 9300, or one and a half times the 
size of the whole pre-war we trunk system, 
while on the telegraph side the corresponding 
increase was four times. To meet the enorm- 
ous expansion in the land services, the under- 
ground trunk telephone plant was also 
increased from 6 million miles of single wire 
in September, 1939, to nearly 11 million in 
April, 1945, ¢.e., almost doubled. 

In addition to the permanent systems a 
number of emergency routes were set up 
foliowing the fall of France, to provide service 
in the event of invasion or of wi 
damage to main routes. These consisted of 
overhead lines following country lanes, each 
pair carrying one audio-frequency channel 
and three carrier-frequency channels (the 
1+3 system). 

Much progress was made during the war in 
the equipment used on audio, carrier, and 
coaxial systems. Repeaters employing nega- 
tive feedback have been introduced and 
standardised for audio circuits in order to 
improve signal/noise ratio and to reduce 
changes in gain through variations in power 
supply voltages. The adoption of twelve- 
channel carrier equipment, in which upper 
sideband working is employed and greater 
effective band width obtained while retaining 
a channel spacing of 4 kilocycles per second, 
involved improvements in the type of filter 
used and the extensive employment of quartz 
crystal resonators. On the original coaxial 
scheme between London and Birmingham a 
channel spacing of 5 kilocycles per second 
was employed, but in view of the desirability 
of conforming with the latest internationally 
recommended standards, new coaxial systems 
were designed on the basis of super groups 
of five groups, each of twelve channels, each 
channel being allocated a frequency spectrum 
of 4 kilocycles per second. This change 
involved considerable experimental and 
development work under difficult conditions, 
and entailed a complete revision of manufac- 
turing processes. 

On the radio side the British Post Office 
contributed in many ways to the prosecution 
of the war. During the Battle of France in 
1940, high-power long-wave transmitting 
stations in this country were successfully 
used to interfere with radio messages sent out 
by German Army Headquarters to forward 
headquarters and tanks, thus reducing Allied 
losses considerably and permitting a longer 
time for a more orderly retreat. "The advan- 
tage of short-wave radio was largely ex- 
ploited by the British Post Office during the 
war. The employment of single-sideband 
suppressed-carrier radio-telephony was in 
use before the war. This system was, how- 
ever, applied to the transmission of multi- 
channel radio-telegraphy, using teleprinter 
working, as a preferred alternative to single- 
channel high-speed Morse, and made possible 

great economies in transmitted .power and 
use of wavelengths. This method of operat- 
ing was used to provide highly reliable multi- 
channel Service telegraph circuits to America. 

In order to cause confusion to enemy air- 
craft flying over this country, the Post Office 
in 1940-41 picked up navigation signals sent 
out by the enemy and re-radiated them 

from comparatively low-power transmitters 


situated in this country. For this purpose 
they were able to utilise ultra-short-wave 
apparatus and transmission systems de- 
veloped before the war for television pro- 
grammes. Considerable linking of R.A.F. 
stations with Fighter Command headquarters 
by teleprinter, which formed part of the 
referee teleprinter network, was an important 
factor in the success of the Radar coast 
barrier, particularly during the Battle of 
Britain. 

Prior to the war the Post Office was one 
of the largest manufacturers in this country 
of quartz plates for incorporation in crystal 
filters and constant frequency oscillators, but 
during the war its efforts were concentrated 
on the supply of crystals of high precision. 
These were employed for the replacement of 
the pendulum clock as an astronomical time 
standard, for master frequency control in 
carrier telephone systems, and as a cy 
source for high stability single-side radio 
stations. During air raid “ Alerts,” to 
vent broadcasting transmitters being deed by 
the enemy as navigational aids, each broad- 
casting system had two or three “ spoiling ” 
stations operating simultaneously. Crystals 
having identical performances controlled the 
oscillators of this family of stations, so that 
they transmitted on precisely the same wave- 
length. 

No description of wartime telecommunica- 
tions would be complete without some refer- 
ence to submarine cables and cable ships. 
The main responsibility for communication 
with the Continent rested on the British Post 
Office submarine cable network, the mainten- 
ance of which depended at the outbreak of 
war on two small repair ships, the “ Mon- 
arch’’ (1150 tons) and the “ Alert” (940 
tons), with a rather larger vessel, the “Ariel ” 
(1500 tons), under construction. A fourth, 
the “Iris,” was ordered immediately and 
commissioned eight months later. In the 
course of their work, cable ships are sitting 
targets for hours at a time, and it is not su- 
prising that casualties were heavy. After 
the “‘ Alert” and the “Iris” had laid the 
first submarine cable to the Normandy beach- 
head two days after the initial landing, the 
former was sunk with all hands on February 
24th, 1945, while repairing the Anglo-Belgian 
cable off Broadstairs, and finally the “ Mon- 
arch ” was lost on April 16th, 1945. Prior 
to D-Day, in addition to maintenance and 
repair work, this fleet laid, at different poi 
around the coast, eight major cable schemes 
totalling 375 nautical miles, and since D-Day 
a total of 559 nautical miles between this 
country and the Continent. 

The war period has -brought extensive 
activity in the design and manufacture of 
cables of all kinds. For submarine use before 
the war, carrier telephony was operated on a 
concentric type of cable having a paragutta 
dielectric which consisted of a mixture of 
de-resinated balata and de-proteinised rubber. 
The shortage of rubber has led to a change to 
K-gutta, in which petroleum jelly replaces 
rubber as a plasticiser, and at the same time 
attention has been directed to the possi- 
bilities of the synthetic materials. As a 
result, nearly 500 miles of submarine cable 
have been manufactured with a dielectric of 
polythene plasticised with polyisobutylene. 
This change from paragutta has reduced the 
permittivity from 2-60 to 2-26 and the power 
factor to about one-third of its former value, 
giving an improvement in the transmission 
equivalent. 


OVERSEAS COMMUNICATIONS 


Throughout the war the Allies’ communi- 
cations with their navies, armies, and air 
forces, as well as the carrying of enormous 








quantities of Press traffic and personal 


messages for Forces overseas, have depended 
largely on the British Empire network. 

A secret telegraph network for the Services 
was provided mainly by the submarine cable 
system, a network of 155,000 nautical miles, 
which suffered many vicissitudes during the 
war due to enemy action and other causes. 
The complete cutting of all five cables 
between Gibraltar and Malta was the only 
case, however, of cables being cut at sea by 
the enemy, although the capture of Malaya 
resulted in the loss of one cable route to 
Australia. The route via Cocos Island, only 
600 miles from Java, kept working through- 
out the war, in spite of the shelling of the 
island. Many changes to the cable network 
had to be made to meet operational needs, 
amongst which was the provision of cable 
between Aden and the Persian Gulf, obtained 
by picking up from 2000 fathoms and relaying 
some 550 miles of one of the Aden and 
Bombay cables. Many hundreds of repairs 
to cables had to be carried out during the 
war, and some thousands of miles of enemy 
cables were used to strengthen the network. 

The enormous quantities of Press traffic, 
&c., were mainly cleared on wireless circuits, 
the number of which was increased by about 
50 per cent. during the war, and on this long- 
distance service an outstanding wartime 
technical development was the improvement 
of continuity by the extension of relay work- 
ing. As was fully understood at the beginning 
of the war, radio direct working over long 
distances is frequently interrupted by unsuit- 
able ionospheric conditions, and change of 
frequency or re-routing becomes necessary. 
The London and Montreal short-wave beam 
service, for example, owing to its proximity 
to the North tic region, was one of 
the least reliable, but now that there are relay 
stations at Barbados and Ascension Isle, the 
hours of no-communication have been reduced 
from 57 to 20 per cent. 


Gun ConTROL 


While dealing with applications of 
electrical engineering, it is appropriate 
to refer to the progress made during 
the war in remote power control of gun 
mountings and direction towers. Imme- 
diately prior to the outbreak of war, naval 
guns were trained and elevated by local 
manual control, either direct or through 
power drive, in accordance with instruments 
showing the bearing and elevation required 
to keep the gun on the target. A concen- 
trated effort was made to provide remote 
control for gun mountings, so that under 
conditions of ship roll, yaw, and pitch, the 
heavy mass of the gun could be moved 
smoothly and accurately, at any speed from 
a very slow creep of the order of 6 deg. per 
minute up to speeds of 30 deg. per second, to 
keep the gun on the target. By the extensive 
use of the metadyne system, giving an ampli- 
fication of power of some 2000 times, a very 
rapid, tight, and smooth response to the 
control signal was obtained. The directors 
themselves were also stabilised against ship’s 
roll by the metadyne system, thereby enabling 
more accurate fire-control computation to be 
achieved. 

(To be continued) 








Automatic ConTROLLING OF CHEMICAL PRO- 
cEsses.—A conference on the subject of ‘“ Instru- 
ments for the Automatic Controlling and Recording 
of Chemical and other Processes ”’ has been arranged 
jointly by the Institution of Chemical Engineers, 
the Institute of Physics, and the Chemical Engi- 
neering Group. It will take place on Friday, 
October 19th, at the Royal Institution, 21, Albe- 
marle Street, W.1. Visits to the works of a number 
of instrument manufacturers have been arranged for 





the following day. 
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Rotterdam Technical, Nautical, and 
Aeronautical Institute and Museum 


N a Journal note of September 21st, we 

made reference to the rebuilding of the 
Technical, Nautical and Aeronautical Insti- 
tute and Museum, Rotterdam, on a new site, 
and the impending visit to this country of 
Baron Van Haersolte, the Director of the 
Institute. The former museum and institute 
was destroyed by fire during the bombing of 
Rotterdam by the German Air Force We 
are indebted to Baron Haersolte for the fine 
photographs of the museum and library, 
which has been built on a new site in the 
Rochussenstraat. 

The original museum was, we may recall, 
opened in 1919 and was first laid out in a 
large private house in the Haringvliet, which 
was acquired by private subscription. In 
1922 an adjoining house was secured, which 
was devoted to library purposes, and museum 
workshops. When the museum was planned, 
three main objects were in view: first, to 
offer to shipowners, shipbuilders, officers, and 
engineers an opportunity to become 


the museum and institute buildings in the 
Haringvliet were set on fire. Fortunately, a 
good friend of the museum happened. to be 
passing at the time, and he, with the assistance 
of several workpeople, was successful in 
saving no less than three-quarters of the books 
in the library and the whole of the card index 
dealing with the record of articles on ship- 
building and marine engineering which had 
been published during the past twenty-five 
years. We regret to say that practically the 
whole of the models in the museum suffered 
total destruction by fire. 


RECONSTRUCTION PLANS 


Within a very few months of the fire the 
Board of Directors of the Institute and 
Museum suggested that efforts should be 
made to rehouse the library books arid 
rebuild the institute and museum on a new 
site. A beginning was then made with the 
collection of funds for the new building 











PUMP AND PRIME MOVER MODELS 


acquainted with the latest technical develop- 
ments; secondly, to assist students and 
apprentices who might find the museum a 
valuable aid in pursuing their studies ; and 
thirdly, to awaken in the mind of the general 
public an interest in all that pertains to 
shipping, shipbuilding, general and marine 
engineering. These objects were soon fully 
realised, and the only difficulty was to find 
the room to display all the available exhibits 
and to carry on the work of a library and 
inquiry bureau. Already in 1939 the number 
of models in the museum had increased to 
over 1200, of which a large proportion had 
been given or loaned by British firms. The 
library under the care of Mr. B. E. Cankrien, 
the Assistant Director, had also been largely 
added to and, in addition to the normal 
inquiries dealt with from day to day, it had 
been arranged to supply through a sub- 
scription service an abstract of the latest 
technical articles which had appeared in the 
technical Press of Europe, dealing with ship 
construction and naval architecture and 
marine and general engineering. From 1935 
onwards an aeronautical section was added to 
both the museum and the library. 


THE DESTRUCTION OF THE MusEUM 
In the historic bombing of the city of 





scheme. As early in the war as 1940 and 
1941 the first steps were taken, and the 
salvaged books and papers were brought 
together and rearranged in the top storey 
rooms of the Prins Henrik Museum, which 
were then empty, the more valuable exhibits 
of that museum having been moved out into 
the country. 

A new site was finally obtained in the 
Rochaussenstraat, and the services of the 
architect of the famous Boymans Art Gallery 
in Rotterdam, Mr. Van der Steur, were 
fortunately secured for the design of the new 
building. 


THE New INSTITUTE AND MUSEUM 


In the early days of the German occupa- 
tion of the Netherlands it was not possible 
to obtain any concrete or steel for the purpose 
of building, and the only materials available 
were brick and wood. What was done by 
Mr. Van der Steur with those materials, and 
the charming design produced, is clearly 
shown in the engraving of the outside of the 
new museum reproduced opporite. On the 
sunlit side of the picture it shows the windows 
of the new lecture hall, an internal view of 
which is also given, and the artistically 
arched steps and entrance, with the stairway 
building at the corner. The windows of the 





new building was only rendered possible by 
the ready help of many museum friends. The 
roof had scarcely been completed, however, 
when a new order issued by the German 
Commander of Rotterdam strictly prohibited 
any further building. With finished outer 
walls and roof, however, it was possible, 
again with the assistance of friends, to finish 
the inside plastering. The excellent and 
artistic manner in which the interior is com- 
pleted is to be seen in the inside views of the 
institute and museum we reproduce. The 
lecture hall, with its well upholstered seats 
for 144 persons, its screen, lantern and film 
projection equipment, and its tall windows 
with automatically closing curtains, is in 
itself a remarkable piece of wartime building 
construction in an enemy-oceupied country. 
The replacing of the burnt models was a 
formidable task in itself, but it was begun 
and carried through by museum friends in all 
parts of the Netherlands. Some of the most 
serious losses were the working models of 
Burmeister and Wain, Doxford, and Sulzer 
marine oil engines. These could not be 
replaced during the war, and we are glad to 
learn that it now seems likely that the parent 
firms will replace these valuable exhibits in 
due course. Another outstanding model was 
that of the Parsons geared steam turbine, 








BOAT DAVIT AND STEERING GEAR MODELS 


which, it is hoped, will soon be replaced. 

Work on the production of new models of 
ships, boats, and ship fittings and auxiliary 
machinery was undertaken by various firms 
and also the technical and educational insti- 
tutions. Mr. L. Troost, the Superintendent 
of the Wageningen Experimental Tank, com- 
pleted many new models in his workshop, 
and similar tasks were undertaken by the 
Rotterdam Dry Dock Company, and the 
Amsterdam Shipbuilding Company. Work 
was also done for the museum in the labora- 
tories of the Universities of Delft, Leyden, and 
Utrecht, and by the Netherlands Hydro- 
graphical Service, and the Netherlands 
Lighthouse Department. 

For many months, during which the Allied 
bombing of German strategic positions was 
proceeding, it was advantageous to have the 
newly completed models scattered through- 
out the country. In the late summer and 
autumn of 1944, with the advancing tide of 
Allied victory, it was wisely decided to 
assemble the models in Rotterdam and dis- 
play them in the rooms of the new building, 
as danger from falling bombs had then been 
greatly reduced. Views of the exhibits in 
the various rooms are given herewith. They 
show the well-designed display tables which 
have been made, and the pleasing lay-out of 
the exhibits. The new museum was opened 








Rotterdam by the German Air Force, which 
took place between May 10th and 14th, 1940, 





lower and upper storeys of the museum will 
be seen in shadow. The construction of the 


for the benefit of people living and working 
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in Rotterdam on August Ist this year, but 
the official opening will take place on Friday, 
October 26th, when the opening ceremony 
will be performed by a Minister of the 
Netherlands Government. 

Baron Van Haersolte, who is shortly return- 


ing to Rotterdam, informs us that his recent 
visit to England and Scotland was connected 
with the replacement of museum models, and 
that he hopes to pay a further visit next year 
about the time of the spring meetings of the 
Institution of Naval Architects. 








The Pace of 


Air Progress’ 


By Sir FREDERICK HANDLEY PAGE 


EARS ago, British air transport started as a 

private enterprise, and, unbacked by subsidy 
or Governmentsupport, carried themajor portion 
of the passengers that were beginning to travel 
by air. Alas, in an endeavour to redress the 
unfavourable traffic division, a foreign Govern- 
ment initiated subsidies for its own air trans- 
port services, which were in direct competition 
with our own, to an extent that made unsub- 
sidised operation a losing proposition. In self- 
protection we had to adopt a system of State 
aid in the form of subsidy, leading inevitably to 
State control. 

It has always seemed to me a paradox that 
& service, which because of its high speed and 
charges seems to cater primarily for the few, 
should be acclaimed as an activity which the 
many should help to pay for by subsidies from 
taxation—a curious inversion of logical, political 
and economic theory. 

I am not sure that air transport lies close to 
the hearts of some members of the Institute. 
Indeed, there is reason to think that even among 
my distinguished forerunners in office there have 
been some who did not altogether believe in this 
new transport development. 

I find, for example, in 1938, the then President 
of the Institute, Mr. Szlumper, surveying the 
future of air transport with what I am sure he 
would now himself to have been a 
jaundiced eye. He found it difficult to foresee 
any great development of air transport in this 
country, considered that in the U.S.A. the air 
lines ineurred serious losses which were made 


good by subsidy (actually by payment for the|p 


fast carriage of mails), and conjured up the fear 
of air-sickness as a deterrent to the extended 
use of air travel, “at least by the generation 
approaching retirement.” In passing, air- 
sickness is much rarer than sea-sickness; for 
every ten people who are usually sea-sick, 
it is safe to wager that only one of them will 
be air-sick. 

Again, only two years ago Sir William Wood, 
in his thoughtful Presidential Address, dis- 
misses air transport in one sentence, though he 
shows considerable advance on Mr. Szlumper 
in that he considers that the future of air 
transport ‘‘at least for overseas purposes 
and for difficult overland purposes, is obviously 
assured.” 

With confidence in the fair-mindedness, if 
not air-mindedness, of my hearers, therefore, I 
would ask indulgence for an attempt to redress 
the balance, speaking as one who is an enthu- 
siast for air transport, but, I hope, an enthusiast 
whose faith is tempered with discretion and 
knowledge acquired in a quarter of a century of 
close attention to air transport and its manifold 
problems. 

We are meeting at a time of ferment in air 
transport. The war, with its prodigal expendi- 
ture of brain and man-hours on the improve- 
ment of the aeroplane and its power plant as a 
fighting machine, has compressed perhaps thirty 
years of normal technical development into 
less than six years. Many of these new tech- 
nical developments promise much for the future 
safety, economy, speed, and regularity of air 
transport. Jet or gas turbine propulsion and 
its numerous derivatives, rocket power, Radar, 
laminar flow, and low-drag aerofoils, are all 
capable of diversion to serve the needs of the 
transport operator and the user of high-speed 
travel the world over. 

A little farther from practical achievement, 
but now no longer to be overlooked as a future 





* From the Presidential Address to the Institute or 
Transport, October 8th. ‘ 





engineering possibility, is the controlled use of 
atomic power, which, among its many other 
and incalculable consequences, would assuredly 
revolutionise the design of aircraft power units, 
and open up fresh scope for enhanced speeds and 
efficiency. 

The amount of energy released by the 
“fission”? of uranium is approximately 25 
million million foot-pounds per lb. of the 
material. From petrol, combining, of course, 
with a vastly greater quantity of oxygen from 
the air, one can only obtain 14 million foot- 
pounds per Ib. In round figures, therefore, the 
new stuff is at least one million times as good, 
always provided you have discovered how to 
make it release its energy slowly and that for 
this process the weight of the necessary equip- 
ment does not offset the saving in fuel. 

This, however, is not the end of the story. 
The energy with which we are at present playing 
is obtained from what may be described as the 
destruction of a part of the mass of the sub- 
stance. There is a lot left. If the proton could 
be annihilated there would be a good deal more, 
but for the present the energy released by the 
splitting of the atom has set sufficient problems, 
both scientific and moral, for the world at large. 

The only transport vehicle—if one may so 
call it—in which great power of a more normal 
kind has been developed, is the rocket bomb. 
Here for a very short space of time (approxi- 


mately one minute) over 750,000 H.P. is| cargo space 


developed so that the missile may reach the 
stratosphere and then by its own momentum 
roceed on its trajectory of approximately 
250 miles. The useful load—again, if we may 
so call the explosive warhead—is only about 
2000 Ib., so that the weight carried per horse- 
power is but a small fraction of what more 
normal forms of transport would carry for the 
same expenditure of power. 

The jet, with its relatively high consumption, 
finds its first and most useful application in 
high-altitude high-speed operation, and is in 
consequence the most suited for fighter aircraft. 
Provided; however, that one fi.es high and fast 
enough, jet-driven aircraft can be designed to 
have quite a useful range, in spite of the high 
specific fuel consumption. 

The gas turbine, with its power mainly 
directed to drive a propeller, as with the recipro- 
cating engine, offers for the commercial aircraft 
@ more reasonable fuel consumption, and in 
comparison with the reciprocating engine gives 
a greater freedom from vibration and consequent 
greater comfort to the air passenger. The noise 
and vibration of the propeller will, however, still 
remain. 

Research has concurrently been directed to 
the devising of laminar flow (low-drag) wing, 
the head resistance of which is perhaps less than 
one-third of the older type of aerofoil, and also 
to the development of knife-edge aerofoils 
which we must have in order to penetrate 
successfully the sonic region, where drag is 
so sharply increased by the phenomenon of the 
shock wave. 

All these developments must march hand in 
hand. In the early days of flight, when maxi- 
mum speeds were of the order of 60 to 70 m.p.h., 
it did not much matter whether the aeroplane 
was streamlined or not. The most perfect 
modern streamline forms applied to the Wright 
brothers’ biplane would not have increased. its 
speed by more thana mile or so. Only as higher 
power became available and speed increased 
did the reduction in drag become worth while. 
In consequence, there was a delay of years 
before such improvements as the retraction of 
the undercarriage in flight were adopted. A 





British fighter with retractable undercarriage 
was built and flown as long ago as 1921, but 
not until ten years later was the device coming 
into general use. Another important develop. 
ment, the all-metal stressed-skin monocoque, 
first pioneered by British engineers and exhi- 
bited in London in 1920, waited more than ten 
years before it became a commonplace in air. 
craft design. At the speeds reached in the early 
1920s, these improvements did not show sutti- 
cient advantage over the then orthodox “ stick 
and string” aircraft. 

Whilst these developments are most suited to 
high-speed aircraft, the commercial operator 
looks to the development of aircraft more suited 
to commercial traffic needs, and flying at a more 
normal speed, and to a reduction in the amount 
of power required per unit of load carried. Here 
the functional aspects of the design are of para. 
mount importance. It is not sufficient to fly 
at high speed from aerodrome to aerodrom: if 
the flying time saved is lost by an increased 
time required at each intermediate airfield, 
either to refuel and service the aircraft, or, on 
the other hand, to disembark or embark passe1 
gers, or load or unload freight. 

The commercial air operator therefore longs 
for a flying pantechnicon with doors which can 
be thrown wide open and through which his 
passengers can enter or goods be loaded. This 
requirement has led to the development of 
transport aircraft with either the front or 
rear of the fuselage capable of being swung 
open to give full access to the interior, or to 
the provision of large doors in the sides or 
underneath the body. 

We see here the tr rt aircraft developing 
in a different way to the bomber, for the latter, 
carrying its load under the floor, drops it in 
much too crude and drastic a manner for unload- 
ing either passengers or freight. For passengers, 
as well as for freight, large volume-carrying 
capacity is needed compared with that pro- 
vided for the bomter’s concentrated load. Thus, 
for a commercial load of 16,000 Ib. in the four- 
engined commercial ‘‘ Hermes,” passengers and 
of 3080 cubic feet, compared with 
only 425 cubic feet for the carriage of the same 
bomb weight in the “ Halifax.” 

Of particular interest is the renewed attention 
given to the development of the flying wing in 
which normal wing and tail is replaced by a wing 
of swept-back plan form, a type which in the 
early days of our company we built and flew 
nearly thirty-five years ago. The ,limination 
of the tail promises reduction in the fuselage 
drag and in the interference drag set up by 
the interaction of wings and body which affect 
the orthodox tailed aeroplane. For the com- 
mercial operator the tailless aircraft gives the 
much-desired ease of entry at the rear, as there 
are no tail structural members to interfere with 
the provision of large doors. 

Important, too, in the large flying wing air- 
craft of this type is the saving in weight of the 
structures, as the freight can ke distributed in 
cargo holds spanwise inside the wings. The 
wings there directly support the load to be 
carried and are thus relieved of some of the 
stresses due to bending when the load is all 
carried in the central fuselage. 

If we compare the designs of the last war and 
those of the present day, we see how much 
smaller aircraft have become for a given all-up 
weight. Our 1918 four-engined bomber, built 
to bomb Berlin, had a total weight of 30,000 Ib., 
had a wing span of 120ft., and an area of 2880 
square feet. The “ Halifax,” with an all-up 
load of approximately 70,000 lb., has an area 
of only 1250 square feet and 104ft. span. On 
the other hand, the speed of the “ Halifax ”’ is 
three times that of the ‘‘ V/150,” and its-bomb 
load is ten times greater for the same range. Its 
engine power is more than four times as great. 

What has happened is that in twenty-five 
years the aircraft has become denser, occupying 
much less space and weighing more. Still, in 
spite of all improvements that are made, as the 
aircraft gets larger and the span increases, the 
weight of the structure increases dispropor- 
tionately, and if very large aircraft are required, 
relief must be sought in a distribution of the 
cargo space and cargo spanwise across the 
wing—a requirement that points to the adoption 
of the flying wing. 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspontlents) 





AMERICAN PATENT ACTIVITY 


Smr,—May I indulge upon your valuable 
space to correct the inaccuracies and dangerous 
conclusions quoted in the note entitled ‘‘ Lack 
of Invention,” which appeared in your issue of 
September 14th, 1945. There seems to be a 
general desire on the part of everyone to-day to 
discredit the future of patents, and nothing, in 
my opinion, could be more unfortunate than to 
foster the impression in your influential columns 
that the American patent system is weakening 
and that Americans themselves are losing their 
flair for patentable inventive capacity, which 
has made many of their industries so strong, 
not only at home, but more especially overseas. 
I will seek to show in this letter that these 
impressions are much more true of conditions 
in this country during the twenty pre-war 
years, to our loss and to the gain of U.S. manu- 
facturers and inventors. 

Let me quote the first sentence of your note. 
“There has been a 41-5 per cent. decline in 
patents issued by the United States Patent 
Office from 1933-1943.” The true percentage 
decline based on a comparison of the 1920-1929 
average as selected in the original source of 
your note is 4-4 per cent. That is the actual 
error in the original article. In fact, however, 
the real error is much more alarming, as will be 
evident from the following ten-year averages 
compiled from the U.S. Government returns 
supplied to the Swiss publication La Propriete 
Industrielle under the International Property 
Conventions. I will give the averages for the 
period\ 1900-1939 in order to show how much 
care and attention must be exercised when 
dealing with statistics of this kind :— 


Ten-year U.S. patent U.S. patent 

riod. grants. applications. 
1900 %..5' Sc. Ue SRS - 62,448 
1910-1919 ... ... ... 38,616 ... ... 67,353 
1920-1929 ... coe BE,G00 2.0. «01 88,008 
1930-1939 ... . 44,675 ... ... 66,811 


By comparing the period 1920-1929 with the 
period 1930-1939, which is obviously much 
more reasonable than the arbitrary selection of 
the period 1933-1943, it will be seen that there 
was an increase in U.S. patent grants of 6-9 per 
cent. Turning to the application averages, 
which I dare to think were grossly misunder- 
stood by the author of the original article on 
which your note is based, the high average for 
1920-1929 can be simply explained, provided 
the real value of an application as distinct from 
a grant is understood. During the bonanza 
years 1920-1929, when money was easy and 
ideas were wild, the U.S. Patent Office was 
flooded with a very large number of ridiculous 
and frivolous so-called inventions. Of course, 
the time lag between the filing of an application 
and its grant, if it justifies for a grant, a time 
lag which takes about two years, should be 
taken into account, but it does not affect the 
averages as I have presented them above. For 
instance, there was a@ flood of grants for the 
years 1920-1923 as a result of applications filed 
during the Great War, and from the very com- 
plete figures at my disposal and which have been 
collected over several years, I am confident 
that the ten-year averages which I have selected 
are fair. 

Before dealing with the peculiar “ alliance ” 
which appears to exist at the present time in the 
U.S.A. between the anti-patent faction and the 
faction, largely composed of far-seeing manu- 
facturers, who are aiming at stronger and better 
patents in the post-war world—an alliance 
which is particularly confusing to many of us 
in this country at the present time—I wish to 





draw the attention of your readers to the appli- 
cation figures for the period 1940-1944, pub- 
lished by our own H.M, Patent Office, which 
are fortunately analysed according to the 
country of origin, a facility not available in the 
figures published by the U.S. Patent Office. 
I will give the U.K. domestic figures, applica- 
tions from U.S.A., and applications from 
Switzerland. 


Year. U.K. U.S.A. Switzerland. 

1930-1939 ... ... 23,387 3,514 ... 732 
(average) 
1940 ... ... ... 13,657 ... 2,443 ... 449 
1941... 1... ... 12,981 ... 1,420 ... 418 
TAB 205. , -qaey,.ceot MAD pice, ee =.0cn, Sane 
BOS cua ea od ERGO nes OO es Oe 
1944... ... .. 20,415 ... 4,278 ... 616 
1940-1944 ... ... 15,795 ... 3,046 ... 531 
(average) 


I do not intend to draw any conclusions from 
these figures as to the present state of domestic 
inventive capacity in the United Kingdom. 
The applications.include those held secret, 
whether domestic or of foreign origin. The out- 
standing feature of these figures is the high 
level of American interest in their future 
British patent property. Domestic . U.K. 
activity during the war has dropped 32-5 per 
cent. on the pre-war average, activity of Swiss 
origin has dropped 27-5 per cent., but activity 
of U.S. origin has dropped only 13-2 per cent. 
and the actual application figure for 1944 is 
22 per cent. higher than the pre-war average. 
When it is remembered that as a general rule 
only those patents are applied for abroad repre- 
senting the cream of domestic activity of the 
country concerned, and when allowance is made 
for the restriction imposed by the war on the 
progress made by the consumer industries, one 
is led to believe from these U.K. returns that 


there has been little orno weakening of American 


inventive capacity, in so far as this capacity can 
be judged quantitatively rather than quali- 
tatively from patent returns, and with respect 
to the American appreciation of the patent as 
an instrument of trade there has certainly been 
no slackening. 

“* Patents are the life of research ’’—this is a 
quotation dated July 5th, 1945, from the 
Bowman Committee’s Report on post-war 
scientific prospects, submitted to Dr. Vannevar 
Bush, who was the Director of the U.S. Office of 
Scientific Research and Development during 
the war years. It was this office which spon- 
sored the wartime Radiation Laboratory in 
Cambridge, Mass.—‘‘ the biggest research organ- 
isation in the history of“the world ”—to quote 
President Karl Compton, of the Massachusetts 
Institute of Technology, who organised the 
team of 3,800 persons, including 700 physicists, 
twice as many as worked on the atomic bomb. 
And yet the author of the note to which we are 
referring is quoted as saying that “... both 
Great Britain and Russia, in an effort to avoid 
the possibility of scientific bankruptcy, have 
maintained substantially their normal number 
of students in technical training, while in this 
country (7.e., U.S.A.) the rate is only a small 
fraction of that of pre-war years.” 

““T think we have kept ahead of the whole 
world in the export markets through our 
patent system ’’—that is a remark made 
in 1938 at the T.N.E.C. Hearings by Mr. 
Laurence Langner, the personal patent 
attorney of Dr. Charles Kettering. Dr. 
Kettering is vice-president in charge of 
research at General Motors and the present 
Chairman of the U.S. National Patent,Planning 
Commission. This Commission was appointed 
by President Roosevelt in 1941 and has already 
submitted two very sensible reports, which bear 





no trace of anti-patent bias. And yet it was the 
same U.S. Government, which through the 
Department of Justice has been responsible for 
innumerable suits and persistent agitation 
regarding the abuses of the patent instrument. 
It should be noted, however, that practically all 
these suits have been joined against foreign 
interests and infiltration, and it should also be 
noted that one hears little or no complaint from 
the American manufacturers, who were parties 
to the original licensing agreements. I therefore 
do not believe the statement in the note which 
we are discussing to the effect that ‘‘... the 
decline of patent applications...” is due 
largely to “‘...the increased severity of the 
Government and the Courts in their attitude 
toward patents, as evidenced by proposed 
legislation for major changes in the patent 
system... .” 

I venture tc suggest to you, Sir, and to your 
readers, that we should view American state- 
ments on this subject with considerable hard- 
headedness and that we should look for possible 
errors both of fact and of opinion. I also venture 
to suggest that the time has come for us in this 
country to realise the great and continuing 
significance both of our domestic patent pro- 
perty and of our patent property abroad. We 
have been far too lax in this matter, in my 
opinion, during the last twenty-five years, as 
is evidenced by the large and increasing number 
of American patent licences now operating in 
the United Kingdom. Francis HuGHEs. 

London, E.C.3, 

October 7th. 





THE. SCIENTIFIC CIVIL SERVICE 


Stmr,—Your leader on the above subject, 
appearing in last week’s issue of THE ENGINEER, 
is bound to prove of much interest to pro- 
fessional civil servants, especially engineers. 
The tributes you pay to the works of scieritists 
and engineers, both in peace and war, will be 
appreciated by all concerned. It is hoped your 
words will inspire the responsible adminis- 
trators to bring about the treatment of Govern- 
ment scientists and engineers to be nothing 
less than the equivalent of that on the adminis- 
trative side. 

The disparity between the remuneration. of 
the administrative and the corresponding 
scientific and engineering classes in the Service 
is inexplicable to me. I do wish someone among 
the “‘ higher-ups ” would explain why the trend 
of the State is to regard the status of the tech- 
nical man to be beneath that of the clerical or 
administrative classes. Surely a university- 
trained man, having academic distinctions and 
appointed to plan mass production, to precision 
limits, of warlike and other stores is as much an 
asset to the State as the administrative officer. 
The former, I submit, could even, if necessary, 
be substituted for the latter in his job, whilst 
the reverse would not be possible. 

You will have done, by your timely leader, a 
real service to a class of State citizens, whose 
efforts have hitherto failed to secure full 
recognition. TREVOR DAVIES. 

Bromley, Kent, October 9th. 








Town Prannine.—In an address at the Town and 
Country Planning Summer School at Bristol on 
are, Ga 19th, the Minister of Town and Country 
Planning, Mr. Lewis Silkin, said that he proposed 
to appoint a New Towns Committee under the 
chairmanship of Lord Reith, with the following terms 
of reference :—‘‘ To consider the general questions 
of the establishment, development, organisation, 
and administration that will arise in the promotion 
of new towns in furtherance of a policy of planned 
decentralisation from congested urban areas, and 
in accordance therewith to suggest guiding prin 
ciples on which such towns should be established 
and developed as self-contained and balanced 
communities for work and living.” 
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THE OBJECT OF STRIKES 


THE man in the street often finds it diffi- 
cult to understand what strikes are about. 
He reads in his morning paper that the bus- 
men in a garage have refused to take out 
their vehicles, that railwaymen have declined 
to work on Sundays, that coalminers 
have refused to go down the shafts, that 
dockers are not unloading ships, or that 
the workers in a shipyard or factory have 
** downed tools,” He is told as a rule that 


the trouble is about some detail of manage- 
ment or about rates of pay and hours of 
work, or because the men have resented the 
sacking of someone, or that the strike is 
sympathetic. But he is still puzzled because 
he cannot believe that the avowed reason is 








sufficient to cause the turmoil. And _ his 
puzzlement increases when day after day 
representatives meet and nothing is settled, 
and is turned to resentment—if he himself is 
incommoded—when he is told that the trade 
union leaders are opposed to the strike and 
are making direct appeals to their members to 
return to work and allow the dispute to be 
settled by the machinery provided for that 
purpose. 

In these circumstances it is not surprising 
that the public is beginning to think that 
there is more behind the frequent strikes 
than genuine trade disputes. The outbreaks 
seem to indicate a spirit of unrest, and the 
fact that they are so frequently repudiated 
by the trade union directors may, at times, 
indicate that those directors feel that such 
strikes are not only illegal because they are 
unsanctioned but illegal because they are 
outside the trade union laws, that, in fact, 
sections of the members are endeavouring to 
1}make their unions political caucuses. Sir 
Walter Citrine sees this danger. Address- 
ing the World Trade Union Conference 
recently he said that some of the speakers 
appeared to be under the impression that 
their job was to build a political inter- 
national. Quoting examples, he added: 
“* However laudable those ideas may be, this 
is not the medium through which they can be 
carried out. If once we get into the maze of 
politics, as surely as I am standing on this 
rostrum, this international will perish. It 
will split because different political desires 
and methods are so wide as to divide us. 
What we want to ensure is that inside this 
international we have bona fide trade union 
organisations.”” Quite clearly, if the inter- 
national itself is not to be political, the 
members of which it is composed must not 
be political. They must, as Sir Walter and 
other speakers said, be genuine, bona fide 
trade unions which, in this country at least, 
have never been regarded as political organi- 
sations. We may suspect that in making his 
pronouncement Sir Walter Citrine was moved 


«| by a knowledge that recent events in this 


country have indicated that labour is en- 
deavouring to secure political and social 
objects by mass action, but without the 
approval of the unions. 

The power possessed by organised labour 
is no doubt the reason why it is 
specifically laid down in the Trade Disputes 
Act that any strike which is not con- 
nected with a genuine trade dispute sball 
be illegal. But it is one thing to say strikes 
are illegal and quite another to discover the 
means of preventing them. When troubles 
were rife in the coal mines a few months ago, 
they were specifically approved by some 
speakers as a means of accelerating the 
nationalisation of the mines. That was a 
purely political object. The same method 
cap be applied at any time by any group 
which sees in the inconvenience it may cause 
the public a means of securing its ends, or 
which is indifferent to others in pursuit of its 
own interests; and how to stop them no one 
knows. It will be of the greatest interest to 
see if a Socialist Government is more success- 
ful in dealing with this problem than its 
predecessors. It proposes at an early date to 
repeal the Trades Disputes Act. What other 
actions will it take, if any? Will it make 
it easier for strikes to take place or 
more difficult, and will it, following Sir Walter 





Citrine, endeavour to keep politics out of 
trade unionism, or will it encourage trade 
unions to become political organisations ? 


Two Lectures 


At the end of last week two remarkable 
lectures were delivered in London. On 
Thursday, October 4th, Dr. Dunsheath 
delivered his inaugural address on becoming 
President of the Institution of Electrical 
Engineers, and surveyed broadly the work 
of electrical engineers in this country 
during the war. On the following night, Air- 
Commodore Whittle, delivering the First 
James Clayton Lecture before the Institution 
of Mechanical Engineers, described in sonic 
detail the early experimental work in the 
development of the gas turbine for the jet 
propulsion of aircraft. We begin to print 
abstracts of these two lectures in the present 
issue. 

Naturally in Dr. Dunsheath’s address the 
development of all the various branches of 
Radar occupied a prominent place. For the 
Radar devices are unquestionably the chief 
contributions of electrical engineers to the 
winning of the war. But he dealt also with 
the works of electrical engineers in less spec- 
tacular fields, and his lecture was full of 
striking and sometimes startling facts and 
statistics. During the war years, for instance, 
the number of long-distance private tele- 
phone circuits in this country over 25 miles 
in length increased by 9300, the equivalent 
of one and half times the whole pre-war public 
trunk system. Again, so extensive was the 
development of wireless that the B.B.C. by the 
end of the war was operating transmitters 
with aggregate aerial power of 6000 kW, and 
this country had the world’s largest long-wave 
broadcasting station, capable of delivering 
to the aerials a power of 800 kW, and the 
world’s largest short-wave station, with 
twelve transmitters, each capable of deliver- 
ing a power of 100 kW to directiénal beam 
aerials, of which there were no less than 
fifty-one. Many other such remarkable 
statements could be picked out of the lecture 
for special notice. But we shall refer only 
to one more that is illustrative of the accuracy 
—or, as Dr. Dunsheath terms it, the 
“elegance ’—of Radar. In gunnery at sea 
the splash caused by the arrival of a shell 
can now be used to reflect an echo and so 
provide a correction of range for shooting the 
next salvo! By contrast, Air-Commodore 
Whittle’s lecture offered no such striking 
statistical and other data. His lecture 
constituted a record of years of work upon 
the development of a device in the prac- 
ticability of which few other than the lecturer 
himself had at first much faith. At the start 
its inventor received little official help, and, 
throughout, the work was hampered by the 
ever-pressing need for economy. Great prac- 
tical difficulties had to be overcome. The 
faith necessary merely to set the work in 
motion is seen perhaps at its best in the 
decision in the very first experimental engine 
to utilise a compressor impeller between 
two and three times bigger than anything 
that had been attempted before of the same 
type, because any action less bold seemed 
likely to foredoom the experiment to failure. 
The combustion intensity to be attained was 
far beyond anything previously contemplated 








and remarkable persistence was necessary to 
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keep going with the long and often exasperat- 
ing investigation into difficulties experienced 
with the combustion process. Even in the 
turbine a remarkably high output was 
required from a single wheel, and in its design 
Commodore Whittle appears to have been 
ahead of steam turbine specialists in con- 
sidering the gas to have a flow of constant 
angular momentum, a factor having con- 
siderable influence on the design of turbine 
blades. Though there is nothing funda- 
mentally new in either the gas turbine or in 
jet propulsion, there is still ample justi- 
fication for. Sir Claud Gibb’s remark, in 
seconding a vote of thanks to the lecturer that 
Whittle’s invention is worthy to rank with 
those of Watt, Stephenson, and Parsons. 
These two lectures, the one dealing broadly 
with the war work of the electrical industries, 
the other with the detailed history of the 
experimental development of a new mecha- 
nical prime mover, seem to have little in 
common. Yet there is an important link 
between them. For Dr.: Dunsheath, inci- 
dentally claiming implicitly its development 
for electrical engineers, gave some informa- 
tion about the atomic bomb and the future 
of “‘nuclear’’ energy. He spoke of the 
established possibility of devising a “nuclear” 
chain reaction generating heat continuously. 
Such adevelopment opens before engineers the 
further possibility of the arrival in the not- 
too-distant future of something equivalent 
to a new fuel, having the advantage of a 
relatively enormous heat content per unit of 
weight. That latter quality would be of such 
special value in aircraft as possibly to out- 
weigh a high cost. Moreover, it deserves 
notice that the combustion process seems to 
have given Whittle and bis collaborators more 
trouble than any other factor in the design of 
the gas turbine. The new “ fuel ’”’ might well 
ease the design of combustion chambers. 
Thus it is hardly surprising to learn that the 
Gas Turbine Co-ordinating Committee of the 
American Society of Mechanical Engineers is 
already considering “‘ how it can assist in 
utilising atomic power to drive the gas 
turbine.” It is to be presumed that research 
establishments with the necessary knowledge 
of atomic processes are not neglecting such 
possibilities on this side of the Atlantic. 





Obituary 
SIR DAVID MILNE-WATSON 


By the death of Sir David Milne-Watson, 
Bart., which took place on Wednesday, 
October 3rd, at his home, Ashley Chase, 
Abottsbury, Dorset, at the age of seventy-six, 
the British gas industry has lost an outstand- 
ing leader, and the Gas Light and Coke Com- 
pany a devoted governor. Sir David was 
born in Edinburgh and received his early 
education at Merchiston School and the 
University of Edinburgh. He intended to 
enter the law and continued his studies at 
Balliol College, Oxford, Paris, and Marburg 
University. He was called to the Bar in 
1897, but in the following year he decided 
to enter industry, and joined the administra- 
tive staff of the Gas Light and Coke Com- 
pany. In 1903 he was appointed general 
manager of the company and in 1918 he was 
elected governor, a position he continued to 
hold with great distinction until his retire- 
ment last April. During those years he saw, 
the company prosper and grow. When he 








joined it in 1897 it had mainly to do with 
the densely populated areas of Central and 
North London, but its operations and con- 
nections now extend over several counties. 
From the first, Sir David was keenly inter- 
ested in technical education and research, 
and he set up in his own firm several research 
laboratories which worked not only on the 
problemsconnected with gas manufacture, but 
on those of production and the marketing of 
residual products. For some years he was a 
member of the Department of Scientific and 
Industrial Research, and he was also a 
Governor of the Imperial College of Science 
and Technology. 

In the national organisation of the gas 
industry Sir David played an important part. 
He was President of the National Gas Council, 
and a Past-Chairman of the Federation of 
Gas Employers and the Joint Industrial 
Council of the Gas Industry, which he served 
from 1919 when it was imaugurated until 
1944. He was also a Past-President of the 
British Gas Federation. In 1938 he was 
awarded the Birmingham Medal of the Insti- 
tution of Gas Engineers. From 1939 until 
he retired he was Chairman of the Gas 
Research Board. For some years he was 
President of the British Employers’ Federa- 
tion and he represented that’ body at the 
International Labour Conferences held in 
Geneva. He also served on the British 
National Committee of the World Power 
Conference and attended the Berlin Confer- 
ence of 1930 and the Stockholm Committee 
Conference of 1933. He was a member of 
the Industrial Court and he served on many 
Government Committees, dealing with such 
diverse subjects as public education in 
relation to trade and industrial requirements, 
industrial reorganisation and industrial rela- 
tions, the supply of markets, and the distri- 
bution of sulphate of ammonia and fertilisers. 
He was Chairman of the British Sulphate of 
Ammonia Federation, the National Benzole 
Association, and a member of the National 
Fuel and Power Committee. His many 
services to industry and the nation were 
recognised by the bestowal of a Knighthood 
in 1927 and in 1937 he was created a Baronet 
of Ashley in Dorset. Sir David made many 
friends in the course of his varied activities, 
especially among the staff and workpeople 
he had led for so many years. He had a quick 
and original mind, and his public speeches 
were always valuable. His death will be 
widely regretted. 





EMERITUS PROFESSOR W. J. GOUDIE 


WE greatly regret to have to record the 
death, on October 4th, of Emeritus Professor 
W. J. Goudie, D.Sc., LL.D., the occupant 
of the James Watt Chair of the Theory and 
Practice of Heat Engines at the University of 
Glasgow from 1921 until he retired in 1938. 
William John Goudie was born in Girvan 
in 1868. At the age of sixteen he commenced 
a five years’ apprenticeship in the Kilmarnock 
locomotive fitting and erecting shops of the 
Glasgow and South-Western Railway Com- 
pany, and, after its completion, he served for 
three years with Dubs and Co., Ltd.—now 
part of the North British Locomotive Com- 
pany—in Glasgow. It was only after this 
lengthy experience in practice that he began 
his university studies in engineering science 
under the late Professor Archibald Barr. 
Interspersed with his studies he had short 
periods of service with G. and J. Weir, Ltd., 
Cathcart, with Lindsay Burnett and Co., 
Govan, and with Lamont and Co., of Paisley. 
On graduating in 1895 he became professional 
assistant to the late Mr. John Thom, 
M.I.N.A., who was then in practice in 





Glasgow as a consulting marine engineer. In 
that. capacity he spent nearly ten years on 
the specification, design, and supervision of the 
construction of marine boilers, engines, and 
auxiliary machinery. 

He began his career as a teacher of engi- 
neering while still an undergraduate, by con- 
ducting evening classes for the School Board 
of Glasgow. In 1899 he was appointed to 
organise and direct the evening classes in 
engineering in the newly opened Paisley 
Technical College, and this work he continued 
to do until 1907, when he was called to 
London to be assistant to the late Professor 
J. D. Cormack, who was Professor of Mech- 
anical Engineering at University College. 
There he took charge of a wide range of 
teaching work and latterly undertook the 
delivery of a post-graduate course of lectures 
on steam turbines, a subject which was then 
attracting growing attention. In 1910 he 
was raised in status to Assistant Professor, 
and in 1914 to University Reader in the 
Theory and Practice of Heat Engines. 

During the last war, while performing 
onerous teaching duties, he was engaged on 
research work for the Air Board and carried 
out a successful pioneer experimental research 
on the problems involved in the effect of spin, 
pressure, and temperature on the time of 
burning of anti-aircraft shell fuses and the 
cause of “ blinds.” A record of this work, 
together with technical papers on steam 
turbines and other subjects, formed a thesis 
which gained for him the degree of D.Sc. of 
the University of Glasgow. In 1919 he 
returned to Glasgow as a lecturer and in 1921 
he was appointed to the James Watt Chair 
of the Theory and Practice of Heat Enginesr 

Professor Goudie’s contributions to the 
literature of his subject are many, and his 
text-book on ‘‘ Steam Turbines” was, and 
still is, an authoritative and thorough treat- 
ment of the subject. His production of the 
eighth edition of “ Ripper’s Steam Engine 
Theory and Practice ”’ is an example of great 
industry and thoroughness. Professor 
Goudie’s activities were_not confined to the 
engineering profession. He was keenly 
interested in music and was a founder of the 
Glasgow University Orchestral Society and 
for many years its President. He was 
generous to his Alma Mater and to the 
students thereof. He founded the Agnes 
Rhind Bursary in Engineering and the 
Goudie Prize in Music. On his retirement he 
handed to the university a cheque which had 
been presented to him by former students 
and friends, and with it was founded the 
Goudie Prize in the Theory and Practice of 
Heat Engines. 
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The Whittle Jet Propulsion Gas Turbine’ 


By Air Commodore F. WHITTLE, C.B.E., R.A.F., M.A., Hon. M.I. Mech. E.t 
No. I 


INTRODUCTION AND GENERAL OUTLINE 


HE main argument against the gas turbine 

was that the maximum temperatures per- 
missible with materials available, or likely to 
be available, was such that the ratio of positive 
to negative work in the constant-pressure cycle 
could not be great enough to allow of a reason- 
able margin of useful work to be obtained, after 
allowing for the losses in the turbine and com- 
pressor, There seemed to be a curious tendency 
to take it for granted that the low efficiencies 
of turbines and compressors commonly cited 
were inevitable. I did not share the prevalent 
pessimism because I was convinced that big 
improvements in these efficiencies were possible, 


Z Willd TP 
el cna || 












































Fic. 2, 
BL_¢ E 
H P 
Fic.3 
2 At 15 
2 10 17 
IN As it +13 
+ 
L- 16 














“THe EnGinceR™ SWAIN Sc. 


The upper drawing—the thermo-propulsive dact—had 
to be deleted from the specification 


Fic. 1—Reproduction of Drawings Illustrating British 
Patent No. 347,206, filed January 16th, 1930 


and, in the application of jet propulsion to 
aircraft, I realised that there were certain 
favourable factors not present in other applica- 
tions, namely :— 

(1) The fact that the low temperatures at 
high altitudes made possible a greater ratio 
of positive to negative work for a given 
maximum cycle temperature. 

(2) A certain proportion of the com- 
pression could be obtained at high efficiency 
by the ram effect of forward speed, thereby 
raising the average efficiency of the whole 
compression process. 

(3) The expansion taking place in the 
turbine element of such an engine was only 
that which was necessary to drive the com- 
pressor; and therefore only part of the 
expansion process was subject to turbine 
losses. 


Outline.—I first started thinking about this 
general subject in 1928, in my fourth term as 





* First James Institution of 


Clayton Lecture. 
Mechanical ineers, October 5th. Abstract. 


t Special Duty List, R.A.F., attached to Power Jets 
(Research and Development), Ltd., Whetstone, Leicester. 
The statements and opinions expressed herein are the 
personal views of the lecturer, and are not to be taken 
the opinions of the Air 


as in any way representing 


a Flight Cadet at the R.A.F. College, Cranwell. 
Each term we had to write a science thesis, 
and in my fourth term I chose for my subject 
the future development of aircraft. Amongst 
other things, I discussed the possibilities of jet 
propulsion and of gas turbines ; but it was not 
until eighteen months later, when on an 
instructors’ course at the Central Flying School, 
Wittering, that I conceived the idea of using a 
gas turbine for jet propulsion. I applied for 
my first patent in January, 1930. The principal 
drawing of the patent specification as filed is 
reproduced in Fig. 1. It may be seen that I 
tried to include the propulsive duct, or 
** athodyd,”’ as it has since been called, but this 
had been anticipated at least twice, so the upper 
drawing and relevant descriptive matter had 
to be deleted from the specification. 

The idea was submitted to thé Air Ministry, 
but was turned down on the grotind that as it 
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Sea level cycle. 


Assumptions :—Compressor efficiency, 70 per cent. 
Turbine efficiency, 70 per cent. 
Axial velocity at turbine exhaust, 1020ft. 
r second. 
Efficiency of final expansion, 90 per cent. 
Weight of air, 26 lb. per second. 
Weight of fuel, 0-3635 lb. per second. 
y=1-4 for compression= 1-379 for ex- 
pansion. 
=0-24 for compression=0-25 for 
combustion and expansion. 
Static thrust, 1240 Ib. 


FiG. 2—The Pressure-Volume Diagram, Design Assump- 


tions, &c., on which the Initial Design of the 
Experimental Engine was Based 


was a gas turbine the practical difficulties in the 
way of the development were too great. 

During 1930 I tried to interest various firms 
in the scheme, but met with no success; for 
the most part they thought the same way as 
the Air Ministry. It is probably also true that in 
their view the prevalent industrial depression 
made it anything but a favourable moment for 
expensive ideas of this sort. 

Nothing very much happened for a few 
years. I gave up hope of ever getting the idea 
to the practical stage, but continued to do paper 
work at intervals, until, in May, 1935, when I 
was at Cambridge as an engineer officer taking 
the Tripos Course, I was approached by two 
ex-R.A.F. officers (Mr. R., D. Williams and 
Mr. J. C. B. Tinling), who suggested that they 
should try to get something started. Though I 
had allowed the original patent to lapse 
through failure to pay the renewal fee, and 
though I regarded them as extremely opti- 
mistic, I agreed to co-operate. I thought that 
there was just a bare chance that something 
might come of it. 

We eventually succeeded in coming to an 
arrangement with a firm of investment bankers 
(Messrs. O. T. Falk and Partners), which led to 
the formation of Power Jets. Ltd., in March, 
1936. Before Power Jets was formed, O. T. 
Falk and Partners obtained the opinion of a 
consulting engineer (Mr. M. L. Bramson), who 
gave a wholly favourable report. The initial 
sum subscribed was £2000, and with this we 





The President of the Air Council was a party 
to the agreement which resulted in the forma. 
tion of Power Jets, and the Air Ministry was 
shareholder from the start in that a proportion 
of the shares alloted to me was held in trust for 
the Department, 

During the negotiations leading to the forma. 
tion of Power Jets, I was working on the designs 
of an experimental engine. Messrs. O. T. Falk 
and Partners placed an order with the British 
Thomson-Houston Company, Ltd., for engj. 
neering and design work in accordance with my 
requirements in advance of the formation of 
the new company. Power Jets placed the order 
for the manufacture of the engine (except the 
combustion chamber, instruments, and some 
accessories), with the British Thomson-Houston 
Company in June, 1936. 

The engine was to be a simple jet propulsion 
gas turbine having a single-stage centrifugal 
compressor with bilateral intakes, driven by a 
single-stage turbine directly coupled. Com. 
bustion was to take place in a single combustion 
chamber through which the working fluid 
passed from the compressor to the turbine. 

We were going beyond all previous engineer. 
ing experience in each of the major organs. We 
were aiming at a pressure ratio of about 4/1 in 
@ single-stage centrifugal blower when at the 
time, so far as we knew, a ratio of 24/1 had not 
been exceeded. We were aiming at a breathing 
capacity in proportion to size substantially 
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Fic. 3—Assembly of the First Model of Experimental 
Engine 


greater than had previously been attempted. 
The combustion intensity we aimed to achieve 
was far beyond anything previougly attempted. 
Finally, we had to get over 3000 8.H.P. out of 
a single-stage turbine wheel of about 16}in. 
outside diameter, and to do it with high 
efficiency. 

At first, our intention was to do the job stage 
by stage—that is, to make a compressor and 
test it; then to add a combustion chamber to 
the compressor ; then to test a turbine alone ; 
and finally to build an engine—but we very 
soon realised that this was likely to be a long 
and costly pro:ess and we decided to go for a 
complete engine right away. 

This first engine was based on a design for 
flight, but was not intended for flight; and 
though it was designed to b2 very light by normal 
engineering standards, we did not put forth 
special efforts to make it as light as possible. 

I was; fairly confident in the compressor and 
turbine elements, but felt rather out of my depth 
with the combustion problem, and so (in 1936) 
I visited the British Industries Fair with a 
view to enlisting the aid of one of the oil burner 
firms, but the requirements I specified were 
considered to be far too stringent by most of 
them until I met Mr. Laidlaw, of Laidlaw, Drew 
and Co. Though he recognised that we were 
aiming at something far in advance of previous 
experience in this field he considered the target 
possible of attainment, and so it was with his 
help that we attacked the combustion problem. 
While the engine was in course of design and 
manufacture, we carried out a number of com- 
bustion experiments on the premises of the 
British Thomson-Houston Company, with 
apparatus supplied by Laidlaw, Drew and Co., 
until we considered that we had enough informa- 
tion to design a combustion chamber. Power 
Jets therefore placed the contract for the design 
and manufacture of the combustion chamber 
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By this time the Tripos Examinations at 
Cambridge were over, and the Air Ministry 
had agreed that I should stay for a post- 

uate year. This was really a device to 
enable me to continue work on the engine, and 
so a considerable proportion of my time was 
spent at the British Thomson-Houston Com- 

y’s works in Rugby. 

Testing of the engine commenced on April 
12th, 1937, and continued intermittently until 
August 23rd. These early tests made it clear 
that the combustion problem was by no means 
solved, and that the compressor performance 
was far below expectations. Nevertheless, they 
were sufficiently encouraging to show that we 
were on the right track. 


THE DESIGN AND TESTING OF THE 
EXPERIMENTAL ENGINE 


The Design and Testing of the First Model : 
Design.—The first engine was designed with 
a specific target in mind. It was a very optimis- 
tic one, but, nevertheless, it formed the starting 
point and is worth recording. The aim was to 
propel a very “ clean ” little aeroplane of about 
2000 Ib, ‘all up” weight at a speed of 500 
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Fic. 4—Test Assembly of First Model of Experimental 
Engine 


m.p.h., at a height of the order of 70,000ft. This 
speed was estimated to correspond to that of 
minimum drag at that height, i.e., this high 
speed was also the most economical speed for 
the height. It was estimated that a net thrust 
at this height of 111 lb. would be required. 

The size of engine corre-ponding to the data 
was considered to be the smallest in which the 
necessary accuracy of m echining could be 
obtained without excessive manufacturing costs. 

The design assumptions and leading particu- 
lars are given in Table I, and the pressure- 
volume cycle shown in Fig. 2. 

TaBLE I,—Leading Particulars of First Edition of 

Experimental Engine 
Dimensions are in inches. 
Compresgor impeller— 


Tip diameter ... ...  ... 19 

Tip width . si ‘ 

Outer diameter of eye 10, 75 

Inner diameter ofeye_... 5 

Number of blades... ... 30 

Material ... «+» Hiduminium RR 56 
Compressor casing— 

Inner diameter of scroll-... 31 

Material .s «es ee Hiduminium RR 55, 

DTD. 13% 

Turbine— 

Mean diameter of blades... 14 

Blade length fe age: 


my “4 
Material of blades Firth-Vickers Stayblade 
Material of disc.. ... Firth-Vickers Stayblade 
Blade chord ... ... «.. O08 
Number of blades ... ... 66 
Maximum speed— 


Revolutions per minute ..._ 17,750 


Figs. 3, 4, and 5 illustrate various features of 
the design, which are further amplified in 
Figs. 6, 7, 8, and 9. 

The assumption of 80 per cent. adiabatic 
efficiency for a centrifugal compressor running 
at a tip speed of 1470ft. per second was very 
optimistic indeed, and received a good deal of 
criticism, but I felt confident that we could 
design to avoid many of the losses which were 
oceurring in all centrifugal compressors of 
which I had knowledge at the time. The general 
view was that we should be fortunate if we got 
65 per cent. adiabatic efficiency. 

We went for the double-sided compressor 
because we wanted to get the greatest possible 
breathing capacity in proportion to size. I also 
counted on this feature to give a reduced pro- 
portion of skin friction losses. - 

We aimed at having as many blades on the 


impeller as manufacturing limitations would 
permit, in order to keep the blade loading as 


low as possible. In particular, it was hoped 
that by keeping the pitch-chord ratio of the 
rotating guide vanes small we should avoid 
stalling at the intake, as I believed then—and 
still believe—that this is one of the main sources 
of loss in centrifugal compressors. 

No diffuser blades were fitted to the blower 
casing at first. Two stages of diffusion were 
aimed at. The intention was to obtain partial 
diffusion in the bladeless vortex space between 
the impeller tips and the scroll, and to convert 
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Fic. 5—The Fuel System Used in the Early Tests of the 
First Model of the Experimental Engine 


most of the remaining kinetic energy into pres- 
sure in the “honeycomb” diffuser through 
which the air passed from the compressor scroll 
to the combustion chamber. 

The turbine nozzle arrangement was very 
unorthodox, as no nozzle blades were used. The 
idea was that most of the expansion took place 
in the convergent-divergent entry to the nozzle 
scroll which was shaped to cause the discharge 
of the gases through its annular mouth with 
constant axial velocity, the whirl velocity 
corresponding to that of a free vortex, i.e., 
constant angular momentum. This nozzle 
design was the source of considerable contro- 
versy, and though I am not very proud of it 





assembly which contained one of the two water 
jackets for the turbine cooling could not be 
split in the diametral plane. These-considera- 
tions governed the rotor design. 

Testing.—As already mentioned, the testing of 
the engine under its own power began on April 
12th, 1937. The very first attempt to start 
was successful, in that the engine ran under its 
own power, but it accelerated out of control 
up to about half its designed full speed. This 
happened several times, and altogether it was a 
very alarming business, so much so that in the 
early days the individuals in the vicinity did 
more running than the engine. 

The starting procedure was as follows :—The 
engine was motored at about 1000 r.p.m. and 
the pilot jet (which injected an atomised spray) 
was switched on and ignited by means of a 
sparking plug and hand magneto. The motor- 
ing speed was then raised to about 3000 r.p.m., 
and the main control opened slowly. The engine 


would then accelerate under its own power ; 


but, as I say, not always under control. The 
explanation of the first few uncontrolled accele- 
rations was simple when we found it, and may 
be understood by reference to the diagram of 
the early fuel system, shown in Fig. 5. If the 
spill line from the burner was not full of fuel 
the needle valve of the burner would be forced 
into the fully open position when the fuel 
pump ran. We were frequently breaking the 
fuel line and doing various motoring tests, so 
that often, unknown to us, there was a “ lake ”’ 
of fuel in the combustion chamber. Other 
uncontrolled accelerations were caused by the 
sudden opening of the burner needle valve after 
initial sticking ; by loss of temper in the burner 
spring through overheating, &c. Fortunately, 
none of these uncontrolled accelerations took 
the engine beyond about 9000 r.p.m. 

No trouble was ever experienced in starting 
except when the ignition failed through cracked 
electrodes, or when mistakes were made in the 
assembly of the fuel lines. 

The overheating of the burner already referred 
to was a serious problem, and as a result of it a 
fairly drastic change in the combustion system 
was made. We changed over to downstream 
injection. Five runs were then made with this 














Fic. 6—First Model of the First Experimental Engine 


now, I thought it a good idea at the time. It is 
of considerable interest in retrospect, because 
it became evident later than I had not succeeded 
in conveying to others what I had in mind. 

Air tests were made on a half-scale model of 
this nozzle, and though very rough they seemed 
to show that it would behave approximately as 
expected. 

The design of the rotor assembly needed 
much careful thought. It was considered 
necessary to use unbored forgings for both the 
turbine wheel and compressor impeller, also to 
use an overhung turbine rotor, as it was thought 
that the provision of a satisfactory bearing 
support on the exhaust side of the turbine 
would be very difficult. The bearing housing 








system up to maximum speeds of about 8500 
r.p.m., but the combustion was so bad that this 
speed could not te exceeded. Any further 
opening of the control seemed to result only in 
the burning of more fuel aft of the turbine. 
Many attempts to improve the combustion 
were made by a series of modifications to the 
combustion chamber, and some improvement 
was achieved—we managed to get up to a speed 
of 11,000 r.p.m. for 10 min. This series of runs 
ended when the compressor impeller fouled the 
ing after ranning for 4 min. at 12,000 r.p.m. 
The damage to the compressor and impeller 
casing was only slight, but as it had now become 
clear that the delivery pressure from the com- 
pressor was much below expectations, we 
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decided to fit diffuser blades in an effort to 
improve the blower performance before further 
testing. We th»n managed to attain a speed 
of 13,000 r.p.m., but the compressor perform- 
ance still left much to be desired. Moreover, the 
combustion had deteriorated, and as this was 
believed to be due to the nature of the flow 
from the compressor scroll to the combustion 
chamber, many modifications to improve this 


the burner now being insulated against over- 
heating by using a fuel-cooling arrangement. 
Combustion appeared to be improved, and for 
the first time no part of the casings reached 
glow heat at speeds of up to 12,000 r.p.m. 
Testing was now suspended for the following 
reasons :—First, because the speed restriction 
of 12,000 r.p.m. made it necessary to find a new 





site for running at higher speeds, and, secondly, 

















FiG. 7—Rotor Assembly of First Experimental Engine 


flow were made, but without noticeable improve- 
ment. There was evidence of a flow reversal 
in the elbow, but we did not realise how severe 
this was until (in one test late in the series) 
flames were seen through a small hole which 
had been drilled in the neck of the blower 
casing scroll. 

A series of rapid modifications to the diffuser 
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Fic. 8—The Unconventional Bladeless Turbine Nozzle 
Scroll in the First Model of the Experimental Engine 


system of the blower, combustion chamber and 
the flow path between the compressor scroll and 
the combustion chamber was made, most of 
them with little improvement, but subse- 
quently we succeeded in reaching a speed of 
13,600 r.p.m. with the blower fitted with a 
modified set of diffuser blades. 

At this point in the tests the chief engineer 

















Fic. 9—The ‘“‘Honeycomb”’ Diffuser used in the First 
Model of the Experimental Engine 


of the British Thomson-Houston Company 
considered it unwise to run at speeds higher 
than 12,000 r.p.m. in the open factory, and this 
was the speed limit for the remaining tests of 
the first model. 

A return to upstream injection was made, 





because it was decided to make major modifica- 
tions to the general arrangement. 

The tests so far had been very disappointing, 
but there were many encouraging features. We 
had demonstrated that there was no particular 
difficulty in starting or in control. There was 
also plenty of evidence which suggested that 
the whole scheme was well worth developing, 
though it had become obvious that much hard 
work lay ahead. 

The principal defects of that 
arrangement were shown to be :— 

(1) Poor compressor efficiency. 

(2) Excessive preheating of the air to the 
rear intake, owing to the disposition and tem- 
perature of the combustion chamber. 

(3) Very unsatisfactory combustion. 

(4) Excessive frictional loss in the un- 
orthodox turbine nozzle scroll. 

No reading of sufficient reliability had been 
obtained from which any estimate of the effi- 
ciency of the turbine could be made, but it 
eemed practically certain that it was well below 
that assumed in the design. 

(To be continued) 
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Standardisation of Screw 
Threads . 


THE Conference on the Unification of Engi- 
neering Standards held in Ottawa, and referred 
to in one of last week’s Journal notes, adjourned 
on October 7th after a two weeks’ session. The 
British delegate; will visit various industrial 
centres in Canada and the United States, and 
are expected to leave on their return journey 
later this month. It can be stated that the 
fundamental differences between British and 
American screw thread forms, which caused 
tremendous production and supply difficulties 
during the war period, were resolved to the 
point at which the delegates were prepared to 
return to their respective countries with a speci- 
fication of a basic thread form that will provide 
a unified standard for all countries employing 
the inch system. The basic form, it is stated, 
retains the best features of the present forms 
and, at the same time, a series of associated 
diameters and pitches have been worked out 
which, it is believed, will simplify existing 
practice and yet provide an adequate range of 
choice for all requirements. It is also felt that 
the proposed change would involve the minimum 
amount of departure from existing practice 
consistent with the obtaining of a common 
standard for general-purpose threads to the 
inch system of measurement. Agreement was 
also reached on Acme and sub-Acme threads, 
and the agreed specification will be submitted 


to the national standards bodies in Britain 
America, and Canada, so that what is termed 
an “‘ A.B.C.” standard will be speedily approved, 
Mutual understanding was reached on specifica. 
tions for small screws and various screws and 
threads used in the optical and scientific instry. 
ment trades, and: on buttress thread forms, 
Considerable progress was made in gathering 
data on high-duty studs in light alloys, but a 
great deal more exploratory work is, it is felt, 
required. Drawing practice and its unification 
were discussed, and it was agreed that this 
subject be actively pursued. Pipe threads were 
dealt with and an invitation to the British and 
Canadian representatives to continue discus. 
sions of this subject at the November meetings 
of the American Petroleum Institute were 
given. On the question of limits and fits, a 
further meeting with the British delegates will 
be held in New York before the return of the 
delegates. Suggestions were forthcoming on 
precision and gauging methods, with a view to 
the co-ordination of future practice. Proposed 
specifications for screw threads and connections 
for gas cylinders were presented. On the whole, 
this third Conference exemplified the spirit of 
collaboration which prevails among the engi- 
neering professions of the three English-speaking 
countries, 








Institution Programmes 





ProeraMMeEs for the session 1945-46 have now 
been issued by the following institutions and 
societies :-— 

INSTITUTE OF MARINE ENGINEERS 


November 13th, 1945: ‘‘ Development in Tur- 
bine Blading,” by J. G. Monypenny. 

December llth: ‘Deck Machinery, with 
Particular Reference to Latest Developments,” by 
T. Brown. 

January 8th, 1946: ‘“‘ Elements of Propulsive 
Efficiency,”” by F. H. Todd, B.Se., Ph.D., M.I.N.A. 

February 12th: ‘The Development of the 
Opposed-Piston Marine Oil Engine, with Special 
Reference to Engine Dynamics,” by W. Ker Wilson, 
D.Se., Ph.D., Wh. Ex. 


March 12th: ‘Strain Gauges,” by Dr. F. 
Aughtie. 
April 9th: ‘“‘Engine-Room Lay-Out, with 


Special Reference to Pipe Work,” by Lieut.-Colonel 
G. Rochfort, M.C., D.S.O. 

April 30th: “Lubricating Oils and _ their 
Characteristics,” by C. Lawrie and Colonel S. J. M. 
Auld. 

May 14th: “ Air Preheater Design, Construction, 
and Maintenance,” by W. Crawford Hume. 

September 10th: The President’s Address. 

October 8th: ‘ Vacuum Refrigeration,” by W. 
Sampson. 

November 12th: ‘“‘ Resistance Welding in Engi- 
neering Construction,” by 8. Hunter Gordon. 


RoyaL AERONAUTICAL SOCIETY 


October 18th, 1945: ‘ Aircraft Engine Oil Cool- 
ing,”’ by F. Nixon, B.Sc., M.1.A.E., F.R.Ae.S. 

November Ist: ‘ A Critical Review of German 
Long-Range Rocket Development,” by W. G. A. 
Perring, F.R.Ae.S. 

November 15th: First British Empire Lecture, 
** Australian and Empire Air Transport,” by W. 
Hudson Fysh, D.F.C. 

November 29th: ‘ Aspects of German Aero- 
nautical Development,’’ by W. J. Stern. 

December llth: ‘‘ Meteorology and High- 
Altitude Aviation,” by Professor Dobson, F.R.S. 

December 19th: ‘‘ Atomic Disintegration,” by 
Professor N. Feather, Ph,.D., F.R.S. 








OverRSEAS TRADE Statistics.—Publication of 
the Board of Trade’s monthly trade accounts will 
be resumed in the normal form beginning with 
January, 1946. They will give particulars of all our 
principal imports, exports, and re-exports, with a 
considerable amount of information on trade with 
individual countries. Accounts relating to Great 
Britain’s overseas trade in the first half of 1945 
have already been published, and the Board of 
Trade will publish detailed trade accounts for the 
first nine months of 1945 and further accounts for 
the whole year. In addition, a monthly summary 
(on the lines of those issued during 1940) will be 
published showing the July and August figures for 
each group distinguished in the overseas trade 
statistics ; further summaries will be. published for 
October and for November. The July and August 





summary will be published during this month. 
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Transportable Power Units for Russia 


—<— wh 


ARTICULARS have been received from the 

Mctropolitan-Vickers Electrical Company, 
Ltd., of a transportable turbo-generator set 
designed and manufactured by that company 
for the U.S.S.R., to the instructions of the 
Ministry of Supply. This unit consists of a 
500-kW_ turbo-alternator with condenser and 





auxiliaries in one complete and transportable 
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450 square feet of cooling surface and arranged 
axially beneath the turbine. Fabricated con- 
struction has been used for the condenser shell 
and the associated bottom half-casing of the low- 
pressure end of the turbine cylinder. A vertical 
type main circulating water pump is driven 
from the main turbine shaft and mounted on 





the same spindle as the centrifugal condensate 


arranged for pressure lubrication for both teeth 
and bearings from the turbine lubricating 
system. 

The alternator is rated to give 500 kW 
(625 kVA at 0-8 power factor), 400 volts, three- 
phase, 50 cycles at 1000 r.p.m. It is of the 
salient-pole, rotating field type, with six poles 
on the rotor. Ventilation is provided by a fan 


mounted on the rotor, air being drawn into the 
machine at the exciter end and: expelled at the 
turbine end. The stator yoke is of cast iron, 
with internal ribs, machined and having key- 
ways to carry the circular stampings constitut- 
ing the stator core. 


The stator winding is of 








POWER UNIT UNDER ERECTION 


assembly with a separate switch cubicle and a 
case of loose items and spare parts. The main 
assembly is self-contained and compact and is 
provided with skids to facilitate its disposal 
near a suitable steam and cooling water supply. 
The turbo-generator assembly with auxiliaries 
weighs about 154 tons; its total weight when 
packed, including a number of spares, is about 
19 tons. It is designed for easy handling, so 
that it can be conveyed to its operating site 
and put into service in a minimum of time. 

A completed set being hoisted by crane is 
illustrated, and other views show a partially 
assembled set, in which the top half casing of 
the turbine and gear-box and the end housings 
of the alternator are to be mounted. 

The whole unit is mounted on a fabricated 
framework or cradle of mild steel plate, which 
is light, rigid, and free from-.resonant vibration. 
The base members are constructed as skids 
with lugs to enable the complete assembly to be 
hauled on rollers. 

The turbo set itself.is a self-contained unit, 
in which the condenser is integral with the 
turbine exhaust casing.” It is of the single- 
cylinder, high-pressure impulse type, operating 
at 6500 r.p.m., with stop valve steam conditions 
of 214 lb. per square inch gauge, 518 deg. Fah. 
Its low-pressure end is supported on a trans- 
verse beam and the high-pressure end is carried 
by the gear-box. There are six 1otor wheels, of 
which the first three are forged solid with the 
shaft ; the remaining three are pressed on and 
keyed to the shaft. The first wheel carries a 
velocity compounded stage, and the other five 
wheels single impulse type stages. The steam 
chest is integral with the top half of the high- 
pressure end of the cylinder and is equipped with 
two automatically operated governor valves 
controlled by an oil relay system. These valves 
control the admission of steam to two nozzle 
groups, one of which deals with loads up to 


approximately 350 kW, while the other and |‘ 


smaller group comes in use to deal with loads up 
to the maximum rating. On the steam chest a 
selective device is incorporated to enable effi- 
cient running to be obtained at partial loads, by 
permitting the smaller groups of nozzles to be 
first brought into use. An emergency device 
is provided for shutting down the plant in the 
event of excessive overspeed occurring. 

The condenser is of the surface type, having 


extraction pump. Air is removed from the 
condensate by a two-stage, steam-operated air 
ejector having inter and after coolers. The 
main feed passes through these coolers to 
conserve the latent heat of the ejector operating 
steam. In order to give an extra discharge 
head of 49ft. to the circulating pump a hori- 
zontal 24 H.P. motor-driven booster pump is 





PARTLY ERECTED -UNIT 


fitted into the cooling water discharge line from 
the condenser. 

Transmission to the 1000 r.p.m. alternator is 
effected through double helical single-reduction 
gears of ratio 6-5 to 1. A flexible quill drive 
couples the turbine spindle and the gear pinion ; 
the gear wheel is connected to the alternator 





shaft by a solid coupling. The gear-box is 











COMPLETE UNIT 


diamond pattern with coils formed before 
insertion in the open slots. 

The magnet wheel with its shaft and solid 
half-coupling is turned from a single forging. 
Robust field coils of copper strap, bent on edge, 
are fitted on to lanfinated poles secured by 
bolts to the magnet wheel. On a shaft extension, 
spigoted and bolted to the end of the magnet 
wheel remote from the coupling end, is turned 
the journal for the bearing and the seating for 
the exciter armature which is overhung. 

The exciter is a standard shunt-wound D.C. 
machine equipped with interpoles and. small 
cumulative stability windings to give stability 
in operation over a wide range of voltage. 
The exciter is controlled by a field rheostat and 
for fine adjustment by an automatic voltage 
regulator. The slip rings for the alternator 
field are mounted conveniently close to the 
exciter commutator.» Glands are fitted to the 
terminal boxes of the alternator and the exciter 
for external cable connections. A direct-on 
starter is included to operate the booster pump 
motor. 

Switchgear is contained in a sheet steel 
cubicle indoor switchboard and mounted 
separately from the turbo assembly. The 
cubicle consists of four panels arranged for con- 
trolling the generator, the exciter, and four 
feeders. There is, in addition, a small synchro- 
nising panel mounted on a hi bracket 
outside the cubicle. With the exception of the 
isolators on the generator panel, which are pole- 
operated from the rear, all switches are operated 
by levers mounted on the front of the cubicles, 
and the gear is designed for use with either 
earthed or insulated neutral. The bus-bars are 
sufficient in capacity for two 500-kKW equip- 
ments and the switchboard is so arranged that 
it can be paralleled with a similar set of cubicles 
placed alongside. The generator control cubicle 
carries a 1000-ampere (per phase) circuit 
breaker, fitted with three over-current and one 
unrestricted earth fault releases, each with a 
shunted time lag fuse and mechanical “ on ” and 
‘* off’? indicator. The meters include ammeter, 
power factor meter, wattmeter, and a watt-hour 
meter, with the requisite current transformers. 
The exciter control cubicle includes the shunt 
field rheostat, a carbon pile voltage regulator, 
instruments and a series of knife switches with 





fuses. The regulator has power factor com- 
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pensation, which can be switched out at will, 
and the regulator itself can also be cut out when 
desired. The switchgear for the station 
auxiliaries is also carried on the exciter control 
panel. Each main feeder cubicle carries two 
complete feeder circuits of 125 kW capacity, 
equipment consisting of knife switches with 
fuses, ammeters with their current transformers, 
and neutral links. 

If desired at a later date, a power unit can be 
mounted permanently on concrete foundations 
to become an ordinary power-house plant, the 
sets and their switchboards having been so 
designed that two units can be run in paralel. 








A Visual Oil Level Indicator 





A COMBINED oil level indicator and sight 
window, called the ‘‘ Windonut,” has been 
introduced by the British Thomson-Houston 
Company, Lid. As may be seen from our 
illustration, it consists of a metal body rather 
like a short bolt with the centre bored out. A 


changes in temperature from arctic to tropical 
conditions. Tests have shown that the windows 
will withstand an internal hydraulic pressure 
up to 2 tons per square inch. 








An Abrasive Saw for Non- 
Metallic Materials 


Many non-metallic materials, such as paper 
and fabric boards impregnated with synthetic 
resins, sheet ebonite, and other insulating 
mat.rials, cannot be cut economically with 
metal saws owing to their abrasive properties. 
With them saw wear is rapid and the resultant 
finish is rough and burred. For this class of 
work a new machine known as the ** Abrasaw,”’ 
designed and manufactured by Small Electric 
Motors, Ltd., has been placed on the market by 
Alfred Herbert, Ltd., of Coventry. The cutting 
medium of this machine is an abrasive wheel, 
which permits high cutting speeds whilst main- 





taining accuracy and giving a clean sharp edge 


machine gives automatically the correct position 
for the different sizes of wheels, 

The 10 H.P. driving motor is mounted in 
slideway machined in the same pivoted frame 
by which the spindle is carried ; it therefore 
moves with the spindle and no belt adjustment 
is required to compensate for spindle movement, 

For initial belt adjustment or remova! of 
belts, &c., the motor is drawn either way along 
its slide by means of a screw which is turned 
from outside the machine, This adjustment ig 
sufficient to allow for the different pulley centreg 
required, when the motor pulley is altered to 
give the different speeds. 

On the top of the machine are mounted two 
cast iron tables, one of which is recessed to 
accommodate the abrasive wheel and is hinged, 
as shown, to provide access to the wheel and 
flanges. The other table is moved by hand 
backwards and forwards on hardened steel 
balls running in steel veeways. These ways 
are ground and are automatically wiped free 
of dust by the movement of the table, thus pre- 
venting clogging. Ample support is assured 
throughout the 48in. travel of the table, which 





is also fitted with brackets to carry quick- 


























ABRASIVE SAW AND DuUST COLLECTOR 


dise of specially matched glass is sealed into the 
head end of the bore and forms a window. The 
standard size has a clear opening of lin. dia- 
meter, is threaded lin. B.S.P., and has a 
standard hexagon head. Its primary use at 
present is as an oil level indicator when screwed 
into the side of a gear-box or other apparatus. 
Only one joint needs to be made, and that can 
be tightened with a spanner without fear of 





‘* WINDONUT’’ INDICATOR 


breaking the indicator. In addition, when 
fitted, there are no projections which can be 
knocked or broken. One window will show a 
change in oil level of almost lin., but if a greater 
variation is required, two indicators can be 
used, one for the upper and one for the lower 
levels. The matching of the physical properties 
of the glass to those of the metal of the body 
ensures @ union which is not impaired by 





to the material. Its design eliminates objection- 
able dust and fumes from the atmosphere. As 
will be seen from the illustrations, the machine 
comprises two complete units, the cutting 
bench and the dust collector, both of fabricated 
steel construction. 

Wheels used with the machine are 12in. and 
14in, diameter, #in. wide, with a 2in. hole. 
They are intended to cut material approxi- 
mately lin. thick up to 48in. long. On certain 
classes of work a 16in. wheel may be used to cut 
work up to l}in. thick. The wheel spindle is 
mounted on anti-friction bearings and suitable 
pulleys are included with the equipment to 
give a wheel speed of 15,000ft. per minut2. 

The spindle runs in two angular contact ball 
bearings at its working end. The other end is 
supported by one plain journal ball bearing. 
The bearings and spindle are assembled together 
in a bearing housing, which is also an oil bath 
and is secured in the frame carrying it by two 
socket head grub screws. Slackening of the 
grub screws enables the whole bearing and 
spindle assembly to be withdrawn through the 
pedestal cover. The bearing housing is mounted 
at one end of a cast iron framework which is 
pivoted at its opposite end to the main frame of 
the machine. This frame is in an approximately 
horizontal position and with suitable gear is 
made to swing up or down in turn, raising or 
lowering the spindle relative to the table. Its 
movement is controlled from the front of the 
machine by a removable handle fitting a 
hexagon-ended shaft protruding from the front 
of the pedestal. A permanent hand wheel ‘is 
not fitted, as the wheel should not be raised or 
lowered during operation, but only to allow for 
different sizes of wheel when they are placed on 
the machine. An indicator at the top of the 








SAW WITH TABLE OPEN 


’ 


action work clamps and measuring devices. 

In addition to protecting the. operator, the 
wheel guard carries adjustable rollers to hold 
down the material at the cutting point and 
eliminate vibration of the material and ensure a 
smooth finish. The rate of cutting on the 
machine depends on the thickness of material. 
The hand feed of the table is extremely sensitive, 
feeds from lin. to 4in. per second being usual. 

The lower part of the abrasive wheel is accom- 
modated in an exhaust duct connected by a pipe 
to the exhaust unit which deals with the very 
fine dust produced by cutting with an abrasive 
wheel. Some of the dust is inflammable, 
abrasive, and often gives off obnoxious fumes, 
conditions which are difficult to deal with 
satisfactorily by a conventional exhaust system. 

Dust and fumes are drawn away from the 
duct in the machine by a fan driven by an 
enclosed motor in the exhaust unit. Here the 
dust impinges on a chute comprising a series 
of weirs over which water, circulated by a 
motor-driven pump, cascades; the dust is 
submerged and carried to a sump, where it 
collects as sludge. A wheeled tank is supplied 
for the removal of the waste. A connection on 
the top of the exhaust unit is provided for an 
outlet pipe to the atmosphere for dispersal of 
any fumes. 








LiverPooL Factory AtLocation.—The Board 
of Trade announces that the Ministry of Aircraft 
Production factory at Walton, Liverpool, has been 
allocated jointly to D. Napier and Sons, Ltd., and 
the English Electric Company, Ltd., for the pro- 
duction of aero-engines and electrical equipment. 
Production and storage area of the factory is 
1,110,000 square feet. 
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Steam Flow in Nozzles: 
Velocity Coefficient at Low 
Steam Speeds* 


By E. GIFFEN, D.8c., Ph.D., M.I. Mech. E.f, and 
Lieut. (E) CRANG, R.N., M.Sc. 


(Continued from page 274, October 5th) 


Measurement of Force on Plate.—Since the 
accuracy of the impulse measurement depends 
on the calibration of the spring to which the 
thrust is transmitted, a special rig (Fig. 8) was 
constructed for this calibration, The spring is 
supported vertically in a hollow guide A, and 
loads are applied through the light framework 
resting on the spring. The deflection of the 
spring under load is measured by a catheto- 
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Fic. 8—Calibration of Spring 


meter, focused on a fine line marked on the 
central rod of the loading frame. 

In order to check that the calibration, thus 
determined, still applied under working con- 
ditions, the spring was tested in position in the 
nozzle tester, the impulse of the steam jet being 
replaced by a force applied directly to the cage, 
as shown in Fig. 9, which shows the front end 
of the casing with the cage in position, the 
steam pipe having been removed. A bracket 
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FIG. 9—Method of Checking Spring Calibration 


fitted across the end of the casing carried a 
right-angled lever in frictionless pivots. Weights 
suspended from the horizontal arm of this lever 
applied a horizontal force to an axial extension 
bar fitted to the cage. With this arrangement, 
the whole of the measuring gear, including the 
electrical circuit, was brought into operation, 
and, with steam admitted to the casing to raise 
its temperature and introduce the moisture 
present during tests, the spring calibration 
was checked under the conditions in which it 
normally works. After this check had been 
made, the method of calibration indicated in 
Fig. 8 was used throughout the tests. 

Over a series of observations of load and 


* Institution of Mechanical Engineers. The Institu- 
tion invites written discussion of this r, contribu- 
tions to be received before October 31st, TON6. 

_ t Formerly Reader in Mechanical Engineering, Univer- 
sity of on. 

} Formerly Research Student, King’s College, London. 








deflection, both increasing and decreasing, it 
was found that the maximum variation from 
the average value for the spring rate was of the 
order of 0:1 per cent. for a spring force of 1 Ib. 
This would give @ possible error of 0-5 per cent. 
at a spring force of 0-21b., the lowest value 
reached in the tests, and a correspondingly 
lower error at higher spring loads. 

Test Procedure——As mentioned previously, 
the tests were divided into two groups—one 
with constant initial superheat (about 66 deg. 
Fah.), and the initial conditions such that the 
steam was still superheated at exit ; and the 
other with only a few degrees initial superheat 
and the final condition within the Wilson zone. 
In each group the final pressure was stmospheric 
and the initial pressure was varied to give the 
required range of exit velocities. 

For each chosen set of test conditions, ten 
individual tests were carried out in order to 
eliminate from the average results the small 
errors in observation that may occur from one 
test to another. Each individual test lasted 
half an hour, and no tests were started until 
the initial pressure and temperature had 
remained constant for at least an hour. During 
each test, observations were made of the initial 
pressure, initial temperature, final pressure, and 
cathetometer reading. These readings were 
noted in rotation continuously during the half- 
hour, and, if any appreciable change occurred 
in the initial steam condition, the test was 
rejected. 

The condensate discharge was collected during 
the half-hour and weighed. During each test 
the excess steam condensing on the cage and in 
the casing was drained off and added to the 
condensate discharge. 


CALCULATION OF RESULTS 


Superheated HExpansion.— Particular care 
having been taken to attain a high degree of 
accuracy in the experimental measurements, 
it remained necessary to maintain the same 
standard in using the results to calculate the 
velocity coefficient of the nozzle. This applies 
particularly to the determination of the 
adiabatic heat drop across the nozzle, and the 
theoretical exit velocity of the steam. 

After close consideration of the methods of 
calculation used by the Steam Nozzles Research 
Committee and other investigators, it was 
decided to make direct use of the values given in 
the latest Callendar Steam Tables, as represent- 
ing the simplest and most accurate method for 
finding the adiabatic heat drop across the 
nozzle. In order to simplify the work, a total 


temperature differing by 10 deg. Fah. are about 
1-75in. apart, so that the temperature can be 
read to 0-1 deg. Fah. Lines of constant pres- 
sure differing by 1 lb. per square inch are about 
1-5in. apart, thus pressure can easily be read 
to less than 0-01 Ib. per square inch. 

This chart was used to determine the heat 
drop for the series of tests with the steam super- 
heated throughout the expansion, and was 
found to be most convenient for speedy and 
accurate work. 

Supersaturated Eapansion.—The above 
method is not applicable to the second series 
of tests, unless a large amount of additional 
calculation work is carried out and additional 
lines plotted in what is normally the wet region 
on the diagram. In the present series it was 
simpler to calculate directly the results for the 
separate tests. 

Following the assumption that the expansion 
is supersaturated, the equations for the expan- 
sion of superheated steam are taken to apply 
within what, for expansion in thermal equili- 
brium, is the wet region on the chart. The 
equation for adiabatic expansion is 

P (V—b)*=constant, 
where P is the absolute pressure, V the volume 
per lb. of steam, and 6b the volume per lb. of 
water at 32 deg. Fah. (0-016 cubic foot). As 
shown in the standard text-books on the sub- 
ject, the heat drop is given by the expression 


n—1 
n P P.\ an b 
TAs v.04 -(?) 2 fas (P,—P) 


where J is Joule’s equivalent, and the suffixes 
1 and 2 represent the initial and final states of 
the steam. 

The value usually quoted for n is 1-3, and 
this is found to be a good average value for 
general use over a fairly wide range of con- 
ditions. It does not apply universally, however, 
and, for any accurate calculations, the value of 
n should be determined from the properties 
tabulated in the Steam Tables, for the par- 
ticular range of conditions involved. Values of 
temperature and pressure being available on the 
chart already plotted for the-tests with super- 
heated steam, these were used to calculate the 
value of n by substitution in the formula 


s—1 
T,_(2:\ = 
T, P, 


T being the absolute temperature. 
For the restricted range of conditions in the 





present tests, 4.¢., for initial pressures from 


TaBLE I,—Superheated Expansion 











Test Py P,, T,, Heat drop,| Force on | Discharge, |Theoretical| Actual Velocity 
No Ib. per Ib. per | deg. Fah. B.Th.U. | plate, Ib. | Ib. per sec.| velocity, | velocity, | coefficient. 
sq. inch. | 8q. inch. ft. per sec.| ft. per sec. 
1 15-89 14-78 283-2 5-80 0- 1967 0-01230 539 515 0-955 
2 15-88 14-73 285-0 6-00 0-2053 0-01256 548 626 0-958 
3 16-00 14-72 287-0 6-80 0-2275 0-01308 584 560 0-958 
4 16-47 4, 14-70 291-0 9-25 0-3075 0-01501 680 658 0-868 
5 16-52 14-71 286-5 9-50 0-3115 0-01498 690 669 0-969 
6 16-57 14-70 293-0 9-75 0-3187 0-01513 699 678 0-969 
7 17-25 14-71 287-0 12-95 0-4300 0-01760 805 788 Q:977 
8 17-28 14-71 288-6 12-96 0-4365 0-01795 806 783 0-970 
9 17-38 14-71 288-2 13-35 0-4470 0-01813 817 794 0-972 
10 18-00 14-71 292-9 16-95 0:5720 0-02060 920 894 0-972 
Il 18-25 14-70 294-5 17-70 0- 6060 0-02120 941 919 0-977 
12 19-56 14-71 297-0 23-35 0-8060 0-02445 1,080 1,059 0-980 
13 19-61 14-71 297-5 23-50 0-8185 0-02481 | 1,082 1,063 0-983 
14 19-69 14-71 297-6 23°75 0-8180 0-02449 1,090 1,074 0-985 
15 19-83 14-72 300-0 24-35 0-8420 0-02483 1,102 1,090 0-989 
































heat-entropy chart was constructed to include 
the experimental range covered in the tests. 
The values were taken from the 1939 Callendar 
Steam Tables, and open scales were used in 
order to give a high degree of accuracy in read- 
ing values from the chart ; 1 B.Th.U. is repre- 
sented by a length of 0-4in., and since it is 
possible to read to 0-02in., the heat drop can 
be read to 0-05 B.Th.U. per Ib. One unit of 
entropy is represented by 5in., so that it is 
possible to read to 0-00005 unit entropy. In 
the Steam Tables the values of total heat are 
given to one decimal place and entropy to four 
places, and thus the values may be taken from 
the chart to a degree of accuracy at least equal 
to that of the Tables, from which the chart is 
constructed. 


In the chart as so prepared, lines of constant 





atmospheric to 26 lb. per square inch abs., and 
temperatures from saturation temperature to 
310 deg. Fah., with the stéam superheated 
throughout the expansion, it is found that n 
varies between 1-315 and 1-325. A value of 
n=1-32 has therefore been taken for calcula- 
tions in this region on the chart. The heat drop 
in supersaturated expansion is then determined 
from the expression given above. 

The results of the tests are given in Tables I 
and II. For the results in Table I the heat drop 
is calculated as described for superheated expan, 
sion, and for those in Table II as described for 
supersaturated expansion. The theoretical 
steam velocity is then given, in feet per second- 
by 223-8V(heat drop), the heat drop being 
in B.Th.U. per lb. The actual steam velocity, 
as mentioned earlier, is obtained from the 
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expression F g/m. The values of the velocity 
coefficient, the ratio of the actual to the theore- 
tical velocity, are given in the last column of 
each table, and are plotted against the theore- 
tical steam velocity in Fig. 10. 

The most important feature of the results and 
one immediately outstanding on Fig. 10, is the 
very definite and continuous reduction in 
velocity coefficient at the lower steam speeds. 
Both for superheated and supersaturated expan- 
sion, the same effect is apparent ; indeed, the 
values of velocity coefficient for both cases 
appear to lie within the same band on the 


The difference in results obtained by using 
the chart, plotted from the Steam Tables, and 
by using the value of 1-3 for the adiabatic 
index, may be quite large when the theoretical 
steam velocity is very low. In test No. 35 in 
Table I of the Committee’s Second Report, 
where the actual steam velocity was determined 
as 298-7ft. per second, the initial pressure was 
14-738 lb. per square inch, the final pressure 
was 14-41 lb. per square inch, and the initial 
temperature was 410-8 deg. Cent. abs. (739-4 
deg. Fah., abs.). When the chart is used the 
theoretical steam velocity is found to be 











diagram. This result is, of course, in direct | 306-4ft. per second, giving a value of 0-975 for 
TaBLE I1.—Supersaturated Expansion 
Test P,, P;, T, Heat drop,| Force on | Discharge,|Theoretical] Actual Velocity 
No Ib. per Ib. per | deg. Fah. | B.Th.U. | plate, Ib: | lb. per sec.) velocity, | velocity, | coefficient. 
sq. inch 8q. inch. ft. per sec.| ft. per sec. 
16 15-85 14-78 224-2 5-35 0-1907 0-01280 516 496 0-957 
17 17-22 14-62 220-5 11-81 0- 4410 0-01920 767 739 0-963 
18 17-85 14-88 228-0 13-32 0- 4980 0- 02030 814 789 0-971 
19 18-02 14-89 229-7 13-88 0-5144 0- 02026 832 812 0-972 
20 18-11 14-89 235°3 14-40 0-5430 0-02105 849 832 0-979 
21 20-33 14-90 239-0 22-70 0-8756 0-02705 1,066 1,042 0-978 
22 21-72 14-91 241-5 27-38 1-0980 0-03052 1,169 1,159 0-991 



































opposition to that indicated by the work of the 
Steam Nozzles Research Committee (the curve 
of Fig. lis reproduced in Fig. 10 for comparison), 
but the authors are satisfied that, while small 
systematic errors may be present in their reuslts, 
the general trend of the curve does represent 
the true condition of affairs in nozzle flow at low 
steam speeds. - 

Suggestions have been made at different 
times that the difference between the Com- 
mittee’s results and those of other investi- 
gators, who used the reaction method of 
measurement, may be due to a systematic 
difference in the results obtained by the impulse 
and reaction methods. The shape of the curve, 
on Fig. 10, which is in substantial agreement 


© Tests with superheated steam. 
x Tests with 
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Fic. 10—Velocity Coefficient for Straight Elementary 
Nozzle 


with the results of tests using the reaction 
method, supports the contention that there can 
be no difference between the values of velocity 
coefficient as determined by the two methods, 
except as a result of inaccuracies either in the 
apparatus, in the measurements, or in the 
calculations. 

The suggestion of an error in the calculations 
may appear unusual, but, when the calculations 
involve the use of values for the physical pro- 
perties of steam, it will be agreed that errors in 
those values will introduce errors in the cal- 
culated results. As additional information 
becomes available on the properties of steam, 
it is necessary to revise constants which were 
earlier accepted as correct, and this may 
perhaps account for some of the discrepancies 
in the results obtained at different times. 

In the work of the Steam Nozzles Research 
Committee, the heat drop was determined by 
using Callendar’s equation for total heat in 
terms of the absolute temperature and pressure 
of the steam. The initial pressure and tempera- 
ture and the final pressure were obtained by 
direct measurement, and the temperature T, 
after adiabatic. expansion was calculated from 
the usual equation 


Rl 
wml) 


In the Committee’s work the value of n was 
taken as 1-3 throughout the whole range of 
steam conditions, but, as already shown in the 





the velocity coefficient. The method of calcu- 
lation employed by the Committee, using a 
value of 1-3 for the index of expansion, gave 
the velocity coefficient as 0-992. This is a 
comparatively large difference, and would, of 
course, materially affect not only the calcu- 
lated values of the coefficient, but also th> 
general shape of the velocity coefficient curve. 

The values of the velocity coefficient plotted 
in Fig. 10 illustate that the same general rela- 
tionship holds for superheated and for super- 
saturated steam. In the series of tests with 
expansion under supersaturated conditions, the 
actual values obtained, both for heat drop and 
velocity coefficient, are very little different from 
those obtained by calculation on the assump- 
tion of expansion in thermal equilibrium. This 
follows from the fact that the velocities are 
designedly low, so that the actual values of 
‘heat drop are in themselves low. The values 
of velocity coefficient are so little different from 
those obtained on the assumption of thermal 
equilibrium that these particular results cannot 
be taken to demonstrate that the steam was, 
in fact, in the supersaturated condition. 
Evidence on this point is available, however, 
from the values of the coefficient of discharge 
for the series of tests. 

The value of the excess discharge was calcu- 
lated for each test. This is the amount by 
which the actual discharge exceeds that calcu- 
lated on the basis of expansion in thermal equili- 
brium, and is, of course, one of the outstanding 
features of supersaturated flow. It was found 
that the excess discharge was positive in all 
tests in this series, having an average value of 
3-5 per cent. Some degree of supersaturation 
was therefore present in all cases. 

Since the experimental work described in this 
paper was completed, valuable additions to 
existing knowledge of the conditions of flow 
in steam nozzles have been published by Guy|| 
and Dollin.{ In the work reported by Guy, a 
comparison is made between values of the 
velocity coefficient obtained for different designs 
of nozzles, employing two methods of test. In 
one method a nozzle tester similar to that 
developed by the Committee was used, and, 
while the resulting curves did not show such a 
marked upward trend as the Committee’s at 
low velocities, in some cases the coefficient 
increased with decreasing velocity ; in other 
cases, it showed a downward trend. In the 
other method a Pitot tube exploration was 
carried out across the field of flow, permitting 
a determination of the mean velocity, and hence 
of the velocity coefficient. It is significant that 
all the results cited in the paper as having been 
obtained by the latter method showed a falling 
coefficient, with decreasing steam velocity, in 
agreement with the trend of the curve derived 
from a theoretical consideration of the friction 
losses in the nozzle, and of the variation of these 
losses with steam A 

In the tests described by Dollin the reaction 
method was adopted’ for the determination of 











velocity coefficient. Air was used instead of 
steam, and the nozzles tested were not straight, 
as in the present tests, but consisted of sections 
of blading of the type employed in a reaction 
turbine. A typical set of results (curve ( of 
Fig. 9 of Dollin’s paper) has been replotted, and 
is shown in Fig. 11, from which it is seen that 






° 


VELOCITY COEFFCIENT 


1,000 


600 
AIR VELOCITYFT, ‘ 


SWAIN Sc, 


“TIME ENGINEER” 


Fic. 11—Velocity Ceaiictont for Reaction Blading 
(Dollin) 


the coefficient shows a well-defined decrease with 
decreasing velocity. 

It was suggested in the discussion on Dollin’s 
paper that the difference in the shape of the 
velocity coefficient curve as compared with that 
obtained by the Steam Nozzles Research Com. 
mittee might be due to a difference in the con- 
ditions of approach to the nozzle, the flow being 
streamline in the Committee’s work and tur. 
bulent in Dollin’s. The present work throws 
some light on this point, since the apparatus was 
specially designed to ensure a low velocity of 
approach to the nozzle, through a length of 
straight pipe terminating in a tapering section 
leading to the nozzle. The velocity in the pipe, 
l}in. in diameter, was never greater than about 
70ft. per second, so that the flow can be taken 
as streamline for all the tests. In this respect 
the present tests are similar to those of the 
Committee, but the shape of the velocity coeffi- 
cient curve is similar to that obtained by 
Dollin. It can be concluded therefore that a 
difference in the approach conditions will not 
explain the difference in the general shapes of 
the velocity coefficient curves. 


CONCLUSIONS 


In view of the controversial nature of the 
subject under investigation, a considerable 
amount of space has been devoted to a descrip- 
tion of the apparatus and of the methods of 
measurement and calculation. This is necessary 
in order that a proper estimate may be made of 
the probable accuracy of the resilts, and that 
the present work may be assessed in relation to 
the contributions of others. The test results 
themselves are comparatively few in number, 
in so far as a general research into the flow of 
steam in nozzles is concerned. This, however, 
was not the aim of the present series of tests, 
but merely to check the shape of the veloc:ty 
coefficient curve over a limited range of steam 
conditions. The nozzle chosen was generally 
similar in shape to one used by the Steam 
Nozzles Research Committee, in order that the 
results might be directly comparable. 

The tests carried out with steam superheated 
during the whole of the expansion, as in the 
Committee’s work, show a well-defined and 
continuous decrease in velocity coefficient as 
the steam speed decreases from about 1200ft. 
to 500ft. per second. This is a quite different 
result from that obtained by the Committee 
and, in the authors’ opinion, confirms the work 
of other investigators who have found a similar 
result, and is in agreement with theoretical 
considerations regarding the effect of velocity 
on the friction loss in a nozzle. 

The results obtained with steam initially 
only slightly superheated, and with the final 
condition within the Wilson zone, confirm that 
the expansion takes place under supersaturated 
conditions, and show that the curve of velocity 
coefficient is generally of the same form as 
when the expansion is superheated throughout. 
Further, the values of the coefficients are sub- 


stantially the same at corresponding steam 
speeds. 


Anal ledgments.—The authors are indebted 





to the Delegacy of King’s College, London, for 
the experimental facilities provided, and to 
Professor 8. J. Davies, D.Sc. (Eng.), Ph.D., 
Wh.Ex., M.I. Mech. E., for his encouragement 








present paper, a value of 1-32 is more accurate 
for the range covered in the tests described here. 


I Loe, cit. 
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Markets, Notes .and:News: 


The prices quoted herein relate to bulk quantities. 


U.N.B.R.A.’s Supplies to Liberated Countries 
Some particulars of the extent to which 


assistance is being rendered to liberated countries | P 


by. the United Nations’ Relief and Rehabilitation 
Administration were given in a statement made in 
London last week by Mr. Rolf Nugent, of the 
U.N.R.R.A. Bureau of Supply, Washington. Mr. 
Nugent said that, although t) were difficulties to 
be overcome in some areas, the supply situation 
generally had improved considerably since the end 
of the war in Europe, and that the shipping position 
was also improving. In addition to considerable 
food and clothing supplies, U.N.R.R.A. is making 
progress with the provision of other goods and 
equipment needed for the restoration of liberated 
countries. Its current programme for agricultural 
rehabilitation, for instance, includes the supply of 
10,000 tractors, a proportion of which is being pro- 
duced in this country. The restoration of transport 
was regarded as a matter of priority, and the 1945 
programme, which Mr. Nugent hoped would be met 
in full by the end of the year, provided for 40,000 
motor vehicles with an aggregate carrying capacity 
of 110,000 tons, Most of these vehicles will come 
from Canada and from military surpluses. Other 
items in the transport programme include 2000 
40-ton goods wagons, which are being supplied by 
the U.S.A, during the present year. A further 8000 
railway wagons of various types and 100 locomotives 
are scheduled for production in 1946 in the United 
Kingdom. Up to the present, three aircraft have 
been purchased by U.N.R.R.A. for essential trans- 
port and communications in Jugoslavia, and another 
three aircraft, equipped with exhaust sprayers for 
malaria control, are being sent to Greece. Other 
items mentioned by Mr. Nugent were mobile power 
stations needed for service in Greece and Jugo- 
slavia, and a considerable quantity of piping 
required for the restoration of the Athens water 
supply. Mr. Nugent explained that U.N.R.R.A. 
shipments to liberated areas were increasing sub- 
stantially from month to month. July shipments to 
European countries were 245,000 tons; those for 
August amounted to 319,000 tons, and he thought 
that September loadings would approximate 
420,000 tons. For the present month seventy-two 
ships had been requested for European destinations 
with a carrying capacity in excess of 500,000 tons. 
There was still some difficulty in getting a satis- 
factory volume of supplies to Czechoslovakia and 
Poland. Sixteen ships with cargoes for both 
countries were dispatched to the port of Constanza 
in September, but that port proved to be incapable 
of handling so many ships, and Polish cargoes were 
now being routed to Gdynia and Gdansk. It was 
hoped that before long arrangements would be com- 
pleted for the use of the German ports of Hamburg 
and Bremerhaven for Czechoslovakian shipments. 


Control of Rubber 

The Control of Rubber (No. 25) Order 
1945, which was issued on October 5th, frees from 
control under Ministry of Supply Orders gutta 
percha, balata and new ‘‘ GR-S ” synthetic rubber. 
Hitherto the use of these materials has been pro- 
hibited for a wide range of goods which could not 
be regarded as essentia] to the war effort, but 
improvement in supplies and the freeing of capacity 
from war orders now makes it possible to relax this 
restriction: The Ministry of Supply will still remain 
the sole importers and distributors of “GR-S” 
synthetic rubber and will now be prepared to release 
reasonable quantities for incorporation in goods for 
the export market. For the time being, however, 
and until greater capacity becomes available, it 
will not be possible .to extend the range of articles 
which can be made for the home market to any con- 
siderable extent. The position in respect of waste 
and reclaimed rubber is not affected. Further 
inquiries regarding this matter should be addressed 
to the Rubber Control, Empire House, St. Martin’s 
le Grand, London, E.C.1. Copies of the new Order 
(S.R. & O., 1945, No. 1228) can be obtained from 
H.M. Stationery Office, price 1d. 


Scotland and the North 

Business in the Scottish iron and steel 
industries is making favourable progress, and 
although activity generally is not at the high rate 
which prevailed throughout the war period, the 
demand for many products is fairly strong. The 
change-over from war to peace production is being 
effected as smoothly as possible, and the number of 
orders reaching steelmakers is steadily increasing. 
The matter of adequate fuel supplies, however, 
continues to cause a good deal of concern through- 
out the industry, and is one which is likely to limit 
operations unless improvement is soon made. 
fair proportion of current business can be attributed 
to export orders, chiefly for material needed for 


A| sure upon them 


Export quotations are f.o.b. steamer 


Europe, but, at the same time, the home demand is 
growing. Several contracts have recently been 
laced with Clyde shipbuilding yards, with the 
result that the demand for plates and other ship- 
byiiiding material has become more active than it 
was'a few months ago, even though it has not mh 
reached extensive proportions. Locomotive builders 
continue to be busy with orders from home and 
overseas railways, and considerable quantities of 
steel are taken up by them. The demand for rails 
and for colliery equipment remains a strong feature. 
Departments turning out heavy steel joists and 
similar material are not, however, very actively 
engaged at the moment. There is some increase in 
the request for this kind of steel, but it is not likely 
to be in keen demand until reconstruction schemes 
make more rapid progress. There is more demand 
for re-rolled products, such as small bars and light 
sections, which has enabled the re-rollers to make 
useful additions to their order books. Some of the 
tonnage relates to overseas business. Supplies of 
billets and other semis remain limited, a position 
which it will be difficult to relieve until the semi- 
finished material being obtained from the Dominions 
is available. No significant change has taken place 
in the steel sheet industry, and where cancellations 
of Government contracts have occurred new business 
has been readily available to fill the gaps. As well 
as the large quantities of sheets needed for hut 
construction, a good deal of material is being taken 
up by the constructors of domestic tanks and 
heating equipment. The demand from home sources 
is extensive, and there is little opportunity at 


present for makers to give consideration to overseas | inc 


inquiries. The output of galvanised sheets is still 
restricted, as it is difficult to obtain enough labour 
for the galvanising departments.. A fair measure of 
activity may be noted in the Lancashire iron and 
steel markets. The demand for semi-finished steel 
products, such as wire rods and billets and forging 
blooms and billets, is a prominent feature of current 
business, and producers are keeping up good 
deliveries. Orders for plates of most descriptions 
are fairly substantial, and business in steel sheets 
continues to be very brisk. Delivery dates are 
lengthening both for light plates and sheets, and 
supplies against fresh bookings cannot, in many 
cases, be promised until the early months of next 
year. Mild steel bars of medium and large dia- 
meters are in regular request, but there is not much 
call at present for bars of smaller diameters. Busi- 
ness in special alloy steels is rather quiet, as there is 
now less demand from the aircraft industry. 


The North-East Coast and Yorkshire 


Operations at the iron and steelworks on 
the North-East Coast are continuing satisfactorily, 
although some of the problems arising from the 
transition to peacetime production make the 
position a little uneven. In general, however, 
business is brisk, and the volume of orders now in 
hand will ensure a good rate of activity for the 
remainder of the year. With the termination of war 
contracts, the extensive home requirements in iron 
and steel have become increasingly evident, and, of 
course, there is a substantial demand from overseas, 
A fair amount of, export business is now being 
handled, and there is little doubt that this will 
increase considerably as soon as further relaxation 
of the restrictions on the export of iron and steel is 
considered possible. The pig iron position has not 
changed to any extent, and the outstanding feature 
is the increasing demand for foundry pig iron made 
by the light castings establishments. The present 
output of basic iron continues to be wholly taken 
up by the needs of the steel furnaces. Supplies of 
low and medium-phosphorus and refined irons are 
fairly satisfactory, and hematite is now allocated 
rather more freely, although the current output does 
not fully cover all requirements. In the steel trade 
the most important feature is the sustained pressure 
for semi-finished material. The re-rolling mills 
are finding it increasingly difficult to obtain ade- 
quate supplies of billets and blooms and a fairly 
active business is consequently taking place in 
defective billets and double-sawn crops, which are 
being used when possible. Deliveries of sheet bars 
are fairly well maintained, and amount to very con- 
siderable tonnages as the sheet mills remain the 
busiest section of the steel industry. The demand 
for sheets, principally of the lighter gauges, has 
become more insistent than ever in the last few 
months, and most of the mills are now well booked 
until the early part of next year. Any cancellations 
of war orders that have occurred have been quickly 
replaced by other business. The plate mills are 
reasonably well provided with work, although pres- 

not greatly increased in the last 
few weeks. Some export business in plates is now 





receiving attention, and t here is less scarcity of 


Unless otherwise specified home trade quotations are delivered f.o.t. 


shipbuilding specifications now that ‘contracts for 
new merchant shipping are being more freely placed . 
Business in heavy sections and joists is developing 
very slowly, and is not likely to become active until 
more large-scale reconstruction. work is taken in 
hand. Steel rails and other permanent way mate- 


| rials are in strong demand, and the extensive needs 


of both home and overseas railways will ensure a 
continuance of business of this description for some 
time to come. Similar conditions apply in the case 
of steel required for colliery maintenance work. 
The Yorkshire steel industry has not shown any 
special changes in the last week or two, and is still 
affected to a considerable extent by problems con- 
cerned with the transference of labour. The basic 
steel plants are well employed and the demand for 
acid-carbon steel is improving. 


The Midlands and South Wales 

The Midlands iron and steel trades have 
begun the last period of the year with a fair amount 
of work in hand. The transition from war to peace 
production is not, of course, being accomplished 
without difficulties, particularly so far as a redistri- 
bution of labour is concerned. The extent of the 
demand for iron and steel is much in evidence, 
however, and there are indications of considerable 
activity in the future. In the steel industry, the 
insistent demand for semis is a matter of particular 
importance. Re-rollers of small bars, strip, and 
light sections are actively engaged, and require 
substantial tonnages of billets to keep them going 
and to permit some margin for stock. Despite 
in home production, the position has not 
become much easier, and the material recently 
purchased in the Dominions will be welcomed. Big 
tonnages of sheet bars continue to be regularly 
absorbed in view of the high rate of production 
which is necessary in the sheet mills, for makers of 
black and galvanised sheets are extensively booked. 
There is more activity in the market for steel plates, 
and there are also extensive orders in hand for 
arches, roofing bars, and pit props needed by the 
colliery industry. The light castings foundries have 
as much work in hand as they can undertake with 
their present restricted amount of labour. The 
demand for the products of these fouridries is 
increasing, and although current supplies of high- 
phosphorus pig iron are just about sufficient, the 
light foundries will obviously need bigger allocations 
when they: are able to add to their commitments. 
General engineering and jobbing foundries have not 
been so busy since the completion of their war con- 
tracts, but business of a civilian nature is now coming 
forward rather more readily. The finished iron in- 
dustry is fairly active, there being a good call for best- 
quality bars, and a regular business in Nos. 3 and 4 
quality The South Wales steel market is 
active and the industry is making steady progress 
in the transition to normal operations. The general 
demand for steel billets keeps producers very 
actively engaged, and the call for steel sheet and 
tinplate bars also remains a prominent feature. 
Both the sheet and tinplate industries are very fully 
booked for the rest of this year. Cancellation of war 
contracts has made little difference to the activity 
of the sheet mills. The plate mills have made 
additions to their order books by reason of improving 
demands from the shipbuilding industry and a 
certain amount of export business. 


Tron and Steel Scrap 

Business in the iron and steel scrap markets 
is, generally, maintained at a high level, and there 
is no difficulty in disposing of big tonnages of good- 
quality material. Lighter and inferior grades of 
iron and steel scrap are not much sought after, and 
stocks are consequently accumulating. Deliveries 
appear to be satisfactorily maintained, and bigger 
quantities of redundant war material are now 
becoming available. Business in heavy mild steel 
scrap, particularly in furnace sizes, continues to be 
an active feature, and there is also a ready outlet for 
all available quantities of bundled steel scrap and 
hydraulically compressed steel shearings. The 
output of steel turnings is not as big as it was, but 
there is a good demand from the steelworks for the 
heavy and chipped varieties. Recent transactions 
in mixed wrought iron and steel scrap have been 
moderately good, and there is a brisk demand for 
first-class heavy material, supplies of which are not 
plentiful. The call for compressed basic bundles 
continues to keep the presses well employed. In 
some districts supplies of heavy cast iron scrap have 
not improved a great deal in recent weeks, and the 
demand for this material in large pieces and furnace 
sizes is brisk. Good-quality cast iron machinery 
s:rap in cupola sizes is also in regular request, and 
here again the supply position shows little improve- 
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Institution of Chemical Engineers 
Notes and:;:Memoranda). Sapirday, Oct 10h NW. BaaxonCollogs of oc 
ology, r.  ‘* Problems oe Vacuum 
Technique from a C i Stand. 
point,”* Hugh ths. “3 p.m, 
Miscellanea to developing the home and export markets for Institution of Civil Engineers 

AS British light alloys, eactinaiadiy te: their applica- Thureday, Oct. 18th. Pig a The Uni. 
Tix ry Mataya.—The Ministry of Supply | tions to building, domestic appliances, and the land, rors Edabes MO Nee tok Puke * The 


announces that it is officially reported that so far 
stocks of tin metal amounting to 17,000 tons have 
been discovered in Malaya. 


Non-Ferrovus Mriverats.—Sir William Larke 


has been released by the Minister of Supply from his | Bi 


Pom of Controller of Non-Ferrous Mineral Develop- 

mdence should now be addressed to 
the. “Non Fonees Mineral Development Section, 
Raw Materials t, Ministry of Supply, 
Selection Trust Buildings, Mason’s Avenue, Coleman | area 
Street, London, E.C.2. 


Orrice Macuinery.—In view of the 
circumstances, it has been decided to discontimue 
the Directorate of Office Machinery as a separate 
entity and the continuing work will now be merged 
with the Industries and Manufactures (Engineering) 
Department, Board of Trade. In consequence of 
this, the Director, Lord Forres, and the Deputy 
Director, Mr. W. J. Arris, have relinquished their 
respective appointments. 

CotontaL TrmsBEeR -Resources.—The Colonial 
Forest Resources Development Department, Grand 
Buildings, Trafalgar Square, W.C.2, which was set 
up in 1935 to co-ordinate the production and 
marketing of Colonial timber, will close down at 
the end of this month. The Department’s functions 

are being taken over or the Forest Products 
Rescate Laboratory of the Department of Scientific 
and Industrial Research at Princes Risborough. 


GAUGE anp Toot Makers’ Exaisrrion.—The 
Gauge and Tool Makers’ Association is arranging 
an exhibition of its member firms’ products, which 
will be held in the New Hall, Vincent Square, 
London, 8.W.1i, during the fortnight, Monday, 
January 7th, 1946, to Saturday, January 19th, 
1946, inclusive. The products to be shown will be, 
broadly, gauges and measuring equipment, jigs, 
fixtures, and special tools, press tools, moulds and 
dies, and diamond tools and gauges. 

ALUMINIUM AND ITs AtLtoys.—The British 
Standards Institution has recently issued, on behalf 
of the Ministry of Supply, Group 6 of the Services 
Schedule of Non-Ferrous Metals and Alloys, which 
deals with aluminium and its alloys. It is an up-to- 
date rationalised schedule of aluminium and 
aluminium alloys, grouped according to the general 
plan, and has been prepared in collaboration with 
Service Departments and industry. Several alloys 
not previously standardised are included. 


Personal and Business 


Mr. E. A. Hype has been appointed a director of 
A. C. Wickman, Ltd., Coventry. 

Mr. F. WaLKDEN has, been appointed chief buyer 
for Charlesworth Bodies (1931), Ltd., Gloucester. 

Mr. J. G. W. Pawtyn has been appointed a 
director of Ransomes, Sims and Jefferies, Ltd. 

Lievt.-CoLtoneL F. H. Crostanp has resumed 
his position as representative of J. Blakeborough 
and Sons, Ltd., Brighouse, Yorks. 

AvtToconTRoL Borers, Ltd., informs us that its 
address is now 66, Victoria Street, Westminster, 
London, 8.W.1 (telephone number, Victoria 8077). 


Lizvt.-Cotonet C. W. Kwyicnt (late R.E.), 
M. Inst. C.E., F.S.I., has joined the board of John 
Cochrane and Sons, Ltd., civil engineering con- 
tractors. 

Mr. J. Broome, A.M.I.E.E., has relinquished his 
post with Johnson and Phillips, Ltd., to become 

general manager of London Transformer Products, 
ftd., Cobbold Road, Willesden, N.W.10. 

Henry Rossett anpd Co., Ltd., Sheffield, 
announce that Mr. A. G. Wilson, their representative 
in the West Riding of Yorkshire, has been appointed 
to take charge of the North-East Coast area as well, 


Tue Mryister or Suprpty has agreed to the 
release of Mr. C. J. Brockbank from his post as 
Controller of Abrasives, Graphite and Asbestos 


sea, and air transport industries. 


Txos. Firta anp Jonn Brown, Ltd., announce 
that Mr. Oswald Sewell, who for the past t iy 
years has been their principal representative 
area ; and Mr. R. Redpath, who over 
@ longer period has also represented the company 
in that area, retired on September 30th. Mr. C. W. 
Hutchinson has been appointed to succeed Mr, 
Sewell as principal representative in the Birmingham 


THe board of the Fairey Aviation Company, 
Ltd., has accepted with regret the resignation of 
Major T. M. Barlow, M. Inst. C.E., M.I. Mech. E., 
F.R.Ae.S., who has had to retire on account of ill- 
health. Major Barlow has been with the Fairey 
Company for more than twenty-one years, and his 
services are being retained by the company in a 
consultative capacity. Mr. Richard Fairey, son 
of Sir Richard Fairey, head of the company, has 
been elected to the board. 








Forthcoming Engagements 





Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, o7 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLacE at which 
the meeting is to be held should be clearly stated. 


British Society for International Bibliography 
Tuesday, Oct. 16th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. Presidential 
Address, “‘ Fifty Years of International Documenta- 
tion,” Dr. 8. C. Bradford. 2.30 p.m. 


Derby Society of Engineers 
Monday, Uct. 22nd.—School of Arts, Green Lane , Derby. 
“* Factory Ventilation,’’ T. H. Gouldbourne. 7 p.m, 


Institute of British Foundrymen 
Saturday, Oct. 13th.—Scorrisnh Brancu: Royal Tech- 
nical College, George Street, Glasgow. Presidential 
Address, A. Marshall. 3 p.m.—West RipiIne 
Branou: 1, Manville Terrace, Bradford. Presi- 
dential Address, J. Timbrell. 5 p.m.—BurNigy 
Section: Technical School, Ae set Road, 
Accrington. ‘Uses of Gases in the Foundry, " 
H. Haynes. 6.30 p.m. 
Saturday, Oct. 20th—Newoastte Brancnx: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. Presi- 
dential Address, T. B. Burrows. 6 p.m.—LincoLn 


Section: Technical College, Lincoln. ‘‘ Some 
Aspects of Modern Foundry Practice,’’ R. C. Shep- 
herd. 2.45 p.m, 
Institute of Fuel 
To-day, Oct. 12th.—S. Waters Section : 


Engineers 
Institute, ao ** Fuels for Boilers at Sea, 
Regan. 5.30 
pe Oct. 1 ne. Mipianps Section: Victoria 
Station Hotel, Mansfield Road, Nottingham. Dis- 
cussion on the “ Reid Report. a p-m. 


Institute of Physics 

Friday, Oct. 19th.—Scottisu Section: Inst. of Engi- 
neers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow. ‘‘ The Radiography of Welds in 
High- Pressure Steam Pipes,” E. Thomas. 6.30 p.m 


Institute of Road Transport Engineers 
Thursday, Oct. 18th:—Royal Society of Arts, John Adam 
Street, Adelphi, W.C.2. Inaugural lecture, Sir Miles 
Thomas. 6 p.m. 


Institute of Welding 

To-day, Oct. 12th.— BrrMINcHAM Branco: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘* Developments in the Welding of Aluminium 

Alloys,” Dr. E. G. West. 6.30 

Wednesday, Oct. l7th.—LEEpDs Sasson : Technical 
College, Bradford. ‘* Welded Construction and the 
Drawing-Office,” H. V. Hill. 7 p.m.—W. ‘LAND 
BRancn : on of Yogeaets and Shipbuilders in 





Communications should now be addressed to the 
Abrasives, Graphite and Asbestos Section, Raw 
Materials Department, Berkeley Court, Glentworth 
Street; London, N.W.1.. Mr. Brockbank will con- 


Scotl 9, Elmbank t » Glasgow. “Some 
Technical Probleme in bn Execution of ‘ Pluto,’ ” 
J. 8. Blair. 6.30'p.m, 


Institution of Automobile Engineers 


6 p.m, 


Institution of Electrical Engineers 

Monday, Oct. 15th.—Mersey anp N. Wares CENTRE 
Royal Institution, Colquitt Street, Liverpool. ‘ The 
Place of Radiant, Dielectric, and ay i Current 
H in 7 Process Heating Field,’ CG, 
Connell, O. Humpbreys, and J. L. Rye: fo 
6 p.m. — Tavaiant ENTS : Savoy Place, 
Victoria Embankment, W.C.2. Chairman’s Address, 
Forks,” H. Shortland.. 7 p.m. 

Wednesday, Oct. 17th.—TRANSMISSION SECTION : Savoy 
Place, Victoria Embankment, W.C.2. Inaugural 
Address, E..T. Norris. 5,30 p.m. 

Thursday, Oct. 18th.—Savoy Place, Victoria Embank. 
ment, W.C.2. Discussion on ‘* Weather and Electric 
Power M tgroge opened by J. 8. Forrest, H. W. 
Grimmitt, A. Deadiindad, ” and Wing Comdr, 
R. M. Poulter. "550 os .m, 

Friday, Oct. 19th.—N.E. Sesvenen; Neville Hall, West- 

Road, Newcastle-on-Tyne. Talks by members 
“My Occupation and Some Experiences.” 


Monday, 45 pm 22nd.—N.E. CENTRE : Neville Hall, West- 

Road, Newcastle-on-Tyne. ‘Steel Tower 
Eeonomics,”” P. J. Ryle. 5.45 p.m.—S. Mipianp 
Centre: Grand Hotel, Birmingham. Chairman’s 
Address, F. J. Elliott. 6 p.m. oy 


Institution of Mechanical Engineers 
11a Oct. peer ge Gate, Westminster, S.W.1. 
‘ormal The Mechanism of the German 

Rocket Bomb,” W. G, A. Perring. 5.30 p.m. 

Thursday, Oct. 18th. —Mrptanos Brancn: James Watt 
Memorial Institute, Great Charles Street, Birming- 

ham. ‘‘ The nates < of Nuclear Energy,’’ Prof, 

M. L. Oliphant. 5.30 

Friday, Oct. 19th—-Storey 8 ye Westminster, S.W.1. 

Presidential Address, Prof. Andrew Robertson. 

5.30 p.m, 

Saturday, Oct. 20th.—Grapvates’ Section: Storey’s 

Gate, Westminster, 8.W.1. ‘A System of Produc. 

tion Control,” R. Gore. 3.30 p.m. 


Institution of Production Engiaeers ' 

Monaay, Oct. 15th.—Derrsy Sups-Seorion: Schooi of 
Art, Green Lane, Derby. “Time Factor in 
Industry, ” E. W. Hancock. 6.30 p.m.—Ha.irax 
Secrton: Technical College, Halifax. ‘‘ Measure- 
ments of Straight Edges, Flat Surfaces, &c.,” L. 
Loxham, 7 p.m, 

Wednesday, Oct, 17th.—MANCHESTER SECTION : College 
of Technology, Manchester. ‘* Use of Disabled 
Personnel in Industry,” A. G. Doughty. 7.15 p.m.— 
Suerrretp Section: Royal Victoria Hotel, Shef- 
a30p Address, F. C. Pickworth. 


lntedage Oct. 18th.—WoLvERHAMPTON SEcrION: 
County Technical College, Wednesbury. “ High. 
Speed Fo Presses,” H. E. Hows, 6,30 p.m. 
Friday, Oct. .—Coventry Section: Technical 
College, Coventry. “Infra Red Heating for Indus- 
trial Purposes,” F. E. Rowland, 6.45 p.m.— 
Western Section: Grand Hotel, Broad Street, 
Bristol. ‘Geology in Engineering,’ F. L. Daniels. 
6.45 p.m. 

Saturday, Oct. 20th.—SuHrewsBury Sus-Secrion: Tech- 
nical College, Shrewsbury. “ Principles of Foundry 
Practice,”” N.. Matthews. 3 p.m.—NortrTincHaM 
SECTION : City Gas Showrooms, Lower Parliament 
Street, Nottingham. “*Costing as Applied to Pro- 
duction,” 8. C. Roberts. 2.30 p.m. 


“ Junior Institution of Engineers 

To-day, Oct. 12th.—39, Victoria Street, 8.W.1. ‘‘ The 

Softening K t Municipal Water Supplies,” F. G. 

Kimsey. p.m. 

Saturday, eh ent —N.W. Sxcrion: Manchester 
hical Society, 16, St. Mary’s Parsonage, 

Manchester. Presidential Address, ‘‘ Engineer's 

ar: Words and Figures,” L. H. A. Carr. 2.30 


Fridoy, Oct. 19th.—39, Victoria Street, S,W. 1. Films on 
bx meen: House Practice ” and “ Steam,’ ’ introduced 
ts. 6.30 p.m.—-SHEFFIELD SECTION : 
Motaturgiel C Club, West Street, Sheffield. Chair- 
s of Archi- 


man’s Address, ‘‘ Engineering A 
gis as A 


tecture—Some Historical Notes ereon 
Groocock, 6.30 p.m. 


Keighley Association of Engineers 

Friday, Oct. 19th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘“‘Haworth and its History,” 
Miss E. Hanson. 7.30 p.m. 


Liverpool Engineering Society 

Saturday, Oct. 20th.—Municipal Annexe Building, Liver- 
pool. ‘‘ The History, Theory, and Application of the 

Bas Turbine for Power on Land, Sea, and Air,” R. 8. 

Benson. 2.15 p.m. 


of Engineers 
eers’ Club, Albert Square, 


Manchester 
Wednesday, Oct. t7th.—E: 
Valley of the Tennessee ” 


Manchester. Films, “ 


tinue to act as adviser to the Ministry on abrasives. | ncere and Shipbuilders 1a, Seotland, 39, Kimberk | and “ British Council Film on Steel.” 7 p.m. 
Tuse INVESTMENTS, Ltd., announces that nego- Crescent, Glasgow. Presidential Address, “The Royal Aeronautical Society 
tiations have been completed with the Ministry of Poeperprorg ts the Community,” F. G. Woollard. | Thursday, Oct. 18th.—Inst. of Mechanical Engi peers. 
Aircraft Production resulting in the company’s 7p Storey’s Gate, Westminster, 8.W.1.  “* Aircraft 
acquisition of two light lov roduction plants Teindagy, 5 Oct. 16th.—Luton Srcrion : George Hotel, Engine Oil Cooling,” F. Nixon. 6.30 p.m.’ - 
by it behalf f the Minist: Leeds. General miceting. 7.30 p.m. 
originally erected by it on " TY | Thursday, Oct. 18th,—Bristo. Szction: Merchant Sheffield Metallurgical Association , 
near Redditch, Worcestershire. Plans for re-| = Yenturers’ ‘Technical Institute, Unity Street, } Tuesday, Oct. 16th.—198, West Street, Sheffield. “The 


organising and ‘exteriding the Redditch plants for 


Bristol. Presidential Address, “The Automobile 


Behaviour of Metals Under Stress,”’ J. E. Russell. 








peacetime production are under way, with a view 


and the Comniunity,” F. G. Woollard. 7.30 p.m. 


7 p.m. 
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A Seven-Day Journal 


Durham University Chair of 
Mechanical and Marine Engineering 


In July last, the Court of Durham University 
appointed Mr, George H. Forsyth, M.Se., 
Principal. Surveyor for Research on the staff of 
Dr. 8. F. Dorey, the Chief Engineer-Surveyor of 
Lloyd’s Register of Shipping, to the Chair of 
Mechanical and Marine Engineering at King’s 
College, Newcastle-upon-Tyne. Unfortunately, 
Mr, Forsyth has been unable to take up the 
appointment on grounds of health. The Court 
has now appointed to the Chair Professor 
Aubrey Frederick Burstall, D.Se., Ph.D., 
M.I. Mech. E., Professor of Engineering in the 
University of Melbourne. Professor Burstall, 
who is the elder son of the late Professor F. W. 
Burstall, of Birmingham, studied and graduated 
at Birmingham University and later at Cam- 
bridge University. In 1925 he accepted an 
appointment on the engineering staff of Imperial 
Chemical Industries, Ltd., and was at the 
Billingham works until 1934, In that year he 
joined the Aluminium Plant and Vessel Com- 
pany, Ltd., of Wandsworth Park, Putney, as 
technical adviser. In 1936 he was appointed 
Professor at Melbourne, a position he took up 
early in 1937. He has had a wide experience of 
engineering problems and practice, and has done 
special research work on the efficiency of high- 
speed gas engines and the design and develop- 
ment of gas producers for road transport 
vehicles. During his stay in Melbourne Pro- 
fessor Buist:li served on the Australian 
Advisory .Committee of the Institution of 
Mechanical Engineers. 


Industrial Injuries 


Tue National Insurance (Industrial Injuries) 
Bill was debated in the House of Commons on 
Wednesday and Thursday of last week, October 
10th and 11th. The purpose of this Bill, it may 
be recalled, is ‘‘ to substitute for the Workmen’s 
Compensation Acts, 1925 to 1943, a system of 
insurance against personal injury caused by 
accident arising out of and in the course of a 
person’s employment, and against prescribed 
diseases and injuries due to the nature of a 
person’s employment and for purposes con- 
nected therewith.” The Bill provides for the 
establishment, under the control and manage- 
ment of the Minister of National Insurance, of a 
fund to be called the Industrial Injuries Fund, 
into which are to be carried all contributions 
payable under the provisions of the Bill by 
insured persons and their employers and thé 
Exchequer, and out of which are to be paid all 
the benefits for which provision is made in the 
Bill, and any other expenses such as administra- 
tive charges payable out of the Fund. Weekly 
contributions are payable by insured persons 
and their employers and, under Clause 2 of 
the Bill, the Exchequer is to make a contribu- 
tion equal to one-fifth of the aggregate amount 
of the contributions of insured persons and their 
employers. It is estimated that when stabilised 
post-war conditions prevail, the annual in ome 
from the insured persons and their employers 
should be in the neighbourhood of £23 million, 
and on this basis the annual Exchequer con- 
tribution would be about £4} million. It is 
not possible to estimate with any precision the 
cost of benefits when the scheme reaches 
maturity, because existing statistics of indus- 
trial injury and disease relate to a section only 
of the persons who will be insured under the 
provisions of the Bill, and because such informa- 
tion as is available is derived from the working 
of a system of compensation which differs 
radically from the new scheme. . It is thought, 
however, that the contribution income will 
prove to be adequate to meet the cost of the 
benefits to be provided, and also the expenses of 
administration, which, although they cannot be 
accurately forecast, are expected to be about 
£3 million a year. In moving the second reading 
of the Bill, the Minister of National Insurance, 

Mr. J. Griffiths, explained that, by and large, 


insurable without any income limit. In framing 
the details of the scheme, the Minister said that 
he would need the advice of industry, and an 
Industrial Injuries Advisory Council was there- 
fore to be appointed on which employers and 
workers organisations would be represented. 


Continuance of Controls 
Durine the Committee stage of the Supplies 
and Services (Transitional Powers) Bill, in the 
House of Commons on.Monday, October 15th, 
a proposal was made by Mr. Anthony Eden that 
the Bill should continue in force for a period of 
two years instead of five, as recommerided. In 
moving this amendment, Mr. Eden said that the 
retention of powers for purposes connected 
with the transition from war to peace was 
inescapable, but these powers were very wide 
and sweeping, and were such as no Government 
had ever asked for in times of peace. The 
supporters of the amendment asked the Govern- 
ment to take these wide and exceptional powers 
for two years, to report to Parliament then, and 
to make any demands it had to make to the 
House afresh. In two years time, Mr. Eden 
pointed out, the situation might be different 
regarding shortages—some might be worse than 
expected, others better. During the war, the 
Government had asked the House every single 
year to give it the emergency powers it required, 
but no one ever thought that one year was to be 
the duration of the war. Mr. Ede, the Home 
Secretary, in his reply, stated that the task in 
front of the people of this country and the 
Government was an exceedingly difficult one, 
from which we should only emerge successfully 
if there was no hasty improvisation, but long- 
term planning. If the great resources of the 
country were to be harnessed to the building 
up of our comforts and reasonable prosperity at 
home and to regaining our export trade, the 
Minister of Supply must be able to plan for at 
least the period asked for in the Bill. The 
Minister of Supply and other Ministers could not 
beexpected to emi ark on long-term plans if their 
powers were limited to an early recall, such as 
in two years, With a five-year term they could 
plan with sufficient confidence to enable a real 
inroad to be made into the problems that con- 
fronted the Government. The amendment was 
negative i, 


The Silver Line, Lta. 
On Tuesday, October 16th, we were invited 
by Stanley and John Thompson, Ltd., to ‘nspect 
at the Tilbury Docks, one of the latest motor 
vessels of the Silver Line, Ltd. The “ Silver- 
oak,” which was built in 1944 by Joseph L. 
Thompson and Sons, Ltd., of Sunderland, and 
was engined by William Doxford and Sons, Ltd., 
is a fine example of British shipbuilding practice 
during the later wer years. The cargo capacity 
is well planned, and is served by electric cargo 
handling gear. Excellent. accommodation is 
provided for a small number of passengers. 
The company hopes to take up its services from 
America to the Philippine Islands, Netherlands 
Indies, Straits Settlements, India, and South 
and East Africa as soon as possible. The 
‘** Silveroak ” is propelled by twin-screw Dox- 
ford four-cylinder opposed-piston oil engines of 
about 6800 S8.H.P. total, designed for a service 
speed of 15 knots. The engine-room and deck 
machinery is electrically operated, current 
being furnished by three 175-kW Allen oil engine 
driven generators. Steam is supplied by a 
Cochran oil-fired boiler and a Clarkson waste- 
heat boiler. During ow visit to the ship, it was 
announced by the directors of the Silver Line, 
Ltd., that orders have recently been placed with 
Joseph L. Thompson and Sons, Ltd.,. for two 
further new steamers to replace tonnage sunk 
during the war. The new ships will be single- 
screw vessels of tie open shelter dek ind 
*tween-deck type, each with a length of 468ft., 
a beam of 65ft., and a draught of 28ft. The 
deadweight capacity will be about’ 10,700 tons, 
and, in addition to the cargo holds, there will 


be special tanks for the carriage of vegetable | appo 


for carrying twelve passengers in luxurious 
accommodation on the upper deck of a large 
bridge house. The ships will be propelled by 
Parsons double-reduction, 8000 S.H.P., geared 
turbines, taking steam from two Richardson- 
Westgarth-Foster-Wheeler oil-fired water-tube 
boilers, giving a service speed of about 16} knots. 
The electric auxiliary machinery will be supplied 
from a turbine-driven generator, with oil engine 
driven generator sets for port use. The fire- 
fighting equipment will include both steam and 
Lux-Rich CO, smothering equipment for dealing 
with fires in the holds and in the engine-room. 


Federation of British Industries 


On Wednesday, October 10th, the Grand 
Council of the Federation of British Industries 
accepted with great regret the resignation of 
Sir Guy Locock, the Director of the Federation, 
@ position he has held with great distinction for 
the past fourteen years. Sir Guy first joined 
the Federation as Assistant Director in 1918. 
The Grand Council placed on record its great 
appreciation of the wisdom, ability, and tact 
with which Sir Guy Locock had carried out his 
duties. At the special request of the Grand 
Council he has agreed to remain in office until 
his successor is installed, and thereafter to 
make his services available to the Federation 
in an advisory capacity. The Grand Council 
unanimously approved the appointment of 
Mr, N. V. Kipping, M-1.E.E., M.I.P.E., as 
Director-General of the Federation. The new 
appointment will take effect as early in the New 
Year as Mr. Kipping’s release from his present 
Government duties can be arranged. During 
the war Mr. Kipping was head of the regional 
organisation of the Ministry of Production. 
When the war ended and the Board of Trade 
assumed the continued functions of the Ministry 
of Production, Mr. Kipping was appointed an 
Under-Secretary of the Board of Trade, and 
became responsible for the regional boards as a 
whole and for the Board of Trade’s own regional 
organisation. Before he joined the Ministry of 
Production, Mr. Kipping was the works manager 
of Standard Telephones and Cables, Ltd., of 
New Southgate. He was educated at University 
College School and Birkbeck College, and was 
for two years in the engineering department of 
the General Post Office. He was responsible for 
the design, lay-out, and equipment of the New 
Southgate factory of the Standard Telephones 
and Cables, Ltd. 


Crucible and Tool Steel Association 


It was announced on Monday, October 15th, 
that a new organisation, entitled the Crucible 
and Tool Steel Association, has recently been 
formed for the purpose of fostering the com- 
mercial and technical interests of the crucible 
and tool steel trade. Hitherto, the only Asso- 
ciation in connection with this branch of the 
steel industry has been the Crucible Steel 
Makers’ Association, which was formed to deal 
only with labour questions, such as wages and 
working conditions. That Association will con- 
tinue its activities in accordance with its con- 
stitution, but all questions of a commercial or 
technical character will, in future, be considered 
by the new Crucible and Tool Steel Association. 
It is stated that the need for an organisation of 
this kind ‘has been apparent for some time to 
manufacturers of high-grade steels, and the 
newly constituted Association will help this 
section of the steel trade to take its rightful 
place in the reorganisation of the steel industry 
of this country as a whole, which is being carried 
out by the British Iron and Steel Federation. 
The first President of the Association is Mr. 
8S. H. LeTall, of Watson, Saville and Co., Ltd. 
Mr. L. Chapman, of William Jessop and Sons, 
Ltd., and Mr. W. Brazenall, of Walter Spencer 


and Co., Ltd., will represent the crucible and 
tool steel and high-speed steel industries on the 
Council of the newly constituted British Iron 
and Steel Federation. Mr. C. E. Bell has been 


inted secretary of the Association, with 








all persons employed in Great Britain under any 
contract of service or apprenticeship would. be 





oils and latex in bulk. Provision will be made 


offices at 59, Clarkehouse Road. Sheffield, 10. 
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The Boy and His Job: 


An Industrial Effort 


By FRANK HOLLIDAY, BSc., A.F.R.Ae.S.* 
No. I 


HE position of boys in engineering firms is 

often very unsatisfactory, in that in many 
cases they are placed in jobs more by luck 
than by judgment. Tom, who may be very 
dull, applies to the firm on Monday, when, by 
a stroke of luck, there bappens to be a 
vacancy in the tool-room, and he gets the 
job. On Tuesday, Jack, who happens to be 
a particularly bright boy, applies at the 
employment office of the same firm, and is 
started in the press shop, because on that day 
there happens to be a vacancy there. The 
position that arises later is, all too often, 
that there is little or no relation between, on 
the one hand, the ability of the boy, the effort 
he may have put into good time-keeping, his 
application to his job, his attendance and 
satisfactory progress at evening classes, &c., 
and, on the other hand, the job he is doing in 
the firm and the promotion—if any—which 
is likely to come his way. 

It is fairly obvious that this must have a 
bad effect on morale—if it does not have the 
effect of pushing the firm’s morale and good 
name down, it certainly does nothing to 
raise them. The effects of this sort of thing 
generally are very considerable, and have 
wide and lasting repercussions. The prob- 
lem of fitting people into suitable jobs from 
the beginning, and, in particular, of finding 
means of hastening the advancement of able 
men to suitable positions, was recently 
referred to by Sir Edward Mellanby, secretary 
of the Medical Research Council, as an aspect 
of work which is probably more important 
than any other in relation to industrial health. 

The argument is sometimes adduced that 
capable boys will be upgraded to better jobs, 
but all too often the position is that nobody 
knows who are the capable boys, and, in any 
case, any possible upgrading to departments 
in which really skilled work is carried out, 
such as the tool-room, depends on the boys’ 
present department. If, for example, a keen, 
capable boy commenced work in the fitters’ 
department, he would undoubtedly be put 
on to better work by his foreman as he pro- 
gressed, and possibly, later, he might con- 
trive to be transferred to the tool-room. If, 
however, the boy had commenced work in 
the press shop or in numerous other shops in 
which the work was unskilled or pretty well 
unskilled, nobody would have been able to 
see that the boy would make a good tool- 
maker, and therefore the boy’s chance of 
getting into such a department would be 
almost nil. Moreover, young boys react 
quickly to interest taken in them—and to 
lack of interest—and all too frequently have 
little reason to feel themselves a part of the 
firm. They do not “ know their way about,” 
very probably they do not even know the 
names of the’senior officials, neither do they 
know where, if anywhere, inside the firm they 
are able to obtain information relating to 
evening classes, their prospects, and the 
various facilities open to them. 

It was a background of ideas such as these 
that caused me to put up to my own manage- 
ment the scheme which is described below. 
This was approved and has been in successful 
operation for well over a year. 

A note was sent by the management to all 
foremen and heads of departments outlining 
the scheme, inviting their co-operation, and 





* Until recently apprentice supervisor and head of the 


technical school at 
Works, Surrey. 


ickers-Armstrongs, Ltd., Weybridge 





pointing out that all new starters would be 
regarded as being temporarily placed in their 
first jobs, and that responsibility for placing 
these boys and for making any transfers 
that were thought desirable would rest with 
my department—the training department— 
which would, of course, work closely with 
them and with the employment office. My 
department would line up supply and demand 
and function as a central control. The co- 
operation of the foremen, &c., was readily 
obtained and has been amicably sustained. 
Many of them expressed their gratification 
that a serious attempt was to be made to 
eliminate labour wastage among the boys and 
to harness their ability to the best advantage. 

When a boy applies to the company for a 
job, he usually goes to the employment office, 
and this department, before finally engaging 
the boy, sends him to my own department, 
where he is interviewed by myself or a 
member of my staff who deals primarily with 
this work. The interview lasts some time, 
and is carried out fairly thoroughly. The boy 
is not only asked for the usual sort of informa- 
tion (full name, address, date of birth, &c.) 
but is asked a number of “school” ques- 
tions. He is asked whether he has any ideas 
about the sort of job he wants to take up and 
to express any preferences. Some rough ideas 
are thus formed as to the level of the boy’s 
general intelligence and as to his ideas of the 
sort of work he wants to do. At the same 
time, particulars of the boy are entered on a 
specially prepared record form. He is given 
information about evening classes, and is told 
that he will be afforded every encouragement 
to attend them—that, for example, he can 
obtain an early “ pass-out”’ on request if 
he needs it in order to get home for his tea 
before going to evening classes. An all-round 
attempt is made to “ put over” to each boy 
that the company intends to take an interest 
in him. 

A general recommendation is made to the 
employment office as to the work on which 
the boy should be employed. When the boy 
actually commences work, a small chit is 
sent from the employment office to my 
department, stating the date on which the 
boy started work, his department, his clock 
number, and his date of birth. This informa- 
tion is readily transferred to the boy’s record 
form and a member of the staff of the training 
department makes it his business to follow 
up the boy in the works, and to ascertain his 
timekeeping, progress, and general content- 
ment. Written departmental reports are 
also obtained periodically on a specially pre- 
pared report form. 

A brochure, interestingly laid out and with 
an attractive cover and with photographs, 
has recently been ‘prepared, which it is 
intended shall be given to all new boys com- 
mencing in the company. The booklet tells 
them something of the high lights of the 
firm’s history and deals with the facilities 
of which they can take advantage and other 
items of general interest. It also mentions 
the firm’s apprentice training scheme. 

When about fifteen or so such records 
accrue, a note is sent to each of the boys 
concerned, asking him to report to the train- 
ing department on a certain date, for some 
tests. The date on which these are held may 
therefore be anything up to about five months 
after the boy has commenced work, but is 
usually not more than about three, and often 





less. The tests given comprise standard 
intelligence and mechanical aptitude tosts, 
and three specially devised tests—arithmetic, 
mathematics, and commercial arithmetic. 
The idea in the first place was that when more 
information had been obtained on the latter 
three tests, all but about the bottom third 
of the boys on the arithmetic test would take 
the mathematics test, and that boys con. 
sidered to be unsuitable for work of an engi. 
neering nature or boys who wished.to take up 
commercial work might be given the com. 
mercial arithmetic test. It is intended to 
supplement these as soon as possible by an 
elementary English test. 

The day of the tests is used as an oppor. 
tunity to give the boys, 99 per cent. of whom 
are ex-elementary school boys, a talk as 
group. They are told just what the company 
has in mind, that it is endeavouring to make 
them feel more a part of the organisation as 
a whole, and that it is trying to put into prac. 
tical operation the principle that effort and 
ability should have a just reward. A lantern 
lecture—nearly all lantern and little lecture— 
has been prepared on the history of the 
firm’s products. These happen, fortunately, 
to be aeroplanes. A member of the welfare 
department also gives a simple, illustrated 
talk on accident prevention. Periodic visits 
are arranged later to the erecting shops and 
to the aerodrome, usually on Saturday 
mornings. 

Test scores and marks on the other tests 
and the results of the previous interview are 
weighed up carefully, together with such 
information as the juvenile employment 
officer has been able to pass on, and a pro- 
visional assessment is made under one of four 
heads. These are as follows :— 


A: Substantially above 
potential apprentice. 

B: Average plus—would probably make 
a skilled artisan (some of the better B boys 
are potential apprentices). 

C: Below average—unlikely to become 
skilled. . 

D : Unsuited for work of an engineering 
nature, although intellectually and other- 
wise may be good, bad, or indifferent. 

A note is sent to the employment office of 
these gradings, which, I would emphasise, are 
entirely provisional, and the information is 
recorded there on each boy’s census card. 
The training department also enters test 
scores and the provisional grade on each 
boy’s record form. All gradings are reviewed 
periodically. 

Fitine SystEM 


Mention of the filing system maintained in 
connection with these boys may be useful. 
Six files are kept :— 

(1) New starters—names are transferred 
from this to the following files after new 
boys have been tested. 

(2) An alphabetical one—all informa- 
tion relating to each boy is fastened 
together (correspondence, record form, 
&c.), and the names filed alphabetically. 

(3) Recommended grades—a list of all 
boys under the appropriate one of the four 
grades, A, B, C, or D, is kept separately. 
This is useful as enabling a check to be kept 
on the distribution of the recommendations 
among the four grades and also as supply- 
ing the names of boys in any grade for con- 
sideration when jobs crop up. 

(4) Dates of birth—lists are kept under 
dates of birth so that it is easy to pick out 
all boys of 14 or 15 or 16 years of age, &c. 

(5) Departments—names are kept under 
departments, so that it is possible to see at 
a glance how many and what boys each 
department has, and of what grade. 


average —a 
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(6) Transfers and discharges—a note is 
kept of all these. (The term “ discharge ” 
covers the term“ release,” the firm coming 
under the Esssential Work Order.) 


Those to whom psychological tests are an 
anathema will no doubt at once (and particu- 
larly loudly if they know nothing about 
them !) raise objection to any such procedure 
outlined-above, on the grounds that boys 
who may be, and frequently are, as young as 
14 cannot be adequately sorted out. on com- 
mencing in an engineering firm or shortly 
after having commenced in it. The answer 
to this objection is that, as I indicated in the 
first paragraph of this article, some sorting 
out has to be made anyway. A systematic, 
skilled, and knowledgeable sifting is therefore 
much to be preferred to the sort of sifting 
that takes place in the ordinary employment 
office procedure, which consists only of an 
interview, often—though not always—incom- 
petent, but almost invariably sketchy. 

About 150 boys have been tested so far, 
and they are distributed as follows :—13 per 
cent. have been graded A, 37 per cent. have 
been graded B, 38 per cent. have been graded 
C, and 12 per cent. have been graded D. 

The transfers made numbered, in the first 
year of the scheme, about 20 per cent. per 
annum of the number of boys. This was a 
smaller number than was anticipated, and 
smaller than I think should be made, but 
transfers were hindered considerably by the 
scarcity of boys. The decreasing number of 
boys available to the firm is very significant. 
There has been a decrease in 4} years of 
67 per cent. of the number of boys in the 
works in the spring of 1940, although the 
firm has expanded considerably. During 
about the last twelve months there has been 
a further drop of 33 per cent. of the number 
of boys at the beginning of the year. 
Throughout this investigation, which was 
commenced systematically in January, 1944, 
there has been a serious dearth of boys coming 
to the firm, and this has militated against the 
greater success of the scheme, by, in effect, 
reducing the number of transfers it has been 

possible to make. The turnover of boys, 
worked out as the number of boys leaving 
divided by the average of the number of boys 
in the firm at the beginning and at the end 
of the year, was 63 per cent. per annum. It 
is intended to work out turnover figures 
covering all departments separately, and also 
to continue to analyse the reasons for which 
applications for release are submitted. 

It is intended also to continue to ascertain 
the percentage of boys in each of the A, B, 
C, and D grades who wish to leave the com- 


pany, the idea being two-fold. In the first | grouping the members of an industry. Each 
place, if the scheme is being successful and | organisation has a technical committee which 
boys are being made more interested in the| keeps in touch with the C.G.E.M. Its func- 
company and in their work and progress in it | tion is to keep a watch on technical develop- 
the percentage of boys applying for releases|ments in the industry and, above all, on 
should be smaller than was the case at the| economy in materials and power. 


time of the commencement of this work, and 


up jobs with boys, a list was made of all the 
jobs on which boys are employed in the firm, 
and these were classified under A, B, and C 
jobs, so as to correspond with the classifica- 
tion of the boys. It would, of course, be quite 
possible in a company whose conditions were 
fairly stable, to start with the job classifica. 
tion, and from an estimate of the numbers of 
boys employed on jobs within each grade in 
the job classification, to fix provisionally the 
percentages of boys who would be placed in 
the A, B, and C categories. 

Charts of scores on the intelligence test and 
on the battery of mechanical aptitude tests 


used are being kept, and, to begin with, 
rough percentiles} were worked out, A 
boy’s soore on each of the tests was then 
denoted by one of the five grades, excellent, 
good, average, fair, and poor—the “‘excellent’”’ 
and “ poor ”’ scores representing the top and 
bottom 10 per cent. respectively, and. the 
“ average ” scores the middle 40 per cent. 
By determining as above the percentage of 
boys in the A, B, and C categories, it is 
possible-to read off directly from a graph of 
percentiles against scores, score-ranges corre- 
sponding to A, B, and C boys, 
(To be continued) 











CONOMY in raw materials has become the 
corner-stone in French engineering prac- 
tice since the present shomagt Government 
policy is not glone dictated by the problems 
of the day, but also by a definite plan drawn 
up in 1942, in which it was foreseen that 
economy will help to reduce production costs 
and enable France to compete on world 
markets when the time comes. 
In 1942, under Vichy, a special organisa- 
tion was set up to tackle the problem. It 
was called the Commissariat General aux 
Economies de Matiéres (C.G.E.M.), and was 
put in the charge of Inspector-General 
Salmon, already known for his work on the 
Normalisation Commissariat. 

During the ocoupation the C.G.E.M. pla: 
@ very minor réle, for the simple reason that 
its activities were controlled by the Germans, 
and it was never given a chance, Finally, all 
its best engineers were deported to Germany, 
and, as an organisation, it was of little use. 
Meanwhile, it set to work on a plan for the 
future. This can be divided into four 
sections :—({1) The co-ordination of all results 
obtained in the economy of raw materials; 
(2) a study of testing laboratories and of sub- 
stitute materials ; (3) improved methods of 
combatting waste; (4) the replacement of 
rare materials by those in good supply. The 
plan is divided into two sections, one at 
service of industry and the other at the service 
of both public and private research labo- 
ratories. 

Contact between C.G.E.M. is maintained 
by a series of organisations, originally set up 
by Vichy, but which have since been modified. 
These organisations are, in effect, syndicates 


Since its beginnings, the C.G.E.M. has had 


this might be expected to apply particularly |one or two notable successes. It has, for 
to the better and more intelligent boys—the| instance, succeeded in improving chromium 
A boys. Secondly, if the grade D boys are|so that quality is now equal throughout 
really those who are unsuited for engineering |industry. It has also solved the problem of 
work, the percentage of D boys wishing to| wide variation in quality, many of which 
leave the company should be larger than the] could not be accounted for. Another success 
percentage of boys in any of the other three|has been the normalisation and improve- 


groups—A, B, or C. 


ment of zinc and copper alloys, and the dis- 


The standard set for the A, B, and C boys| covery of a new method for plating with rare 
was chosen arbitrarily, but on the basis of|and hard metals against corrosion. While 
a fair amount of teaching and other experi-|it is true that this technique was known 


ence, and the percentages given above repre- 


sent pretty. well what was anticipated and|depended on imports 


abroad, France had made little headway, and 


This problem was 


intended. There is a small percentage of|solved by C.G.E.M. Other successes include 
really first-rate boys, but beneath these a|/new methods in condenser design and the 
fairly large percentage—about 37 per cent.—| replacement of copper by lacquered steel. 


of boys who, or the majority of whom, would. 


Tt is also interesting to note that the find- 





probably make skilled men. In order to line| ings of the body are often given the force of 





The C.G.E.M. 


(From Our Paris Correspondent) 


law. For example, the law will now prohibit 
the use of certain materials for certain 
articles, because the C.G.E.M. has proved 
that they are unnecessary and even wasteful. 
A list has been drawn up in which materials 
are classified by letters. “A,” for example, 
means that metals or material so nomi 
may not be used; “‘ B.” that such materials 
may be used with a permit; &. It is 
admitted here that industry may find it 
difficult to toe the line, but it is also pointed 
out that unless it does so, France will have 
far greater difficulty in recovering than she 
will have if the rules are rigorously kept. 
The future programme is to be largely 
concerned with suggestions made by investi- 
gators of the C.G.E.M. as a result of their 
visits to workshops. These visits have been 
useful both for advising on French industry 
and also for establishing direct contacts with 
producers. By consolidation of technical 
progress it is hoped to make the most of 
diminished resources. In particular, two 
methods are to be used :—(1) To explore 
fully foreign achievements, and (2) to study 
home resources. In order to achieve the first 
objective, it is felt that a thorough study 
must be made of enemy achievements, since 
during the occupation no important study was 
ever divulged, and it is still too soon to have 


the | derived benefit from visiting German labora- 


tories and industries, private or controlled. 

It is particularly felt that France will gain 

most by associating the work of the labora- 
tories and that of technical experimental 
stations with the work done in workshops 
and factories. 
C.G.E.M. is in the habit of taking technical 
problems to the National Centre of Scientific 
Research, which is qualified to study and 
report on them. Important results which 
may be obtained are prepared for application 
to industries which would benefit. 

The future programme is expected to 
include large foreign purchases, which will 
enable French economy to move rapidly, 
while the discipline which will make the 
most of very little is to be encouraged. 

The organisation of the C.G.E.M. is roughly 
as follows :—In Paris the technical service is 
in constant touch with demands from the 
Ministry of Industrial Production, the Econo- 
mic Commissions created by each organisa- 
tion committee, and with all branches of 
research connected with economy in raw 
materials, This service is composed of many 
branches; whose work corresponds with 


so 





The term “‘ percentile” may be explained by an 
i cna A boy whose score in a test corresponds to the 
90th percentile has a score which is better than the scores 
obtained by approximately 90 per cent. of the group of 
which he is a member, ¢.g., of secondary school boys of 
sixteen years of age. 
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different branches of activity. In order to 
ensure the most complete liaison between the 
industry and the laboratories, the best- 
qualified specialists are employed, and 
demands of the greatest technical significance 
made of them. Records of all work com- 
pleted are carefully documented and pub- 
lished in technical reviews. 





In the provinces the réle of the C.G.E.M. 
consists principally in distributing and pub- 
licising methods proved to give the best 
results. 

Thanks to the C.G.E.M., it has been 
possible to overcome largely the difficulties 
of co-ordination in an industry which is so 
piecemeal. 








Maintenance of the Spillway Bucket 
of Grand Coulee Dam 


I. ‘es interesting caisson is now being made 
in America to facilitate maintenance of 
the spillway bucket of the Grand Coulee dam 
on the Columbia River. This dam, which 
was described in THE ENGINEER during 1938 
and 1941, has the crest of its spillway at 
El. 1260, and a lowest level for the over- 
flowing water at El. 869-88. The length of 
the spillway is 1650ft., and at highest flood 
stage the flow may reach 600 cusecs per linear 
foot. 

To destroy as much as possible of the 
energy of the falling water, the designing 








SPILLWAY BUCKET 


experts of the Bureau of Reclamation 
~ decided to provide at the bottom of the 
spillway a capacious bucket. That bucket, as 
built, has a maximum width of 105ft. and 
a depth below that line of substantially 30ft. 
The accompanying cross section provides 
further details. The bucket exerts upon the 
falling water a cushioning effect while revers- 
ing the direction of flow of much of the 
impacting water, so as to throw it upward 
and backward on itself. At the same time 
a considerable volume, in the form of an 
undercurrent, sweeps over the lip of the 
bucket and swirls downward and backward 
against the water moving onward down- 
stream, but with a considerably reduced 
velocity, thanks to the general effect of the 
bucket’s action. It was recognised from the 
start that the enormous volumes of rapidly 
flowing and eddying water would probably 
cause a measure of erosion within the bucket, 
but the full extent of these effects could not 
be predetermined, and only time could pro- 
vide the answer. 








The dam was built in two stages. Concrete 
for the “low dam,” 177ft. high, was first 
placed in December, 1933, and the “ high 
dam,” 557ft. high, was not completed until 
June, 1942. There came a time during the 
construction of the low dam when conditions 
entailed the flooding and the immersion of 
the spillway bucket, and building operations 
proceeded for several years thereafter, with 
the bucket hidden from observation. Every 
care was taken to minimise as far as prac- 
ticable the falling of steel members and other 
heavy weights into the bucket. Even so, 





inspection was made by divers, when con- 
ditions were more favourable for their work. 
At that time the water was much warmer— 
the thermometer registering 59 deg. Fah.— 
than it had been in March. The examina- 
tion was gratifying to the engineers, because 
it indicated that the rate of erosion had 
manifestly decreased, although the extent 
of.the damaged areas had increased. How. 
ever, no indications were found that the dam 
itself had suffered. The damage done to the 
bucket consisted of erosion that ranged in 
depth and varied in extent, as indicated by 
accompanying drawings covering the two 
inspections during 1943. The immediate 
cause of some of the erosive action was found 
to be heavy pieces of structural steel that 
had dropped into the bucket during the 
construction of the dam, and also boulders 
that may have been swept upstream from 
the bed of the river by the backward eddying 
water sweeping over the lip of the bucket. 
Manifestly, provision had to be made to 
check further damage to the bucket under 
normal wear and tear, and to have at hand 
not only facilities for periodical inspection, 
but such as would enable a supervisory force 
at the dam to repair the eroded areas at 
regular intervals. For this service the 
Bureau of Reclamation has under construc- 
tion the unusual caisson mentioned above, 





DRYDOCK FOR CAISSON UNDER CONSTRUCTION 


these very things did happen, and at flood 
periods débris of one sort or another was 
swept down the spillway and landed in the 
bucket. Any sizable bodies held in the 
bucket were likely to do variable degrees of 
damage to the concrete when set in motion by 
the eddying waters. All told, a period of 
seven years passed before the Bureau of 
Reclamation could have a subaqueous exami- 
nation made of the bucket, and the first of 
these inspections was carried out in March 
of 1943, during the low-water stage of the 
reservoir, which, occurs between November 
and March of succeeding years. That initial 
inspection was made by experienced divers 
in the face of considerable difficulty and a 
large measure of risk. The underwater 
workers had to contend with swift currents 
and much turbulence within the bucket, and 
the low point of that structure lay at a depth 
of 68ft. below the minimum surface of the 
tailwater, which at the time had a tempera- 
ture of 37 deg. Fah. During November and 
December of 1943, a second underwater 





and at a point near the dam and on the right 
shore of the river, a few hundred feet down- 
stream from the east power house, there has 
been built a dry dock to accommodate the 
caisson when not employed in inspection or 
repair work. The caisson is the outcome of 
experiments made with a model built on a 
1 : 60 ratio, those experiments being carried 
out at a plant located for the purpose 
adjacent to the site chosen for the dry dock. 
The tests were extensive and applied both 
to the hydraulic conditions at the dam and 
in the bucket, and their probable effects 
upon, the projected caisson. From the tests 
it was possible to compute what took place 
at the dam when the spillway discharged at 
the rate of 500,000 cubic feet a second and 
the descending water attained a maximum 
velocity of 133ft. per second at the instant 
it reached the tailwater, and, incidentally, 
it was determined that the same water 
when, passing out of the stilling basin had a 
velocity not exceeding 50ft. a second, repre- 
senting fully a 62-41 per cent. drop in 
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specd. The model of the spillway and the 
pucket also served ta try out the model of 
the floating caisson, constructed on the same 
scalo, and to discover where changes were 
desirable before drawing up the specifica- 
tions for the caisson now building in the 
dry dock. 

The dry dock is a reinforced concrete 
structure, circular in form, with an exterior 
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proper there is a well that has a depth of 
12ft. 6-75in., a length of 73ft. 6in., and a 
width of 49ft. 6in. In this well will be carried 
a steel barge, also rectangular in plan, that 
can float free of the caisson as the caisson 
sinks, but will be controlled laterally and 
longitudinally in its movements by four 
cylindrical shafts that are integral parts of 
the caisson and which will serve as means of 
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A system of “ puller lines ’’ operated by 
power winches and running over strategically 
placed sheaves will draw the caisson out of dry 
dock and thence to a position over the spillway 
bucket, and from that point to any other 
point throughout the length of the bucket, _ 
as required. The under body of the caisson 
is so shaped longitudinally that it subscribes 
exactly to the contour of the bucket into 





900 
890 
880 


Eroded Area Eroded Area /~ 


870 
900 SECTION - 8TN. 17+ 60 


Eroded Area 








890 

880 880 

870 870 

pm Aa SECTION - STN. 24 +948 SECTION-8TN. 267485 SECTION - STN. 26 +785 

900 t * ie 900 

r ) I \ Eroded Area q 
LONGITUDINAL PROFILE 427-6’TO AXIS OF DAM. é 
@ “THE ENGINEER” 


EROSION OF SPILLWAY BUCKET AS MEASURED IN MARCH AND 


diameter of 163ft. It has a single large portal 
that is equipped with a mitre gate, the two 
leaves of which are opened and closed by two 
oil-driven hydraulic pistons that operate 
under a working pressure of about 400 lb. 
per square inch. The dry dock was sunk as 
an open caisson through gravel and sand to 
the required depth to seal it to bedrock, and 
the caisson to be housed there or repaired 
there will rest on keel blocks, four in number, 





access between the working chamber of the 
caisson when the latter has been sunk to a 
position in the bucket of the dam spillway. 
Each of these four cylinders has an internal 
diameter of 7ft. 6-5in. and a height slightly 
greater than 60ft. 7in. above the deck of the 
caisson. The cylinders continue down to the 
bottom of the caisson, 12ft. 6-5in. below, 





with openings into the working chamber. 


NOVEMBER, 1943 


which it is designed to settle. At the forward 
end of the caisson there is a hinged A frame, 
about 60ft. long, that can be raised or lowered 
by a wire rope line that leads down to a hoist 
driven by a 10 H.P. motor, housed below 
deck in the barge. The outer end of that 
A frame connects with heavy castings 
anchored in the face of the spillway above 
the bucket, and is free to ride there on or 





One shaft contains an elevator as well as an 












































under the tailwater, the tugging stresses 
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that are reinforced concrete columns that also 
rise from bedrock. The estimated weight 
of the submergible, floating steel caisson that 
will rest on the columns is about 1600 tons. 
On the gravel bed within the dry dock there 
has been placed a heavy concrete floor slab. 
The dry dock connects with the river by an 
approach channel that was excavated by 
drag line and power shovel. 

The mobile caisson assembly is a steel 
structure, rectangular in plan, that has a 








length of nearly 121ft. and an overall width 
of about 57ft. In it and on top of the caisson 


















































ARRANGEMENT OF CAISSON 


emergency ladder, another shaft is for the 
handling of materials, and the two remaining 
access shafts, each with an emergency ladder, 
are for handling concrete and also carry 14in. 
pipe lines leading to the deep well from which 
turbine pumps control the water in draining 
the working chamber. Pump connections 
are similarly provided for flooding and drain- 
ing the barge well and for carrying off water 
that enters the sump beneath the barge well. 
The pumps likewise empty and fill trimming 
tanks that lie below the barge well and within 









the hull of the caisson. 








Trim Tanks 
Pipe to 
Turbine Pump 


@ 


being taken up by two 2tin. bolts pulling 
against two heavy springs, each of which 
has a working load capacity of 25,000 Ib. 
The caisson will be successively moored to 
stations along the face of the spillway as it 
is shifted to any desired position. In the 
same ’tween-deck compartment where the 
A frame hoist is housed, there is another 
hoist, driven by a 30 H.P. motor, that will 
handle a manceuvring line that leads over 
the bow either for pulling the caisson or for 
securing to a spillway casting immediately 
below the A frame mooring casting. 
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The operation of lowering the caisson can 
he followed from an accompanying drawing. 
The barge carries four motor-driven hoists 
on its deck. Two of these hoists, each driven 
by a 25 H.P. motor, are linked to the tops 
of the vertical shafts and are therefore 
capable of hoisting the barge relatively to 
those shafts, The other two hoists, driven 
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SECTION OF SPILLWAY BUCKET 


by 50 H.P. motors, are each linked directly 
to the caisson proper below the barge. Thus 
the caisson can be raised or lowered relatively 
to the barge. The caisson assembly having 
been floated over the bucket of the dam into 
its desired position and the A frame being 
linked up to the dam, the pumps are brought 
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into operation to pump water into the barge 
well.. This action, by giving buoyancy to the 
barge and reducing the buoyancy of the 
caisson proper, gives the latter a tendency 
to sink, which is resisted by the caisson hoist 
ropes on the barge. When by this admission 
of water the head of water under the barge 


operated to lower the caisson, whilst at the 
same time to steady the movement the barge 
hoists are so operated as to keep their cables 
taut. As the caisson sinks relatively to the 
barge the head of water under the latter falls 
and the lowering motion is discontinued 
when the head under the barge is reduced 
to 3ft. The operations of admitting water to 
the barge well and lowering the caisson are 
alternately repeated until the caisson proper 
is wholly immersed when it can be lowered, 
continuously until in position in the bucket 
of the dam. Once it is seated, the barge 
hoists are operated to raise the barge to its 
topmost position on the vertical shafts. Here 
its weight contributes to the stability of the 
whole, and it is clear of any water coming 
over the spillway. To raise the caisson, 
operations are reversed until all water has 
been pumped out of the barge well. 

There is a rubber seal which surrounds the 
bottom of the caisson, and that seal is 
intended to make an effective closure against 
the entrance of water into the working 
chamber following contact of the bottom of 
the caisson with the surface concrete of the 
bucket. Should any cavities exist under the 
bottom edges of the caisson which the rubber 
seal cannot close, then divers will have to go 
down to make temporary repairs before the 
working chamber of the caisson can be 
pumped out, 

The approximate weight of the caisson, 
when submerged and with the forward 
ballast and trimming tanks partly filled for 
sinking, is 640,000lb. The approximate 
weight of the barge, with the hoist machinery, 
sheaves, ropes, and electrical equipment, is 
520,000 lb., a difference of 120,000lb. A 
submergence of about 8ft. of the barge will 
induce a total pull of about 1,040,000 lb., 
which is the design capacity of the caisson 
hoist plant. It is for this reason that when 
admitting water to the barge well of the 
caisson, the maximum head of water tending 
to lift the barge is limited to approximately 
7ft. 6in. Because of the turbulence of the 
water at the bucket of the spillway, it is 
deemed necessary to have both sets of hoist 
ropes—barge hoist and caisson hoist—taut 
at all times. When lowering—that is, sink- 
ing—the caisson, the barge hoist must wind 
the ropes under a light pull, and when hoist- 
ing the caisson to the surface of the water, 
the barge hoist must pay out the ropes and 
exert a light pull. These reciprocal actions 
will tend to steady the interrelated motions 
of the caisson and the barge, notwithstanding 
the disturbed condition of the tailrace. The 
hoisting and lowering operations will be under 





After the caisson has been seated in the 
spillway bucket and the barge hoisted above 
the water, the load of the latter on the hoist 
will be removed by suspending it with links 
from the girders that connect all four caisson 
shafts at their tops. When lowering the 
barge, after detaching the links from the 
girders, the caisson hoist will wind in the 
wire ropes under a light pull. The braking 
of the overhauling loads when lowering will 
be effected by regenerative and counter. 
torque braking. Float-operated limit switches 
are being installed to prevent dropping an 
overhauling load, should the master or 
selector switches be accidentally moved so 
as to set up the circuits for lowering or wind- 
ing the overhauling load under a light motor 
torque. The float-operated limit switches 
are arranged to operate in graduated stages 
with intervening steps of from 6in. to a 
maximum of 18in. 

During the high water season the caisson 
will be in dry dock, where the operating 
cables can be removed from the drums of the 
caisson and barge hoists and overhauled 
prior to placing in storage. The hoists and 
the electrical equipment will remain aboard, 
and in place, where they can be examined and 
repaired, if necessary. The hoist control 
panels are installed below the open deck of 
the barge in a space that is © accessible 
through a hatchway, 3ft. by 7ft. Tin. in 
dimensions, that is provided to facilitate the 
installing of equipment. 

The U.S. Bureau of Reclamation had 
expected to make a third general inspection 
of the submerged bucket early this year, but 
circumstances due to other urgent work made 
this impossible. Nevertheless, a very limited 
reinspection of a few parts of the bucket that 
are known to have been most affected by 
erosion was made early in March, which in- 
dicated further moderate scour, as was 
expected. The caisson will, no doubt, be 
ready for service when the next low-water 
stage of the river arrives. Before then, there 
is no intention on the part of the Bureau to 
make a general reinspection again by diving 
methods. The two inspections that have 
been made fully answered their purposes and 
disclosed what must be done in the future to 
maintain the bucket in a proper condition, 
and the subsequent model experiments have 
revealed that the floating repair plant 
designed by the Bureau is the type of equip- 
ment that. will make it possible to keep 
erosion in the years to come under control. 
This work has been done under the direc- 
tion of Commissioner H. W. Bashore, by the 
designing and engineering department of the 





nicely regulated electric control. 


U.S. Bureau of Reclamation. 








British Electrical Engineers and the 
Second World War" 


By P. DUNSHEATH, M. Inst.C.E., F. Inst. P.t 


RADAR 


The Wavelength Battle.—One of the prin- 
cipal features of Radar development during 
the war has been the advance to shorter and 
shorter wavelengths, and in this connection 
it is interesting to note that, although Hertz 
in his early spark experiments in the 1880s 





* Institution of Electrical Engineers, October 4th. 
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reaches 7ft. Gin., the caisson hoists are 
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No. Il—(Continued from page 281, October 12th) 


used waves 15 cm. to 20 om. long, subsequent 
radio development for half a century em- 
ployed waves usually longer than 20 m. and 
rarely shorter than 5 m, 

In the early days of radio-location, it was 
appreciated that if sufficient power could be 
generated in pulses of a millionth of a second 
duration, such short waves would have vast 
possibilities, and in the autumn of 1939 it 
became clear that the 14 m. aircraft-intercep- 
tion project then being worked on could only 
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be regarded as an interim measure. Safety 
from jamming, directiveness, and compact- 
ness of aerials all pointed to the need for a 
much shorter wavelength. Fortunately, the 
essentials of centimetric-wave Radar trans- 
mission and reception had already been 
evolved by one of the scientific groups within 
industry, so that, when demands were made 
for a Radar system to work on 25 cm. or less, 
the required intellectual background was 
already established, and triodes were quickly 
developed for operation at this wavelength. 
A set was on trial by March, 1940, and a pair 
operated in a pressurised box externally 
cooled gave 2~3 kW in the pulse of 26 om. 
But the transmitter is not the whole problem. 
The receiver in this case was a wide band 
superheterodyne type using initially a diode 
mixer developed for the purpose, but by this 
time the orystal mixer was showing advan- 
tages over other detecting arrangements. As 
the radiation aerials required for 25 om. would 
be too large for accommodation in a fighter 
aircraft, it became necessary almost at once 
to consider an even shorter wavelength, and 
at this stage the magnetron enabled the wave- 
length battle to be carried on down to 10 om. 
and less. 

Electronic Valves.—The war has witnessed 
a phenomenal growth in the technique and 
output of the electronio valve, which has been 
the kernel of Radar development throughout. 
As an indication of the magnitude of this 
growth during the last year of the European 
War, D-Day year, 38 million thermionic 
valves were produced for the three Services 
as compared with a peacetime demand of a 
quarter of a million. A battleship carries 
about fifty transmitting sete of various kinds 
alone and many more receiving sets, while a 
“Lancaster”? bomber fully equipped may 
account for over 400 valves. Improvement in 
design has, moreover, been a continuous 
process. At every turn the demand has 
been for larger pulse powers and shorter wave- 
lengths, and, whereas just prior to the out- 
break of war the pulse output of the conven- 
tional short-wave valve was measured in 
hundreds of watts, the modern type now 
generates hundreds of kilowatts. Such 
things as magnetrons and velocity-modula- 
tion valves have become familiar, and receiver 
sensitivity has been increased tenfold by the 
reduction of spontaneous valve noise. We 
have witnessed a striking development from 
the pre-war days when the 44-m. Belfast link 
and the 7-m. broadcast service constituted 
limits of short waves in operation. 

In establishing the chain stations in 1939, 
the required increase in power was obtained 
by using the continuously evacuated de- 
mountable valves already developed for radio 
transmission, but the metal-glass valves, 
including the “ micropup,” using @ copper 
anode which was part of the envelope, and 
copper-glass seals, were the first valves 
designed specifically for use on a large scale 
as pulse transmitters. The micropup type 
was improved and manufactured in large 
quantities for decimetric work—the shortest 
wavelength for which it was suitable. The 
Service requirements, however, demanded 
shorter wavelengths still, in order to improve 
the detection of small ships, increase the 
range of aircraft interception, and raise the 
accuracy of gunnery control, so that revolu- 
tionary progress was made in a very short 
time. 

In the first place, for wavelengths of 6 to 
1-5 m. the valve ceased to be a mere attach- 
ment to the circuit, but became an important 
part of it, which involved shortening and 
simplifying the connections to the electrodes. 
Transmitting valves were no longer plugged 
into sockets, but were built into their circuits ; 
receiving valves began to employ glass bases. 





At wavelengths of 1+5 m. to 25 om. the con- 


struction of the valve electrodes and their 
supports began to approximate to a geo- 
metrical continuation of the elements of the 
external cirouit, and this brought in stout 
tungsten grid seals and hard glass envelopes. 
As the wavelength was reduced, the dimen- 
sions of the operating electrodes and the 
élearance between them had to be reduced, 
which meant the concentration of power into 
smaller and smaller volume, so that, until 
thoriated cathodes were replaced by oxide 
cathodes, hard glass became all the more 
necessary. Forced air cooling became per- 
manently established, and receiving valves 
began to dispense with mica locators for their 
electrodes. 

At still shorter wavelengths, from 1m. to 
less than 10 om. for triodes and 10 om. and 
less for velocity-modulation valves, the radio- 
frequency circuit elements became cavities, 
concentric cylinders, or rhumbatrons. These 
had conducting envelopes of which the valve 
electrode had to form a part, and the operat- 
ing part of an electrode now became @ small 
patch on the surface of a stout disc or 
eylinder, in order to achieve stable location, 
small clearances, and efficient cooling to pre- 
vent distortion through thermal expansion. 

At the shortest wavelengths of all, 10 om. 
and below, the radio-frequency circuit ole- 
ments became so small that they had to be 
placed entirely or almost entirely inside the 
valve envelope, as in the magnetron or some 
velocity-modulation oscillators. This meant 
improving the precision of electrode construc- 
tion to the point where it was sufficient to 
determine the operating frequency. Further, 
at this stage the electrons themselves become 
circuit elements, in that their motions have a 
marked influence on the operating frequency. 
To provide for this feature and for tuning, 
requiring a flexible part of the envelope 
through which the mechanism can work, 
certain structural modifications are called 
for. Finally, with the progress of increase of 
power and shortening of wavelength, con- 
ductors carrying radio-frequency currents 
through the envelopes have to be eliminated, 
the power emerging as electro-magnetic radia- 
tion, either freely or directed through a wave- 
guide output element. Circuit transmission 
problems became all-important within the 
small compass of the valve itself. 

The high-power pulse magnetron consists 
of a cylindrical electron-emitting cathode 
surrounded by an anode surface broken by a 
number of identical recesses or resonators. 
Owing to the remarkable way in which the 
electron behaves in this device, high conver- 
sion efficiencies, greater than 50 per cent. in 
many cases, are obtained, and oscillations of 
centimetric wavelength with powers of 
hundreds of kilowatts are generated. No 
detailed discussion of the magnetron can be 
attempted here, but it may be stated that its 
contribution to the pr of Radar is 
fundamental. Many other valves have been 
developed for various purposes, such as those 
of the thyratron type, or triggered spark gaps, 
to provide the high power pulses necessary 
to drive the transmitter valves, and also 
diodes, spark gaps, and glow discharge 
devices for switching the radio frequency 
power itself. A noteworthy point is the 
revival in modern engineering guise of the 
crystal detector, which gave robust and 
reliable service. 

Cathode Ray Tubes.—The usual method of 
displaying to the operator the data received 
in Radar is by the use of the cathode ray 
tube. In addition to furnishing quantitative 
data, such as echo times, by deflection on the 
time base, in many applications unseen 
objects are indicated in relative position, and 
in certain air-borne applications in shape and 
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size, on what is known as the P.P.I. (plan 
position indicator), a revolutionary use of a 
rotating radial time base on the screen of the 
cathode ray tube. The Radar apparatus on 
a ship sailing in convoy, for instance, displays 
a plan of the sea with the surrounding ships 
in position. In ground-controlled intercep- 
tion, all aircraft flying within range are 
“geen” on the screen in their positions 
relative to one another and to a ground plan. 

About May, 1940, a great advance was 
made in the establishment of the P.P.I. dis- 
playing system, in which the distance scale 
on the cathode ray tube started with its 
zero at the centre of the tube and measured 
radially outwards. The distance scale was 
rotated about the centre of the tube, so that 
originally, in ground stations, the angle at 
which it lay from the north point of the tube 
was the angle at which the narrow rotating 
beam from the rotating aerial lay relative 
to the true north at that instant. Instead of 
the older device by which the radio echo made 
a notch on the distance scale, the echo now 
produced a bright spot on a dark ground. 
Thus each target was represented on the 
P.P.I. by a bright spot in the correct map 
position. 

From this first application in ground 
stations for fighter direction the P.P.I. passed 
into every significant development of radio- 
location. 

There were many specialised problems in 
the application of the cathode ray tube to 
Radar. To name a few by way of illustra- 
tion, the provision of a suitable “ men 43 
or afterglow on the fluorescent screen of the 
P.P.I. display ; the high accuracy of record- 
ing required for gun laying; the many 
purposes which one tube has to serve in an 
aircraft, where space is at a premium, coupled 
with the requirement of withstanding landing 
shocks without loss of performance. In many 
cases these new problems produced an imme- 
diate outlet for the more fundamental 
research work which had been proceeding on 
television tubes. The immediate problem 
then became one of production. An example 
of this was the early chain stations, where a 
considerable improvement in performance 
was realised well in time for the Battle of 
Britain, by using at first what were virtually 
hand-made cathode ray tubes. Amongst 
other things, the electron lenses in these 
tubes were “ figured ”’ in a demountable tube 
before final assembly, and one of the most 
serious problems of the industry has been in 
converting the complex tube requirements 
into a form suitable for quantity production. 
I believe that in some cases the solution has 
still to be found, but, nevertheless, the tubes 
have been supplied. 

Clearly, cathode ray tubes are vital for 
Radar work, a view which is supported by 
the fact that during the war their production 
for Radar alone increased to 360,000 per 
annum. 

Another display device now used exten- 
sively by different Services is the Skiatron, 
in which a large-plan picture is viewed in 
ordinary light. Details of this development 
will be awaited with interest. . 

The ingenuity with which the radio branch 
of electrical engineering has had -valves and 
cathode ray tubes pressed into unaccustomed 
services passes all description. Valves of all 
types, old and new, have been made to per- 
form automatically operations of marvellous 
complexity and precision, while the improve- 
ments in cathode ray tubes augur well for the 
future of television. 

Navigation.—Perhaps the next important 
development which should be mentioned is 
the use of Radar for navigation. Former 
astronomical methods enabled the position 





of a ship to be determined within a mile or 
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so, and an aeroplane to within perhaps 8 miles. 
Through Radar we now have a means of 
determining a position to within a few tens 
of yards, while by one method over a 
restricted area of a few hundred square miles 
the position can be shown directly on an 
indicator to within a few yards, a fantastic 
order of accuracy previously unheard of. 

In what is known as the Gee system the 
. navigator in an aeroplane locates his position 
by observing pulse signals from three ground 
stations, thus maintaining a wireless “‘silence”’ 
on the aeroplane. In course of time the Gee 
system was found to be insufliciently accurate 
for blind bombing by a considerable number 
of aircraft, and what is known as the H-prin- 
ciple was added. This consists basically in 
measuring in the aircraft, with great pre- 
cision, the range from two fixed ground 
beacons. The transmitter in the aircraft 
sends out a pulse, which is returned from the 
beacon on a different frequency, giving the 
range and therefore the position. The use 
of Radar beacons, both fixed and mobile, has 
become general for navigation purposes. 
Arising out of the principles used in the 
method of identifying friend and foe, the 
automatic triggering of a pulse transmitter 
was applied to beacons which could be set 
up in convenient places. The beacon would 
normally keep silence, only speaking when 
spoken to, and give accurate information of 
the distance between the interrogating aer- 
plane and the beacon. Fixed beacons were 
used for guiding aircraft, while others, 
dropped by parachute, were frequently 
employed for guiding airborne troops, mark- 
ing enemy submarine positions, and indicat- 
ing the positions of shot-down air crews in 
their rubber dinghies. 

Control of a bombing operation from the 
ground with the simplest automatic equip- 
ment in the aircraft was developed in 1941-42 
under the code name “Oboe.” In this 
system two ground stations receive respond- 
ing pulses from the Oboe-controlled aircraft. 
Station A, known as the cat or tracking 
station, defines a narrow track at constant 
range by sending dots and dashes to guide the 
pilot to the target, while station B, the releas- 
ing or mouse station, measures the ground 
speed of the aircraft and signals the bomb 
aimer when to release. 

The advances in shorter waves opened up 
new possibilities in various directions, but 
one outstanding development made possible 
solely by centimetric technique was the pro- 
duction in an aircraft of a Radar map of the 
terrain below. Buildings show up as high- 
lights, due to the more direct Radar echoes 
from angular surfaces, water as a black 
ground. A scanner projects a fine beam of 
radiation ahead, scans the landscape by 
illuminating every direction in turn, and 
continually paints a map on the matched 
P.P.I. tube. Thus the pilot sees a continuous 
picture of the ground below, on which rivers, 
buildings, coast lines, &c., are clearly indi- 
cated, no matter how hidden visually by 
cloud, darkness, or camouflage. 


TECHNICAL CO-OPERATION 


No review of the contributions made by the 
electrical engineer to the successful prosecu- 
tion of the war would be complete without a 
reference to the extensive co-operation which 
was built up between the Services and the 
electrical industry for the purpose of solving 
the many problems of design and production 
which continually arose. It is only possible 
to deal with the work of the various com- 
mittees concerned in broad outline, and to 
mention a few. 

This liaison work was naturally focused on 
specific activities, and as examples those 


covering cables, electric lighting, valves, and 
cathode ray tubes may be reterred to. In 
March, 1942, at the instigation of the Cable 
Planning Officer of the Ministry of Supply, 
the Cablemakers’ War Emergency Technical 
Committee was set up for the purpose of 
standardising cables of all types for the 
Fighting Services, and to co-ordinate the 
allocation of raw materials in short supply in 
conjunction with the Government Depart- 
ments’ requirements of cable performance. 
Through collaboration with the various Ser- 
vices, this Committee had a strong influence 
on all Government Department specifications, 
and, through representatives who visited the 
United States and Canada during the war, 
maintained close contact with similar bodies 
in those countries. Owing to the loss of 
Malaya, British cable makers found it 
necessary to operate on only 15 per cent. of 
their pre-war consumption of rubber, and 
to substitute non-rubber cable, reclaimed 
rubber, rubber substitute, synthetic rubbers, 
and plastics. The way in which the whole of 
the cable industry submitted to control by 
the Cable Planning Organisation through this 
Committee, on proportions of essential 
ingredients in compounds applied to cables, is 
@ tribute to the willingness of an industry to 
place the common interest before those of its 
individual members. 

In great measure the whole war effort on 
Radar owed its outstanding success to the 
intimate co-operation and confidence which 
was established between the professional, 
scientific, and engineering groups in industry 
and in Government establishments, and 
between the latter and those responsible for 
the fighting operations. It was most im- 
portant that the scientific and engineering 
resources of*the valve industry should be 
placed unreservedly at the disposal of the 
country, particularly since the Services had 
no valve development resources of their own, 
with the exception of one establishment 
which designed and made the silica valves so 
vital in the earliest Radar. This was achieved 
by the establishment of the C.V.D. (Confer- 
ence for Valve Development), which began 
in a small way in 1938, but by 1941 had grown 
into a major organisation with C.C.R.T.D. 
(Conference for Cathode-Ray Tube Develop- 
ment) as a separate branch. Proposals for 
new valves arose from both the industrial and 
the Service sides—and there was seldom any- 
thing but encouragement from all concerned 
for new valve projects, whether for research 
or for development. 

It is not inappropriate at this point to refer 
to the valuable wartime function fulfilled 
by the well-established research organisations 
of the large electrical manufacturers in this 
country. Through its day-to-day peacetime 
activities under competitive conditions, in- 
dustry has built up these strong technical 
organisations ; on countless occasions during 
the war the knowledge and technique 
assembled in these industrial laboratories 
enabled proposals initiated by the Services to 
be given a flying start, and in many cases 
years of delay to be avoided by the adapta- 
tion of procedure, staff, or equipment to an 
entirely new development. In the great 
“ hot-house ” development of Radar this 
has been a most striking feature, as has been 
the willingness of these organisations to pool 
their resources. The closest collaboration 
has taken place, not only between one indus- 
trial laboratory and another, but also between 
them and the Service Departments and uni- 
versity research teams. Since 1940 the same 
close technical collaboration has obtained 
between this country and the United States. 
From the inception of the scientific idea, the 
interchange of information between the 





United States and the British Commonwealth 





has been completely cordial, and the results 
of our combined resources have been well 
described as the heart of our war effort. Thiy 
co-operation is unparalleled in the history of 
science in warfare. 


ATomic ENERGY 


The recent dramatic revelation of the 
progress made secretly during the war years 
in the release of atomic energy must make a 
strong appeal to the imagination of all elec. 
trical engineers. In the first place, without 
detracting in any way from the wonderful 
achievements of the physicists in this epoch. 
making development, it may be stated that 
the contribution of the electrical engineer has 
been of great consequence. This is perhaps 
best stated in Rutherford’s own words, 
treasured amongst the Institution’s archives, 
The famous Cavendish Laboratory experi- 
ment of 1919 in which disintegration of 
atomic nuclei was first accomplished arti- 
ficially by the application of electrical 
voltage, was dependent on the development of 
high-vacuum engineering, which had pro- 
ceeded during the previous seven years in an 
industrial electrical research laboratory. Since 
that time the basic principles of vacuum engi- 
neering developed by this concern have con- 
stituted a fundamental British contribution 
to atomic research the world over, without 
which the work would not have proceeded at 
the speed which has been possible, if at all. 

One of the processes for separating the 
uranium isotopes was that in which a mag- 
netic field caused charged atoms to travel in 
semi-circles of radius depending on their mass, 
so that suitable receivers collected the isotope 
required. This apparatus, the cyclotron, is a 
remarkable development of the mass spectro- 
graph of J. J. Thomson and Aston, invented 
at Cambridge thirty years ago. In the years 
1940-41 pioneer work on the subject of 
nuclear energy was being done in this 
country, but later it was arranged by Mr. 
Churchill and President Roosevelt that the 
large research establishments and factories 
required to complete the project should be 
erected in America. Research continued in 
Britain, Canada, and the United States, and 
in the latter country the large factories were 
built. Britain contributed unreservedly to 
this development, lending many of her 
experts. It is gratifying to know that during 
the last few months the research programme 
has been extended in three of the large elec- 
trical engineering laboratories in this country 
where problems are now being solved for the 
Government. 

Forty years ago Einstein stated that there 
was no essential difference between mass and 
energy, and the conclusive evidence of this 
remarkable prediction produced during the 
past five years is of great interest to elec- 
trical engineers. 

On a theoretical computation, 1 oz. of 
matter transformed entirely into heat energy 
would convert 1,000,000 tons of water into 
steam. If the whole of the matter were 
converted, it would only require a mass of 
1 Ib. to generate over 10,000 million kilowatt- 
hours at 100 per cent. efficiency, so that the 
whole of the Central Electricity Board’s 
system could be supplied for a year by con- 
verting into electrical energy the mass of 
powder shown on the table (4lb.). It is 
interesting to compare this with the moun- 
tain of coal consumed in one month by only 
one of the many power stations supplying 
the grid. 

It is not to be lightly anticipated that the 
great success achieved so rapidly in releasing 
atomic energy will open up at once a new 
practical source of power, as there are many 
difficulties still to be overcome. Recently, 
however, it has been found possible to contro! 














y of 


the 
pars 
ce a 
lec. 
out 
rful 


Ts 


es 








Oct. 19, 1945 





THE ENGINEER 





305 











a chain reaction generating heat continu- 
ously from nuclear energy, and it is prac- 
tically certain that this work will quickly 
advance to the stage of providing energy for 
the electrical industry. Let us hope that this 








offspring of war may thus be tamed. to peace- 
ful uses and that the electrical engineer will 
be able to contribute still further by making 
atomic energy available as a boon to man- 
kind. 








Some Technical Aspects of Radar’ 


————_—__——_ 


RACTICALLY every Radar set is made up of 

the following major parts or components :— 

(1) A modulator; (2) a radio-frequency 
oscillator ; (3) an antenna, with suitable scan- 
ning mechanism; (4) a receiver; and (5) an 
indicator. 

While the physical form of each of these com- 
ponents may vary widely from one kind of Radar 
set to another, each Radar must have this 
complement of parts in order to function. 

(1) The modulator is a device for taking 
power from the primary power source (which 
may be the commercial power line, a special 
engine or motor-driven generator, or storage 
batteries), and forming suitable voltage pulses 
to drive the radio-frequency oscillator in its 
bursts of radio-frequency oscillations. In other 
words, it is the modulator which turns on the 
radio-frequency oscillator to oscillate violently 
for a millionth of a second or so, turns it off 
sharply, and keeps it in repose until time for the 
next burst. 

(2) The radio-frequency oscillator is a vacuum 
tube of suitable design, or a group of such tubes, 
which will oscillate at the desired radio fre- 
quency and give the desired bursts of radio- 
frequency power when connected to the modu- 
lator. The development of suitable oscillator 
tubes has been one of the: major achievements 
of the Radar art. It is a relatively simple job 
to produce a radio-frequency oscillator which 
will give oscillations of any desired frequency, 
provided one is satisfied with a power of only a 
few thousandths of a watt. In the receiving 
part of a Radar circuit this amount of power is 
adequate. A practical Radar transmitter, how- 
ever, must generate during its momentary 
bursts of oscillation a power which may run 
into hundreds of kilowatts. Since the oscil- 
lator is turned on a small fraction of the time, 
the average power is usually hundreds of times 
less than the peak power, but even the average 
power may run up to the order of | kW. Thus, 
practical Rada: equipment requires extremely 
high frequency oscillators, running at powers 
thousands of times greater than was thought 
possible a few years ago. 

(3) The problem of antenna design is also one 
of the major problems in Radar, incompre- 
hensible as this may seem to the operator of a 
home radio receiver, who finds a few yards of 
wire strung up on his roof adequate for his 
purpose. A suitable Radar antenna must have 
the following characteristics :-— 


(a) It must be directional ; that is, it must 
concentrate the radio energy into a definitely 
defined beam, since this is the method by 
which the direction to the objects detected is 
determined. 

(6) It must be highly efficient. All of the 
generated power must go into the beam and 
none must leak off into “ side lobes ” in other 
directions, since such side lobes may often 
be fatally confusing. 

(c) The Radar antenna must be capable of 
being directed or scanned from one point in 
space to another, and on shipboard and in 
aircraft it must frequently be stabilised to 
take out the motions of the ship or aeroplane 
itself, 


An antenna may be made directional, either 
by building it up of an array of small antennas 
or dipoles, suitably spaced and phased to 
concentrate the energy in one direction, or it 
may be built on the searchlight principle of 
spraying the energy into a large parabolic 

*From ‘Radar: A Report on Science at War,” 
published by the U.S. Government Printing Office and 





‘“‘ mirror,” which focuses the energy into a 
beam. In either case, the larger the antenna, 
the sharper the beam for any given wavelength. 
Sometimes antennas may be longer in one 
direction than the other, giving a beam which 
is sharper in the first direction and thus fan- 
shaped. 

The scanning of the portion of space which 
the Radar set is intended to cover must usually 
be done by mechanical movement of the antenna 
structure itself. This means that the structure, 
whatever its size, must swing around or up and 
down to direct the beam in the necessary direc- 
tion. In certain cases where one needs to scan 
only a small sector, techniques have been 
worked out for rapid electrical scanning not 
requiring the motion of the whole antenna struc- 
ture itself. So far, however, there has been no 
method for extending this rapid electrical 
scanning to cover more than a relatively small 
sector. Radars for directing guns which need 
accurate and fast data in a small sector are 
making use, however, of this valuable technique. 

To carry the radio-frequency energy from the 
oscillator to the antenna, and the echo from the 
antenna to the receiver, wires and coaxial cables 
are used at ordinary wavelengths. For micro- 
waves, however, it is more efficient to use wave 
guides, which essentially are carefully propor- 
tioned hollow pipes—and the transmission 
system hence is often called “‘ plumbing.” 

(4) The problem of the receiver for Radar is 
also a complex one. In practically all Radars 
the superheterodyne principle is employed, 
which involves generating at low power a radio 
frequency fairly close to that received, and 
“beating” this against the received signals, 
forming an intermediate frequency, which is 
thea amplified many times. Curiously enough 
the crystal, used as a detector and mixer, has 
again come into its own in microwave receivers. 
The peculiar characteristics of pulse signals 
require that receivers be built with extremely 
fast response, much faster even than that 
required in television. The final stages must 
prepare the signals for suitable presentation in 
the indicator. The receiver normally occupies 
a relatively small box in the complete Radar 
set, and yet this box represents a marvel of 
engineering ingenuity. A particularly difficult 
piece of development is concerned with a part 
closely connected with the receiver. This is a 
method of disconnecting the receiver from the 
antenna during intervals when the transmitter 
is operating, so that the receiver will not be 
paralysed or burned out by the stupendous 
bursts of radio frequency energy generated by 
the transmitter. Within a millionth of a second 
after the transmitter has completed its pulse, 
however, the receiver must be open to receive 
the relatively weak echo signals ; but now the 
transmitter part of the circuit must be closed 
off so it will not absorb any of this energy. 

(5) It is the indicator of a Radar that presents 
the information collected in a form best adapted 
to efficient use of the set. Nearly (but not 
quite) all Radar indicators consist of one or 
more cathode-ray tubes. In the simplest, or 
*‘A”’ type, of presentation, the electron beam 
is given a deflection proportional to time in one 
direction, say, horizontally, and proportional to 
the strength of the echo pulse in the other, say, 
vertically. If no signals are visible, then one 
sees a bright horizontal line (the “‘ time base ”’) 
across the tube face, the distance along this line 
representing time elapsed after the outgoing 
pulse. A returning echo then gives a V-shaped 
break in the line at the point corresponding 
to the time it took the echo to come back. The 


the distance to the reflecting object. There are 
many variations of this type of indicator for 
special purposes, but most Radars have an 
A-scope, even when other types are also pro- 
vided. 

Many types.of Radar whose antennas “‘ scan ” 


] various directions employ the P.P.I. tube. Here 


the time base starts from the centre of the tube 
and moves radially outward in a direction 
corresponding to that in which the antenna is 
pointing. This time base rotates in synchronism 
with the antenna. The returning signal, instead 
of causing a break in the time base, simply 
intensifies its brilliance for an instant. Hence 
each signal appears as a bright spot of light at 
@ position corresponding to the range and bear- 
ing of the target. Thus a map-like picture of all 
reflecting objects appears in the cathode-ray 
tube face. 

Since the antenna can usually be rotated only 
slowly (e.g., from 1 to 20 r.p.m.), and since the 
light from an ordinary cathode-ray tube fades 
away almost instantly, one might expect not 
to see a “map”? at all, but only bright flashes 
at various spots as the antenna revolves. Some 
way had to be found to make the brightness of 
these flashes persist for many seconds after they 
were produced. Special screens were developed 
which continue to glow for some time after 
being lighted by a signal. Thus the whole map 
is displayed at once. 








Financial Problems of the 
Engineering Industries 


A MEMORANDUM on the current financial 
problems of the engineering industries has been 
submitted to the Chancellor of the Exchequer 
by the Engineering Industries’ Association. It 
states that despite the burden of taxation, the 
large majority of engineering firms have 
expanded, often to a vast extent, in terms of 
capital assets employed, potential output, 
working capital utilised, and, most important 
of all, the number of people employed. Such 
expansion has been financed to some extent by 
the use of Government-owned assets, but the 
provision of working capital and the industry’s 
own additions and improvements to capital 
assets have been made possible only by deferred 
collection of taxation, the burden of which is 
one of the major causes of the problems now 
confronting the industry. Whilst it is true that 
small allowances have been granted in relation 
to additional capital employed, the view has 
frequently been expressed by the Engineering 
Industries’ Association that such additional 
allowances have been totally inadequate. The 
Association feels that the time has been reached 
when an entirely new conception of industr. | 
taxation is necessary, and it suggests that the 
Government would be well advised to study the 
economic consequences of its taxation legisla- 
tion in relation to its policy of full employment. 
Industry must have a continuous and adequate 
inflow of fresh capital if it is to remain healthy, 
to be enabled to expand as opportunity demands 
and to keep up to date and economical in its 
means to produce and its methods of produc- 
tion. Such a healthy industry, the memorandum 
states, would surely earn profits and the obvious 
source of fresh capital is from such profits. 
High taxation of profits must therefore deprive 
any industry of its means to maintain efficiency 
and progress. The Association tlfrefore advo- 
cates the setting up of a Commission with wide 
powers of reference to review the taxation 
system in the light of recent experience and 
present-day requirements. 








Tue Late Masor J. H. FENNER.—We regret to 
learn of the death, in his fifty-seventh year, after a 
brief illness, of Major J. H. Fenner, M.C., chairman 
and managing director of J. H. Fenner and Co., Ltd., 
Winewall Mill, Colne, Lancashire, and formerly of 
Hull. At the time of his death Major Fenner was 
Chairman of the Association of Solid Woven Belting 
Manufacturers, a member of the Textile Narrow 
Fabrics Council, and an active member and Past- 
Chairman of the Federation of Leather Belting 
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RANK AND FILE 


It may be accepted that the strikes which 
for several weeks have held up work at 
London, Leith, Liverpool, Glasgow, and other 
docks are in part no more than a symptom 
of the reaction from war conditions. After 
1918 there was similar unrest for similar 
reasons. It is impossible for any of us, not 
for labour alone, to recover instantly from 
the stresses and privations of war. An 
unsettled feeling, a feeling of anxiety about 
the future, is to be met with in all walks of 
life. The single fact that the value of money 
has fallen by a large fraction is in itself suffi- 
cient to cause disquiet. When to it we add 
that factory workers as a whole have for 
several years enjoyed large incomes and 
naturally desire to retain them, and that men 
returning from the Services feel justified in 
expecting the same incomes that workers 
received in war factories, we have the 
elements and conditions from which unrest 
springs. Indeed, we must expect strikes and 


disturbances of one kind and another to 
continue for a year or two until a new 
position of stabilisation is reached. 





But whilst, on the one hand, we must be 
careful not to exaggerate the significance of 
the present strikes, we cannot overlook the 
fact that in certain respects the outbreak at 
the docks has a sinister aspect. Over a long 
period of years, and with pain and tribula- 
tion, the trade unions and the employers’ 
federations had arrived at working arrange- 
ments. The two parties could make collective 
agreements binding upon all their members. 
That was recognized as the greatest service 
that the unions paid to industry. Further- 
more, the employers and the unions ham- 
mered away at the difficulties and problems 
and ultimately produced machinery for 
settling points in dispute, which, despite 


299 | some faults, worked well. The sinister aspect 
800! of the dock strikes is that they attack both 


these things. Not only will the strikers 
not accept the bargains made by their union, 


Bg but they will not make use of the consti- 
3 |tutional methods of readjustment. 


The 
“rank and file ” have set up their own com- 
mittees, appointed their own leaders, passed 
votes of “‘no confidence’ in their official 
representatives, and endeavoured to achieve 
their ends by coercion instead of conciliation 
through the proper machinery. No wonder 
that the Minister for Labour and the trade 
union leaders have condemned the strikes, 
and insisted that constitutional procedure 
must be followed, for this revolt against 
authority is a serious challenge to all the prin- 
ciples of trade unionism. One aspect of this 
internal trouble calls for special consideration. 
Manifestly the trade union executives must 
regain the power which they seem to have 
lost, but they cannot hope to do that if they 
no longer truly represent the ‘‘ rank and file.” 
That is a matter on which they, alone, can 
speak with certainty, for they alone have all 
the facts. It is to be observed, however, that 
the leaders of British trade unions have as a 
rule taken a large view of the requirements 
of industry and that local discontent and 
nem | revolt may indicate no more than that a small 
ednesdy | section of the membership, moved by 
narrower motives, is dissatisfied. 

Every strike is to some degree anti-social— 
in the new jargon—in that a minority, for its 
own ends, inflicts discomfort and incon- 
venience on a majority. It is to avoid that 
result that arbitration and conciliation 
machinery has been set up and that collective 
bargaining, which obviated local outbreaks, 
was established. No one denies that strikes 
are disadvantageous to the community. 
They mean loss of man-hours, cause distress 
and inconvenience at home, and interfere 
with overseas trade. In this particular case 
of the dockers’ strike the anti-social nature 
of such acts is very obvious, for they have 
threatened the food supply of the people and 
have retarded the repatriation of soldiers 
from overseas. In these circumstances public 
indignation has run high, but it may safely 
be said that the hardest words have been 
spoken by the elected leaders and that the 
trade union executives are more perturbed 
than the people. 


British and German Jet Aircraft 


Many engineers will have been surprised, 
even perhaps startled, by the account pre- 
pared by the Air Ministry and Ministry of 
Aircraft Production on the wartime develop- 
ments of German jet-propelled aircraft. Not 
only, to its readers, did it seem to imply that 





Germany was the earliest country to fly 
aircraft so fitted, but that subsequent 
development in the art was so considerable 
as to compare favourably with anything done 
anywhere else in the world. Such a conclu- 
sion we do not think justified, unless, indeed, 
one pays attention chiefly to numbers pro- 
duced rather than to the quality of the 
product. At the same time, one must admit 
that as a matter of historical perspective, 
none of the jet aircraft produced anywhere 
had much effect on the issue of the war, 
though those built here certainly did useful 
work in combating the flying bomb. One 
German firm, it seems, began work of this 
character as early as 1934, and it’ is said that 
a satisfactory unit was produced by 1940, 
the year in which Italy—according to her own 
somewhat doubtful claim—made the first 
flight with a jet aircraft. The British design 
due to Whittle is described as being in its 
birth throes somewhere about 1933, the first 
engine making a successful run some four 
years later. Hence, from the aircraft point 
of view, the earliest efforts were nearly 
simultaneous in Britain and Germany, 
though it must be agreed that jet propulsion 
as applied to rockets, especially those of 
large size, was started in Germany long before 
it was considered here. As these rockets 
made use of liquid fuel, the technique was 
directly applicable to aircraft; no doubt 
the German staff in encouraging this work 
had war needs chiefly in mind, though that 
objective was nicely camouflaged as inter- 
planetary travel or mail-carrying over great 
distances. In the result, there became avail- 
able in Germany a great mass of experimental 
experience which could, and did, give that 
country a useful start. Indeed, the aircraft 
known as “ Messerschmitt 163” was little 
else than such a rocket fitted with short 
wings, and having therefore an endurance 
under full power not much more than that 
of a rocket. It is a novelty to have to 
regard as an aircraft anything having an 
endurance in flight measured only in minutes. 

The effective German effort was the 
“ Me 262,” and of these many hundreds were 
built. These, one would have supposed, 
would have proved most useful to the enemy 
for combating the long-range Allied fighters 
which escorted our bombers on their raids 
over Germany. On the whole, they did little 
of the sort, and some day it will be interesting 
to learn why this was so. The reasons may 
have been political or technical. Technical 
difficulties could not fail to abound, since the 
speed of flight of such craft was so high as 
to enter a regime of air flow where little was 
known from previous flying experience, either 
in Germany or elsewhere. It was realised, 
however, that at such speeds swift changes 
in the position of the centres of pressure on 
the wings were likely to occur, and that in 
consequence stability might be endangered ; 
and if report can be trusted, not a few German 
aeroplanes had their wings fold up during 
test flight. Political influences also had their 
share in the relative failure of the ‘ Me 262.” 
Although Hitler was ill-informed on all avia- 
tion matters, he was ready, it seems, to 
impose his will on his expert advisers, even 
in this specialised domain, and the penalty 
of disobedience or even of argument was too 
well realised to be lightly incurred. It seems 
that the freedom in democratic States to 
express personal opinions, even when con- 
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trary to those held by authority, is of great 
advantage in any war which lasts long 
enough for a new technique in the art of 
fighting to be developed. 

Justification must, in fairness, be given for 
the claim that in sheer quality our own jet- 
propulsion units were ahead of those of the 
Germans. With piston engines a useful 
standard of merit is the ratio of the horse- 
power to the weight of the engine. That, 
we know, can be below a horsepower for 
every pound of engine weight ; but the power 
of a jet unit is not so readily stated, as all 
depends on the speed of flight. It is cus- 
tomary therefore to compare the thrust given 
by the jet with the total weight of the unit. 
When that is done for the leading German 
units, a ratio of somewhere between unity 
and one and @ half appears to be usual, taking 
sea-level conditions at take-off as the basis. 
Using the data given for B.M.W. “003,” 
Jumo “004 B,” and Heinkel-Hirth “ 001,” 
in our issue of September 14th last, these 
ratios range from 1-2 to 1-4, Choosing that 
basis, there seems little doubt that, although 
official details are still awaited, the ratio 
attained in British designs is well ahead of 
the German; that is clear from statements 
made by British engine authorities in a 
position to know the facts. Thus Dr. Roxbee 
Cox, chairman of the firm of Power Jets 
(Research and Development), in a recent 
letter to I'he Times expressly claims that in 
the later stages of the war the chief British 
types were markedly superior to their 
German contemporaries whether the basis 
for comparison was this ratio or the 
rate of fuel consumption or reliability in 
service. It is expected that official figures 
will shortly be given for the British types fly- 
ing during the war, and perhaps for American 
types also, though one could hardly expect 
units in the current construction programmes 
to be included. We do not doubt that when 
this authoritative information is available, 
the comparison wiJl prove favourable to 
Allied types, even if the British and American 
units of which particulars are disclosed prove 
to be of a somewhat earlier vintage than the 
German units of which we have, perforce, 
now obtained information. i 


Obituary 
EDGAR WILLIAM TIMMIS 


RalLway engineers will learn with regret 
of the death of Mr. William Timmis, 
head of the firm of I. A. Timmis and Son, 
consulting civil engineers, of Millbank House, 
Westminster, London, 8.W.1, which took 
place at his home at Nutfield on Monday, 
October Ist. Mr. Timmis, who was in his 
seventy-eighth year, was the eldest son of the 
late Mr. Illius Augustus Timmis, of Stone 
Hall, Oxted, Surrey. He was born at 
Rusholme, near Manchester, and received his 
education at the Charterhouse School, 
Godalming, and King’s College, London. On 
coming of age he was taken into partnership 
by his father, and later succeeded him on 
his death as the head of the firm of I. A. 
Timmis and Son. In co-operation with his 
father who, it will be recalled, was the 
inventor of the spiral springs, known as 
“Timmis ” springs, he devoted himself to 
the design of springs for railway rolling stock. 
He was also the inventor of several important 





devices adopted by many railway companies 
for the improved running of railway vehicles. 
At a later date he interested himself in the 
development of automatic electric signalling 
on railways. He was a recognised authority 
on railway rolling stock in all parts of the 
world, and until it closed its doors at the 
opening of the war an old and very popula 
member of St. Stephen’s Club. o 





CHARLES EDWARD FAIRBURN 


By the death of Mr. Charles Edward Fair- 
burn, which took place suddenly in London on, 
Friday, October 12th, the London, Midland 
and Scottish Railway Company has lost a 
devoted chief mechanical and electrical engi- 
neer, who during the war served his country 
well. Mr. Fairburn, a Yorkshireman, 
was born at Bradford and educated at 
Bradford Grammar School, from which in 
1905 he obtained an open soholarship in 
mathematics at Brasenose College, Oxford. 
There he had a distinguished academic 





CHARLES EDWARD FAIRBURN 


career, gaining First Classes both in Modera- 
tions and Final Schools, and taking in 1908 
his B.A. degree. That year Brasenose 
College awarded him a senior Hulme Exhibi- 
tion, and until 1910 he read engineering at 
Oxford, obtaining a First Class in the Final 
Schools. SS rn Ga ie An 
Engineering School at 2 is last 
vacation he worked in a small Bradford engi- 
neering shop on repairs to textile machinery 
in order to get experience of machine shop 
and millwright work. 

In 1910 he became a pupil at the Derby 
locomotive works of the then Midland Rail- 
way, under the late Sir Henry Fowler. 
During these years he also studied. metal- 
lurgy under Professor Arnold at Sheffield 
University and machine drawing at the 
Derby Technical School. In 1912 he gained 
his M.A. degree. In December of that year 
he joined the railway department of the 
Siemens Dynamo Works, Ltd., at Stafford, 
under Mr. F. Lydall, whom he assisted on 
railway patents and the lay-out of railway 
work, From 1913 until 1916 Fairburn was 
assistant to the resident engineer of Siemens 
Dynamo Works, and worked on the erection 
of the overhead line between Newport and 
Shildon, on the then North-Eastern Railway. 
He was responsible for the erection, design, 
and administration, and put the 1500-volt 
D.C. overhead line and electric locomotives 
into service and maintained them for a year. 

In 1916 Mr. Fairburn joined the Royal 





Flying Corps, later the Royal Air Force, as 
an experimental officer. He evolved appa- 
ratus and tested new machines, and in the 
latter part of the war commanded an experi- 
mental squadron as a Major. He developed 
formation flying, night and cloud flying, and 
organised training schools for that type of 
air operation. 

In 1919 he joined the technical staff of the 
English Electric Company, Ltd., and was 
entrusted with the building up of a heavy 
traction department for railway electrifica- 
tion. He served the company until 1926, 
being engaged on railway work, both in this 
country and on the Continent. For the next 
two years he was general manager of the 
Dick Kerr works of the English Electric 
Company at Preston, and in 1928 was made 
general manager of the Stafford as well as 
the Preston works. He built new shops and 
introduced the system of fabricated steel 
construction for frames and _bed-plates. 
During this time he retained charge of all the 
traction work done by the English Electric 
Company. From 1929 until 1931 he was a 
member of an executive committee of the 
company, which dealt with the general 
policy, control, and administration of the 
undertaking. 

In 1931 Mr. Fairburn was made chief 
engineer and manager of the traction depart- 
ment of the English Electric Company, and 
he was able to devote more time to railway 
work and spent much time abroad studying 
electric railway systems. They included 
the Hungarian State Railways in collabora- 
tion with Mr. Kando, of Messrs. Ganz; the 
Delta railways of Cairo; the Copenhagen 
suburban railways, and the Warsaw sub- 
urban railways, with the Polish State Rail- 
way electrification scheme. He was Chair- 
man of the Contractors’ Committee from the 
beginning to the termination of the Polish 
contract in 1939. Before he joined the 
L.M.8., Mr. Fairburn had undertaken elec- 
trification schemes on some forty-nine 
different railways. 

In 1934, he was invited by the London, 
Midland and Scottish Railway Company to 
take up the position of chief electrical engi- 
neer. In that post he was responsible for all 
the electric plant of the company, including 
its traction, docks, harbours, and general 
outdoor machinery and supplies. In 1938 
he was appointed deputy mechanical engi- 
neer under Sir William Stanier, in addition 
to remaining chief electrical engineer. In 
1942 he was made acting chief mechanical 
engineer, and on the retirement of Sir William 
Stanier in 1944 he became chief mechanical 
and electrical engineer. 

He was a member of the Institutions of 
Civil, Mechanical, and Electrical Engineers, 
a Vice-President of the Institution of Loco- 
motive Engineers, and a member of the 
Institute of Welding. He held office as a 
Lieut.-Colonel of the Engineer and Railway 
Staff Corps R.E. (T.A.). On the railway side 
he was a member of the Mechanical and Elee- 
trical Engineering Committee of the Railway 
Executive Committee, of the Railway Work- 
shops Capacity Committee of the Ministry 
of War Transport, and the Railway (London 
Plan) Committee. On the electrical side Mr. 
Fairburn was a member of the London and 
Home Counties Joint Electricity Authority, 
the North Wales and South Cheshire Joint 
Electricity Authority, and the British Elec- 
trical and Allied Industries Research Asso- 
ciation. In addition to being a member of 
numerous B.8.I. Committees, Mr. Fairburn 
served as Chairman of the Technical Advisory 
Committee to the Standing Joint Committee 
of the London Passenger Pooling Scheme, 
and he was the Railway Companies Asso- 
ciation representative on the Institution of 
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Electrical Engineers’ International Relations 
Committee, also the Comité Consultatif 
International and the Commission Mixte 
Internationale Sub-Committee. He also 
served on the Sub-Committee on Electrical 
Matters of the International Union of 
Railways. 

During the war, in addition to maintaining 
at a low level the percentage of locomotives, 
varriages, and wagons under construction and 
awaiting repair on the L.M.S. Railway, the 
chief mechanical and electrical engineer’s 
department, under Mr. Fairburn’s control, 
was directly responsible for the manufacture 
of Army tanks, field guns, assault boats, and 
numerous other military and naval stores and 
equipment, as well as the construction and 


repair of military aircraft, for which work Mr. 
Fairburn’s earlier Air Force experience par- 
ticularly fitted him. From February, 1941, 
to September, 1944, he was Controller of 
the Hampden Bomber Repair Organisation, 
while from July 1942 to January, 1943, he 
was Deputy Controller under the auspices 
of the Ministry of Production of the ‘ Barra- 
cuda”’ production group. He was a keen 
mathematician, an able works manager, and 
a good commercial engineer, with a wide 
knowledge of railway practice. 

For some time his health had given anxiety 
to his friends, but up to the last, when he 
died suddenly from heart failure, he was busy 
with plans for new locomotives and rolling 





stock for the company he so well served. 








V 2 Discharge Experiments 


(By Our Naval Correspondent) 


URING the last three weeks there have 

been carried out a series of experimental 
discharges of German V.2 rockets from the 
Cuxhaven area. These trials have been 
carried out by the “Special Projectile 
Operation Group ’—short title S.P.0.G.— 
of the British Army. These experts have 
mobilised German technicians and experts 
and have been making full use of them in the 
discharge of the V.2 rockets. 

The V.2 rockets have been discharged 
from the edge of a pine wood bordering upon 
the Krupp proofing range, some 6 miles west 
of Cuxhaven. It was to these pinewoods that 
the rocket experimental station was trans- 
ferred from Peenemunde after the effective 
bombing of that experimental station. 

Outside Cuxhaven the pine woods jut out 
into the open heath of the Krupp proofing 
range, and the V.2 launching platforms are 
just inside the edge of the woods. This is 
not in the interests of secrecy, but because 
the pine trees, which are only a few feet 
higher than the rocket when standing erect 
and ready for discharge, protect it from the 
wind. Windage during the comparatively 
slow “take-off ” of the rocket may greatly 
affect its performance. 

The launching platform for these V.2 
rockets is nothing more than a small concrete 
platform. The requirements of space are 
merely those of handling the rocket and 
erecting it in position for discharge. 

The V.2 is brought to the site on a special 
vehicle. This vehicle is an immensely long, 
double-bogie lorry with a very long tow bar. 
So far as its propulsion is concerned it is 
“ dumb,” but it is fitted with a motor, which 
tilts the V.2 and its cradle into the vertical. 
The cradle in which the rocket rests upon its 
vehicle is merely a tilting plate, with a 
grommet around the warhead of the rocket 
to prevent slip. 

When one considers the expenditure of war 
effort by the Germans in producing these 
weapons and the ingenuity of their evolution, 
one wonders at the faith of the Germans 
which made them seem worth while. The 
V.2 costs as much in material and man-hours 
as a twin-engined bomber. 

The firing of a V.2 is a complicated and 
very exact business. In order to be dis- 
charged the rocket stands vertically on its 
four tail fins on a strong steel ring above the 
concrete of the launching platform and 
supported by immensely strong and rigid 
“ elephant’s feet.” The first step in setting 
up the rocket for discharge is to ensure that 
it is absolutely vertical, and so accurately 
must the rocket be placed that theodolites 





are used when placing it in the firing position. 
The second step is to ensure that it is directed 
at its target. This may sound a contra- 
diction of the fact that the weapon has to be 
plumb vertical when fired, but the rocket has 
to be pointed at its target in so far that the 
side of the rocket which will be the underside 
when it tilts on to its course must be on the 
exact bearing of the target. This bearing 
must be worked out on the basis of the 
fact that the rocket will, once it has gained 
height and is acting as a free projectile, 
travel on a great circle and not a rumb line. 
In order to adjust the “ aiming of the rocket ” 
the steel ring on which it stands can be 


When the rocket has been adjusted in the 
accurate vertical and for the direction of 
flight required, the electric lead from the 
“shearlegs” is attached to the “ engine. 
room ”’ of the rocket. The contact arrange. 
ment of this lead is called by our experts the 
“ fall-away switch,” for the last movement of 
this contact, having carried out the operations 
of firing, is to throw itself away and clear of 
the rocket. This, of course, takes place 
before the rocket leaves the firing point, for 
otherwise it would give it a definite bias. 

The first part of the firing of a V.2 results 
in an 8-ton pressure coming on to the 
600 H.P, pump. This appears to be in the 
nature of a “ warming through” pressure, 
for it does not result in the rocket leaving the 
ground. On the first occasion when we 
attempted to fire a V.2, on October Ist, the 
8-ton pressure came on as expected, but it 
was followed by a failure of the switch, so 
that the rocket ‘‘ misfired.”’ 

After the 8-ton pressure has come on, the 
next step is the production of the 25-ton 
pressure. This is really the firing pressure, 
and there follow almost immediately two 
actions. One of these is that the “ fall-away 
switch ” throws itself and its electric lead 
clear of the rocket. The second is the ignition 
of the mixture in the combustion chamber 
immediately above the venturi. The latter 
is effected by an electrically fired “ catherine 
wheel,” very similar to a small fifth of 
November firework. The ‘“ catherine wheel ” 
has been adopted as a method of ignition 
because it spreads the ignition evenly around 
the dome-shaped combustion chamber, in 
the “ roof”’ of which there are no less than 
3000 nozzles. 

The V.2 rocket leaves the launching plat- 





form with an acceleration of only about 











V2 ROCKET AT FIRING SITE: 


rotated, and there are incorporated in the 
arrangements for turning the ring a coarse 
training gear for rough adjustment and a very 
fine, almost vernier, training gear for the 
final adjustment of the weapon. 

The actual firing of the rocket is done 
electrically. There are three “ steps ”’ in the 
actual firing, and in order to provide the 
electrical control there is alongside the firing 
platform a light steel two-legged structure 
rather like shearlegs. From the apex of this 
structure hangs an electric lead with a con- 
tact arrangement at its end. This can be 
clearly seen.in the accompanying photograph. 





1 g.—32ft. per second per second—but this 
acceleration increases as the weapon gets well 
clear of the ground. It rises vertically under 
the controlling influence of the four large 
external fins, with which are co-ordinated the 
carbon fins in the orifice of the venturi. In 
forty seconds the rocket is 16 miles high and 
has tilted over on to the course for the 
target. At that height the fuel is cut off and 
the rocket continues on its way through the 
stratosphere as a free and unpropelled pro- 
jectile. In other words, the whole of the fuel 
carried and the pump mechanism is in action 
for only forty seconds. At the apex of its 
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flight the rocket reaches a height of between 
55 and 65 miles above the surface of the earth. 
The tilting of the rocket on to its course and 
the maintenance of the course are arranged 
by two separate gyros. 

The Germans freely admit that they have 
had a number of accidents in the firing of 
these weapons. It appears that the two 
most usual failures are caused when the rocket 
fails to tilt over on to its course and, more 


rarely, When it falls off its firing ring just’ 


before leaving the ground. So accurately are 
these rockets set up in the true vertical that 
if one of them fails to tilt on to its course it 
will fall within 2000 yards of the firing point. 
The other failure is much more dangerous, 
for the rocket will then charge across country 
for about 3 miles, carrying all before it and 
burning everything in its wake. 

The V.2 rockets which have recently been 
fired by the Special Projectiles Operation 
Group ‘have been fired by German tech- 
nicians working under our directions. The 
object of these trials has been twofold. In 
the first place, we wished to learn all that 
there was to learn, about these German 
weapons and their methods of use. In the 
second place, we wished to investigate the 
problems of tracking the rockets by Radar, 
with a view to working out counter measures. 
To this end a very large number of Radar 
stations over a wide area co-operated in these 
trials. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENTIFIC CIVIL SERVICE 


ik, —I am glad to see that your recent lead- 
ing articles and correspondence have stressed 
the important role of the engineer in the Civil 
Service ; the fact that we are able to express 
our views freely to-day is largely the result of 
the successful use of weapons developed and 
produced through the vision and skill of engi- 
neers, both in and out of the Service. 

There is at the moment a tendency to set up 
scientific research as a great solution of all our 
problems, whereas it is only a step which must 
be followed by development, production, and 
use. The engineer controls the development 
and production stages, and really has the last 
say whether a discovery can be exploited and 
employed, and frequently the original diseovery 
is not directly attributed to the fundamental 
research of the pure scientist. 

The State, although an alleged model 
employer, scarcely recognises the need for 
qualified professional engineers, judging by the 
opportunities and salaries which are paid, and 
although the White Paper gives a tremendous 
improvement to the avenues and opportunites 
for advancement of the scientist, the technical 
and professional man has, so far, been entirely 
neglected. Indeed, the brief mention in the 
Barlow Report, annexe to the White Paper, is 
almost an affront to engineers. If the State 
neglecting the vast contribution during the 
war, still does not recognise the value of engi- 
neers in its own service, it will have reper- 
cussions throughout the whole profession. I 
cannot but feel that this neglect is partly 
through the lack of interest shown by the three 
main learned institutions, who ought to be in a 
position to advise the Government, but so far 
have held aloof from all discussions on 
remuneration. This laissez-faire policy might 
have been satisfactory in the past, but without 
some organised effort the case for professional 
engineers will go by default. In contrast to this 
attitude, in their approach to the question, the 





scientists were well led and organised good 
publicity for their ease. 

With the tremendous problems which lie 
ahead, the need and advice of professional engi- 
neers in Government service will be greater 
than ever before, but who is going to put forward 
the case for this profession and arrange adequate 
opportunities and remuneration, instead of 
leaving it, as one of your contributors says, as 
the Cinderella of the Service? There is a big 
job for someone, and his name will go down to 
posterity, since our future security and pros- 
perity will largely depend upon his work. 

E. 8. Jones. 

Epsom, Surrey, October 15th. 


G.W.R. LOCOMOTIVE PERFORMANCE 


Sre,—Regarding Mr. Poultney’s further letter 
published in your issue of October 5th, the 
figure of 14-41b. of water per D.H.P.-hour is 
the product of two factors which, as I explained, 
should be taken only as approximate. They 
were quoted by me as giving a general impres- 
sion of the working of the locomotive, and 
should certainly not be treated as though they 
were accurately measured quantities, such as 
would be taken on a dynamometer car trial. 
The quotient of two such quantities may either 
cancel out or accentuate variations due to the 
approximate nature of the readings. If, for 
example, the gallons per mile actually used had 
been 28 instead of 25, and the D.H.P. 850 
instead of 900, the water rate would increase 
to 17-1lb. per D.H.P.-hour. So far as the 
performance of “ Usk Castle ’’ was concerned, 
I do not consider that the nature of the water 
readings justify any inference more precise 
than to say that on the stretch in question the 
water rate appeared to be less than 20 lb. per 
D.H.P.-hour. 


time that business executives realised that with- 
out expert technical co-operation of a high pro- 
fessional order, their fundamentally sound ideas 
could be not profitably exploited. 
TECHNOORAT. 
Cheltenham, October 15th. 
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subject as a sound general guide. 
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On a route like this there are many stretches | net 


of steep descent, where the I.H.P. may be 
several times the D.H.P., if, indeed, the con- 
ditions are such as to tighten the draw-bar at 
all. Generally speaking, the ratio of D.H.P. to 
I.H.P. is highest when a locomotive is working 
with the regulator wide open in the intermediate 
ranges of speed, and on the stretch from Here- 
ford to Ludlow the conditions were favourable 
to a high ratio. 
O. 8. Nock. 
Chippenham, October 15th. 





WHOSE FAULT ? 


Sir,—Various contributors have discussed 
many aspects of this subject, but I should like 
to add a few more appropriate remarks. 

One of the problems facing young professional 
engineers is the lack of understanding on the 
part of commercial-minded managements. Too 
frequently, where a directorate is entirely com- 
mercial, the technical employee does not receive 
the recognition that is accorded to the adminis- 
trative type of employee. For example, recent 
advertisements for time study engineers and 
estimators in the Daily Telegraph offered 
definite salary scales which were fairly reason- 
able. On the other hand, posts of a more tech- 
nical, rather than purely administrative, nature, 
such as those demanding B.Sc. (Eng.) or A.M.I. 
Mech. E., often carry a lower salary, yet involve 
equal or even greater special knowledge and 
responsibility. This remuneration bias in favour 
of the administrative type of employee is a dis- 
advantage to the young engineer, who must 
usually enter the profession via a technical 
capacity in his early years. 

Your recent Leader, outlining the White 
Paper proposals for adjusting the salaries of 
technical Civil Servants, would in some measure 
seem to apply to industry with equal justifica- 
tion. Summing up, it appears that tradition 
has ruled some industries far too long, and it is 
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The Whittle Jet Propulsion Gas Turbine’ 


By Air Commodore F. WHITTLE, C.B.E., R.A.F., M.A., Hon. M.I. Mech. E.f 
No. I1—(Continued from page 290, October 12th) 


The Design and Testing of the Second Model: 
(a) Design.—The main aims of the reconstruc- 
tion were to obtain a single straight combustion 
chamber and to provide a much improved 
diffuser system for the blower. In particular, 
complete symmetry about the axis was aimed at. 












































ciple for combustion, and while the reconstruc- 
tion was ing we carried out a further 
series of tests-on combustion chambers at the 
British Thomson-Houston factory, once more 
with the assistance of Mr. Laidlaw. Many 
arrangements were tried before we decided to 
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Fic. 10—Assembly of Second Model of Experimental Engine 


Features of the new arrangement are shown 
in Figs. 10 and 11, and are further amplified 
by Figs. 12 and 13. It should be noted 
especially that the flow through the turbine 
was reversed and that we hoped to get a certain 
degree of heat exchange by passing the ten 
exhaust pipes through the «annular space 
between the outer casing and the combustion 
tube. 

We used as much as possible of the original 
engine because we could not afford to do any- 
thing else. For example, the same compressor 
casing was used with the scroll machined off 
and replaced by ten fabricated discharge pipes 
(Fig. 12). I have no doubt now that it would 
have been cheaper and quicker to have had a 
new blower casing. 

We had decided to use the “‘ Primus” prin- 


* First James Clayton Lecture. Institution of 
Mechanical Engineers, October 5th. Abstract. 

t Special Duty List, R.A.F., attached to Power Jets 
(Research and Devel it), Ltd., Whetstone, Leicester. 
The statements and opinions expressed herein are the 
personal views of the 7, and are not to be taken 
as in any way representing the — of the Air 
Ministry or the Ministry of Aircraft uction. 








® Exratum.—The following legend should have 
appeared under Fig. 2 of this article in last week’s issue 
in place of that actually printed :— 

Sea level cycle. 


Assumptions :—Compressor efficiency, 80 per cent. 
Turbme efficiency, 70 per cent. 
Axial velocity at turbine exhaust, 800ft. 
= second=14 per cent. of heat drop 
Efficiency at final ion, 97 percent. 
Weight of air, 26 lb. per second. 
Weight of fuel, 0-3635 1b. per second 
= 168 gallons per hour approximately. 
Power to drive compressor, 3010 H.P. 
Static thrust, 1389 Ib. 
Products of Combustion, per Second 
Ib. Ib. 
N,=19-963=0-713 mol. 
O,= 4:763=0-149 ,, 
CO,= 1-122=0-0255 ,, 
H,O= 0-516=0-0286 ,, 


Total 26-364 0-9161 ,, 
Mean molecular weight= 28-78 
Value of R (gas constant) = 96-5. 
y=1-4 for compression and 1-379 for expansion. 
Kp=0-24 for compression and -026 for expansion and 
combustion. 
Latent heat of fuel, 75 C.H.U. per lb. 
Calorific value, 10,500 C.H.U. per Ib. 














State | Pressure, | Tempera- | Volume, | Velocity, 
point. | Ib. per ture, cubic feet 
sq. inch. |deg.C.abs.; feet. per second. 
A 14-7 288-0 339-5 0 
B 64-6 439-5 118-0 0 
Cc 64-6 477-6 128-2 200 
D 64-6 1052-0 287-9 200 
E 23-45 795-8 600-0 2400 
F after 23-45 836-7 631-0 900 
reheat 
G 14-7 737-0 885-0 1720 




















proceed with one having a vaporising coil with 
@ cluster of ten vapour nozzles injecting up- 
stream towards the mouth of the flame tube. 
The primary air entered the flame tube through 
two concentric rings of swirl vanes of opposite 
hand. Excess air entered the flame tube through 
@ system of holes in its side. 

There was another important difference in 
the turbine design, apart from the fact that 
the direction of flow through it had been 
reversed. Hitherto I had left the detail design 
of the turbine blades almost entirely to the 
British Thomson- Houston engineers, but now, by 
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Sea level cycle. 
Assumptions :—Compressor efficiency, 70 per cent. 
Turbine efficiency, 70 per cent. 
Axial wien at turbine exhaust, 1020ft. 
r resem 2 a 
i final expausion, 90 per cent. 
Weight of air, 26 Ib. By second. 
Weight of fuel, 0- 3635 Ib. per second. 
y==1+4 for compression= 1-379 for ex- 


on. 
Kp=0-24 for compression=0-25 for 
combustion and ion. 
Static thrust, 1240 Ib. 

Fig. 11—Revised Pressure-Volume Diagram and Design 
Assumptions on which the Second Model of the 
Daperimental Engine was Based 

a strange chance, I discovered that there was a 

fundamental difference between my ideas and 

those of the steam turbine world in general. 

T have already said that the original bladeless 
turbine nozzle scroll was intended by me to 
provide a rotating annular flow of constant 
angular momentum. I believed that this was 
the effect aimed at in any case in normal prac- 
tice. Working from first principles, I had taken 
it for granted that it was well known that, in 
theory at least, the ideal flow from a complete 
nozzle ring should be one of constant angular 
momentum. I was astounded to find that, on 
the contrary, it was the general practice to 
assume that the flow from « turbine nozzle ring 
was considered to a series of straight jots of 
substantially constant velocity and pressure. 
My discovery of this difference in outlook made 
much clearer to me why there had been so much 
argument over the original nozzle scroll. 


It appeared ‘therefore that the blades of the 
first turbine had been provided with angles 
based on standard practice; and that though 
they had a substantial twist, this was only to 
allow for the radial variation of blade speed. 
I therefore took care to ensure that the nozzle 
and turbine blades used in the second model 
were designed to conform to a flow of constant 
angular momentum from the nozzle ring. This 

















Fic. 12—Modification to Blower Casing, Second Model 
of Experimental Engine 


meant that there was about twice as much 
twist on the blades as there was before. 

I do not want to elaborate on this very 
important point. It will suffice to say that the 
concept of vortex flow is now fairly well estab- 
lished, and it has remained the foundation of 
Power Jets’ practice in turbine design. It is 
only fair to add tliat I subsequently found that 
the engineers of the Royal Aircraft Establish- 
ment had already accepted this concept, and 

















Fic. 13—Rebladed Turbine (Blades Designed for Vortex 
Flow) for Second Model of Expérimental Engine 


there is now evidence that more than one tur- 
bine firm was thinking similarly at that time. 

In the redesign of the engine the design 
assumptions were substantially modified. A 
blower efficiency of 70 per cent. was now 
assumed, and the revised pressure volume 
diagram is shown in Fig. 11. The revised figure 
for the thrust was 1240 Ib. at full speed. 

(b) Testing.—Only nine test runs were made 
on the second model of the experimental 
engine, because the ninth test was brought to 
an end by a turbine failure which caused fairly 





extensive damage. 
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For eight of these test runs the speed never 
exceeded about 8500 r.p.m., but in the last run 
of the series a speedof 13,000 r.p.m. was main- 
tained for half an hour, at the end of which 
the failure occurred. A thrust of 4801b. was 
recorded. 

Many troubles were encountered, many of 
them due to defects in the fuel system. There 
were failures of the separately driven fuel 
pump, hunting due to faulty relief and control 
valves, &c., but the main tronble was due to a 
serious fault in the design for which I was 
wholly to blame. The nozzle ring assembly 


seemed to be complete ; but it was now evident 
that the mixing of coo] secondary air and hot 
combustion products was very inadequate. 

Apart from a considerable amount of 
secondary damage resulting from this failure, 
it was also found that there was a large number 
of cracks in the buttress ribs of the impeller 
blades, 

The, Design and Testing of the Third Model : 
(a) Design.—Another major change in the 
arrangement of the engine was decided upon, 
This was in many ways a compromise between 
the two arrangements already tried, The main 
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Fic. 14—Assembly of Third 


was not adequately supported against the differ- 
ence of pressure between the combustion 
chamber and the turbine housing, and though 
modifications to stiffen it were made in the 
course of the tests, these were inadequate, and 
when the engine was dismantled after the 
turbine failure it was found that the nozzle 
assembly had rubbed very heavily on the 
turbine wheel at the blade roots. 

It was thought at first that the blade failure 
was due to the heavy rub mentioned above, 
but subsequent examination of the blades led 
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Model of Experimental Engine 


feature was the use of multiple combustion 
chambers. The general design of the engine is 
shown in Figs. 14 and 15. 

The compressor temained the same as in the 
second model, 6 t that the impeller w-s 
modified by machiting away the cracked 
buttress ribs and by thinning off the blades. 
Once more wé were being penny wise and 
pound foolish, 

Each of the ten combustion chambers was 
basically similar to the one combustion chamber 
of the second edition, but approximately 





to the conclusion that they had been subjected 


1/4/10 times the size. The counterflow arrange- 








A. 10 H.P. engine for starting, 


to very uneven gas temperature, of such a 
nature that there was a narrow annular belt of 
extremely hot gas impinging on the blades at 
the point of failure, and that the failure was 
therefore due to the running stress combined 
with excessive temperature. 

Until this uneven temperature distribution 
became evident, the combustion had seemed to 
be fairly satisfactory. The flame never appeared 
to be more than about 2ft. long, and combustion 














B. Radiator for starting motor 
Fic. 158—Test Installation of Third Model of Experimental Engine at Ladywood Works, Lutterworth 


ment was preserved for the following reasons :— 
(i) The outer casings were insulated against 
high temperatures by relatively cool air from 
the blower. 
(ii) Serious modifications to the rotor 
assembly were avoided. 
(iii) A number of expansion and assembly 
problems were avoided. 
An important feature of the combustion 





interconnecting ducts between both the air 

casings and the flame tubes. The main pur- 

pose of these was to make it possible to light 

up all combustion chambers by providmg 

ignition in one only. It was also hoped at that 

time that they would act to some extent as 
balancers. 

The turbine design remained, in principle, the 
same as in the second model, but, of course, the 
direction of flow was reversed. 

The exhaust assembly of the first model was 
brought back into use with (at the beginning 
of testing) a vaporiser mounted within it. 

(b) Testing.—To describe the testing of the 
third model in detail would take a long time 
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Fic. 16—The Shell Type Combustion Chamber Adapted 
se in 


for Engine 


and I do not propose to attempt it. Testing 
began at the end of October, 1938, and con- 
tinued with increasing intensity until the engine 
was wrecked by the failure of the turbine disc 
in February, 1941. 

Practically the whole of the testing was 
dominated by the combustion problem. Not 
only were a great many combustion modifica- 
tions tested in the engine, but these were 
supplemented by’ much greater number of rig 
tests which took place in parallel, at first (as 
before) on the premises of the British Thomson- 
Houston Company and later at the Ladywood 
Works, at Lutterworth. 

For two years we struggled with a combustion 
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Type in use at end of testing 
Fic. 17—Combustion Chamber Type 75, 


system based upon the pre-vaporisation of the 
fuel, but eventually had to abandon it. 
Our efforts fell under the following main 
heads :— 

(i) Tests of many different types of 
vaporiser. 

(ii) Modifications to the flame tubes. 

(iii) Modifications to the baffle system. 

(iv) Modifications to the position and direc- 
tion of spray of the vapour nozzles. 





chamber arrangement was the provision of 








Fortunately, the need to continue our 
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struggle with this system of combustion dis- 
appeared in the autumn of 1940. For a long 
time Mr. I. Lubbock, of the Asiatic Petroleum 
Company, had been helping us by advice and 
by obtaining special fuels, &c., but at this stage 
in the development he did something much 
more important. He and members of his team 
produced a combustion chamber using atomised 
spray injection and tested it at the Fulham 
laboratory of the Asiatic Petroleum Company. 
The ‘Shell * combustion chamber is shown in 
Fig. 16, and this was the starting point of a new 
phase in the development. (We had made 
several attempts on the combustion rigs to get 
@ satisfactory system using liquid injection in 
parallel with the development of the vaporiser 
system, but with little success.) Power Jets 
now commenced intensive development, both 
on the controllable atomising burner and on the 
other features of the “Shell”? combustion 
chamber. Of the several arrangements tried 
on the rigs and in the engine, the most success- 
ful (the one in use in the engine at the end of 
its life) is shown in Fig. 17. 

Though the first tests on the engine with this 
system were disappointing, it, nevertheless, 
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Fic. 18—Guide Vanes Fitted to Blower Intakes during 
Testing of Third Model of Experimental Engine 


ultimately proved to be the turning point. 
Once more many of the combustion troubles 
were subsequently found to be due to lack of 
accuracy, especially in the manufacture of 
burners. We continued to use kerosene as the 
fuel, though gas oil was tried. The main reason 
for persisting with kerosene was its low freezing 
point. 

Though the combustion problem was by far 
the greatest, and though much work still lay 
ahead, we were over the worst by the time the 
experimental engine gave up the ghost. At 
least it was possible to say that the combustion 
problem had ceased to be an obstacle to develop- 
ment. The atomised liquid spray system had 
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Fic. 19—Modification to Tips of Impeller Blades in 
Third Model of Experimental Engine 


outstanding advantages over vapour injection 
in respect’of the simplicity of the fuel system, 
and of the simplicity of the starting procedure. 
A disadvantage was that much higher fuel 
pressure had to be used. 

We made a further attempt to improve the 
blower performance at the end of 1939 by fitting 
guide vanes in the blower intake to help the air 
round the corner (see Fig. 18). This modifica- 
tion did not increase the delivery pressure, but 
seemed to have improved the compressor effi- 
ciency as the measured compression tempera- 
ture rise was reduced. New diffuser blades wer 
fitted to the biower in March, 1940, in a further 
attempt to improve the blower performance. 
Many other modifications to the same end were 
made, briefly as follows :— 

(1) We attempted to prevent warm air 
from being drawn into the rear intake of the 
blower by fitting heat shields between the 
elbows of the “starfish” assembly and the 
rear intake of the blower. 

(2) We modified the side clearances, 


(3) We attempted to stop leaks in the | positive-acting pump made by Dowty Equip. 


blower casing which were present as a result 


ment, Ltd., of Arle Court, Cheltenham, js 


of progressive distortion (mainly caused by | ingeniously designed to operate continuously 


numerous rubs). 


and to unload itself automatically whenever 


(4) We scalloped the tips of the impeller| the delivery pressure exceeds a predetermined 
blades, as shown in Fig. 19, with the object | value, whilst at all times maintaining the 
of imparting more energy to the air near the | pressure in the delivery line. 


walls of the casing, in order to neutralise skin 


As will be seen from the accompanying 


friction effects. 


All except the last of these modifications 
seemed to produce some improvement, but the 
last one caused a substantial reduction in 
delivery pressure for a given rotational speed, 
as it constituted an effective reduction in 
diameter. Uncertainty as to the exact values of 
the temperature rise made it difficult to say what 


the effect on efficiency was. 
(To be continued) 


drawing and engraving, the rotating member 
of the pump is carried on a central stub shaft 
fixed in the casing. Within this rotating member 
there act seven pistons in radially disposed 
cylinders. The pistons are actuated by pivoted 
slippers working within a track ring which 
normally occupies a position in the casing 
axially excentric to the fixed stub shaft. But 
this ring, though unable to rotate, is pivoted 
in the casing on a knife edge and it is forced 








“Live Line” Rotary Pump 


WHEN positive-acting pumps are used to 
supply a hydraulic line from which variable 
quantities of pressure fluid are to be drawn, 
they need to be fitted with relief valves or to 
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“Live LINE’* ROTARY PUMP 


have associated with them hydraulic accumu- 
lators and unloading gear. In the first case 
there is a considerable wastage of power when- 
ever the full capacity of the pump is not being 
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Delivery Pressure P.8.1. 
& 
CHARACTERISTICS OF PUMP 


into its excentric position by a laminated spring 
strut. If the effect of the spring strut is over- 
come it can swing Lack to a concentric position, 
thus stopping the reciprocating action of the 
pistons in the cylinders and causing delivery to 
cease. 
In operation the working fluid is drawn in 
through a port in the casing to the spaces around 
the pivoted slippers. As a result of the move- 
ment of the slippers it is driven centrifugally 
out through a slot in the track ring to the space 
outside the ring and thence through a suitable 
passage to a secondary suction port in the 
central stub shaft. Through a passage in the 
stub shaft it is admitted into the pumping 
cylinders, from which it is delivered to a delivery 
port, also in the stub shaft, for discharge to the 
hydraulic “ line.” s 
Since the pistons and attached pivoted 
slippers are maintained in contact with the 
track ring by centrifugal force alone, the pum)- 
ing forces within the cylinders are resisted by 
the ring. Their in- 
fluenc :, however, is to 
tend to restore the ring 
to that concentric posi- 
tion from which it is dis 
placed by the laminate: 
spring. Thus, since th - 
pumping force will rise 
as the delivery pressure 
is increased, whilst the 
spring exerts a constant 
force, a time will come 
when the power of the 
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ARRANGEMENT OF PUMP 


utilised, whilst in the second accessory plant 
and automatic gear are required, in addition 
to the pump itself. The “Live Line” rotary 





spring is partially or 
completely | overcome 
and the excentricity of 
the ring reduced or 
wholly removed. 
Delivery isthen reduced, 
or if the spring force has 
been wholly overe.me 
ceases altogether, 
although pressure in the 
delivery main is main- 
tained. But, though 
pumping has_ ceased, 
fluid entering the device 
through the port in the 
casing is still centri- 
fugally driven  out- 
wards through the slot 


in the ring and thence to the secondary 
suction port in the central shaft. 
however, unable to enter the cylinders, it flows 
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freely back to the suction reservoir through the 
centrifuge return pipe. This ment 
ensures & sufficient flow through the pump to 
keep it cool under the no-delivery condition. 
The maximum delivery pressure is, of course, 
settled by the strength of the laminated spring, 
which can be chosen to suit requirements. 
Sudden excess pressures in the delivery main 
are relieved by a relief valve between the suction 
and delivery channels in the central shaft. 

The makers inform us that the “ Live Line ” 
pump weighs 10 Ib. and is designed for speeds 
up to 4000 r.p.m. and pressures up to 3000 Ib. 
per square inch. Accompanying curves supplied 
by the makers show the characteristics of the 
pump. 








Rebuilt L.N.E.R. “‘ Pacific ”’ 
Engine 


Tue oldést “‘ Pacific” express passenger 
locomotive of the L.N.E.R., No. 4470, “ Great 
Northern,” originally built in 1922 by the 
former Great Northern Railway and the first of 
a long line of highly successful engines, has 
just been rebuilt and renamed “ Dwight D. 
Eisenhower.” As originally designed, these 
locomotives had a boiler pressure of 180 Ib. 
per square inch and with three cylinders of 
20in. diameter and 26in. stroke, and 6ft. 8in. 
coupled wheels, the tractive power amounted 
to 29,835 lb. By the provision of an “A,4”’ 
type boiler with a pressure of 250 Ib. per 
square inch, the tractive power has now been 
increased to 37,397lb. The cylinders have 
been reduced in diameter from 20in, to 19in. 
and the drive has been divided between the 
first and second coupled axles. The standard 
type of built-up crank axle with balance 
weights formed by extension of the crank 
webs is now fitted in the leading coupled 
wheels and is driven by the centre cylinder. 

In place of the conjugated 2-1 gear levers 
for actuating the centre valve, an independent 
set of Walschaerts gear is provided and 
operated by an eccentric having a throw of 


ment of the cylinders has necessitated an 
increase in the total wheel base from 35ft. 9in. 
to 38ft. 5in. A standard dropgrate is fitted and 
a hopper ashpan, enabling ashes to be released 
without the necessity for a man to go under- 
neath the engine, has also been provided. 

Originally classified ‘‘ A.1,”” the locomotives 
were subsequently designated ‘“A.10.” No. 
4470 has now had the classification “ A.1” 
restored. The comparison between No. 4470 
as rebuilt to the designs of Mr. E. Thompson, 
chief mechanical engineer of the L.N.E.R., 
and as originally constructed, is shown in the 
following table :— 














Class A.10. | Class A.1. 
Cylinders (three), inches 20 x 26 19x 26 
Type of valve gear : 
utside ... ... ...  ...| Walschaerts | Walschaerts 
Inside ... ... ... «| Gresley Walschaerts 
Maximum cut-off, per cent. 65 715 
Maximum valve travel, 
a enh EY SR OAS Saar 5} 6h 
Coupled wheel diameter, 
feet/inches ... «4... 6 8 6 8 
Boiler heating surface : 
Fire-box, square feet... 215 231-2 
Tubes and flues, square 
feeb Jobin salle 2715 2345-1 
Superheater, square feet 525 748-9 
Total heating surface, 
square feet... ... ... 3455 3325-2 
Boiler pressure, Ib. per 
equareinch ... ...  «.. 180 250 
Tractive power, Ib, ... 29,835 37,397 
Adhesive weight, Ib. ... 134,400 147,840 
Adhesive factor ... ... ... 4-5 3-95 
Brake ... Ad es Vacuum (Steam brake 
and vacuum 
ejector 




















_A Spot-Welding Machine 


A SIMPLE, foot-operated spot-welding machine 
has recently been developed by Metropolitan- 
Vickers Electrical Company, Ltd., for the spot 
welding of up to two thicknesses of 14 8.W.G. 








mild steel. This machine, which is shown in the 


of the machine, enables the current to be varied 
to suit conditions. The electrode holders are 
fixed in the arms by single bolts and, by adjust- 
ing the arms, can be inclined outwards at an 
angle of 224 deg. for welding in awkward 
corners. The lower electrode is stationary and 














SeoT WELDING] MACHINE 


depression of the foot pedal brings the upper 
electrode to bear on the work. When the desired 
pre-set pressure has been reached, a switch 
operates to close a contactor and causes the 





welding current to flow. Further depression 
of the pedal trips out the contactor and provides 




















ORIGINAL L.N.E.R. 


4}in. and mounted on the crank axle. The 
exhaust from the outside cylinders passes 
along the outside of the frames and enters the 
inside cylinder casting, where it joins the 


**GREAT NORTHERN ’’ 





AND REBUILT LOCOMOTIVE 


accompanying illustration, has a throat depth 
of 18in. and an adjustable pressure up to 
300 Ib. at the electrode tips, the adjustment 
insi being made by a hand wheel at the rear of the 
inside exhausts at the blast pipe base and|machine. 


The transformer is rated at 10 kVA 


thence to a double chimney of the type used|on a supply of 400 to 440 volts. A five-point 


on other “ Pacific’ engines. The arrange- 


tapping switch, mounted on the right-hand side 





‘*DWIGHT D. EISENHOWER ’’ 


the forging pressure. If very accurate timing 
is desired a thyratron timer and contactor may 
be introduced to give automatic control of the 
weld period over a range of 0-1 to 10-0 seconds. 
In this case the operator has merely to press 
down the pedal and hold it for a period slightly 
longer than the timer setting. This additional 
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feature can be applied when required, after 
making some minor alterations to the electrical 
connections. A sight drain is provided to give 
visible indication of cooling water flow through 
the electrodes. 

The machine is 4ft. 9in. high, 16}in. wide, 
and 3ft. 7in. deep, and its working height is 
3ft. 6in. above ground level. 
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Route Testing of Civil Aircraft 


Last week we were invited by the British 
Overseas Airways Corporation to fly to its 
temporary airport at Hurn, near Bournemouth, 
and to see something of the work of the recently 
formed development flight and new project 
branch, to which the route testing of new civil 
aircraft is entrusted. 

Prior to the formation of the Corporation, 
both Imperial Airways and British Airways 
possessed branches which devoted the greater 
part of their efforts to work which was asso- 
ciated with the introduction of new aircraft 
into service, and with the elimination of defects 
during subsequent service, The range of work 
covered both advice to manufacturers and 
statement of specification requirements, together 
with the testing of new equipment. On the 
formation of the ‘ye om this work became 
merged into the ent for technical 
development and production, which during the 
war period was ible for the conversion 
of the Corporation’s existing fleet to transport 
purposes for operations over ranges far greater 
than those for which they were designed. The 
department also undertook the work of advising 
on types of military aircraft suitable for con- 
version to war transport purposes, in agreement 
with the Air Ministry and the Ministry of Air- 
eraft Production. Tests of these converted 
machines were also carried out. Among the 
aircraft handled in this country were 
‘** Liberators,” “Sunderland”  flying-boats, 
‘* Hudsons ” and ‘‘ Mosquitoes,” and “* CW.20.” 
The department also undertook, in conjunction 
with the manufacturers, the re-engining of the 
* Ensign” aircraft and its subsequent testing 
and preparation for delivery flight to South 
Africa. The department was also called upon 
to deal with subsequent modifications to the 
aircraft in service, and to the clearing of special 
defects which were not related to routine 
servicing and maintenance. It also served as the 
liaison link on this work between the Corpora- 
tion, the Air Ministry, and the Ministry of 
Aircraft Production. 

During the early part of 1944 it was possible, 
we may recall, to allocate a certain portion of 
the design and production capacity of British 
aircraft industry to the development of new 
civil aircraft and equipment. The experience 
of the Corporation had shown that much of the 
military equipment was unsuitable for regular 
transport operations, because of the difference 
between civil and military requirements, and 
both engine and aircraft manufacturers were in 
need of advice in these and kindred matters. 

In 1943, after joint discussions between Sir 
W. P. Hildred, Director-General of Civil 


Aviation, the Ministry of Aircraft Production, | Kingd 


and the Corporation, it was decided to form what 
is now known as the development flight, the 
immediate object of the flight being to carry 
out under civil aircraft conditions, intensive 
flight tests on engines, propellers, and associated 
equipment, which might, in a modified form, be 
used for the future civil transport machines. 
Development flight was officially formed in 
April, 1944, although it had been functioning 
for some time previously. The first aircraft 
tested was a “ Lancaster,” which was taken 
over on January 20th, 1944. From its incep- 
tion, however, the flight has carried on under 
great difficulties, chief of which have been lack 
of personnel and hangar and workshop accom- 
modation and adequate maintenance facilities. 
The few full-time members of the flight were 
assisted by the technical development, depart- 
ment personnel, and a great amount of flying 
was, in spite of the prevailing difficulties, 
accomplished. 

It was recently decided by the Corporation 





















































Production, has tested and reported on the 
functioning of items of auxiliary equipment 
fitted on aircraft. These have included tho 
“‘ Arrow’ compressor and auto-pilot system ; 
air position indicator and mileage unit; various 
types of sparking plugs; the Plessy high- alti. 
tude vacuum pump; ‘“ Pesco” 215B vacuum 
valves; ‘“Thrustat” type oil vaives; 
“ Welkin ” exhaust stubs; and Dunlop 10/0 
synthetic treaded tyres. These reports have 
been of value to the Ministry of Aircraft 
Production. 

The project branch and development flight 
of the Corporation, the work of which we have 
described, have a busy programme in front of 
them, for within the next few months they 
will have to deal simultaneously with new types 
such as the “ Tudor I,” “ Tudor II,” “ Shet- 
land,” and ibly the “ Viking.” Unfor. 
tunately, we found that the work of the Corpora. 
tion in these important directions is being 
seriously inconvenienced and delayed by lack 
of equipment, too few personnel and workmen, 
and unsuitable working conditions. The flight 
is now accommodated at Hurn Airport, which 
was a former military aerodrome not far from 
Bournemouth. The hangars and sheds are 
scattered and there is little living accommoda. 
tion in the vicinity. The few hangafs are 
unheated and much equipment is still needed. 
None of the hangars is large enough to house 
the ‘‘ Tudor I ” when it is delivered, and if work 
is to go on it will be necessary to seek permission 
from ‘the Air Ministry to use a suitable hangar 
at a bomber base. Meanwhile valuable work is 
being done which will have an important 
bearing on the design and operation of future 
civil aircraft. 


that future development work should be 
separated from the work of the technical 
department, which will remain responsible for 
current modifications of aircraft on service. 
The development work for the future will, we 
learn, be handled by development flight and 
the entirely new project branch. To these 
complementary organisations the development 


goes into service, will be entrusted, and they 
will formulate the technical policy to meet 
future requirements. 

The organisation of the project branch 
embraces four subdivisions. They are : analysis, 
radio, general aircraft engineering, and power. 
plant engineering. Development flight also 
includes a flight test section with its associated 
technical officers to analyse test results and 
write up reports, and a maintenance engineering 
section, which has to deal with the maintenance 
of new types of aircraft on which the Corporation 
has not yet gained experience. 

The first machine tested by development 
flight was the “‘ Lancaster ” which arrived when 
the Corporation had just begun operations with 
the “York.” The tests provided an oppor- 
tunity of obtaining experience under civil 
transport conditions of that type of Rolls- 
Royce ‘ Merlin” engine which was standard 
equipment in the ‘* York” and “‘ Lancastrian ”’ 
and in a further developed form is to be used in 
the “Tudor I” and “Tudor II.” A note- 
worthy flight of the ‘“‘ Lancaster’? was from 
this country to Cairo via Gibraltar and North 
Africa, a distance of 3650 statute miles non-stop. 
The petrol consumed was within one half gallon 
of the estimated consumption before the flight. 
During the “ Lancaster” series of flight tests 
the Rolls-Royce Company carried out pro- 
longed ground tests. With the advent of the 

‘* Lancastrian ” the first prototype aircraft was 
tested before being put into service. Over 100 
flying hours were done at Cairo under climatic 
conditions similar to those of actual operation, 
and the machine was then reflown to this 
country for analysis of tests and the completion 
of pre-service modifications. Full operating 
charts for the special requirements of the pro- 
jected route were also prepared. Extreme 
accuracy and rigid control was neces- 
sary for the stage across the Indian Ocean from 
Ceylon to Exmouth Gulf in Australia, in order 
to enable the service to be operated efficiently 
with the maximum pay load. In addition, it 
was decided that without prejudice to the pay 
load on this sector, a very fast schedule 








American Car Ferry Steamers 





Tue car or train ferry services of the Pere Mar- 
quette Railway in America are to be augmented 
by a new steamer for the Detroit River crossing. 
This railway operates two car ferry lines, one 
crossing Lake Michigan, about 85 miles, and 
serving four lake ports ; the other crossing the 
Detroit River, about } mile. Owing to rough 
weather and ice conditions, the lake steamers 
are seagoing vessels of high freeboard, with the 
main or car deck co ly covered, and the 
hull designed for icebreaking. On the river line, 
however, these adverse conditions do not 


a aaiegriooe Ges a peace to 62 per prevail and the steamers are of low freeboard, 
cent. of the take-off Whilst reduc: with sides extending up only to the car deck. 
intaining a fast @, it was considered | Stee! ee eens eek of ‘the 
possi engine would ma steamer now under con 
thus ee ee od struction is 400ft. long, 53ft. moulded beam, and 
22ft. deep, with a loaded draught of 16ft. On 


The development flight next undertook the 
first flight to New Zealand. The success of this 
flight may be gauged from the fact that the 
‘** Lancastrian ’’ landed at Whenuipai Airport, 
Auckland, 3 days 12 h. 50 min. after leaving 
Hurn Airport, the actual flying time being 
53 h. 13 min., one minute ahead of schedule. 
This flight, at an average speed of 250 m.p.h., 
established a new record for the United 
om to New Zealand route. A thrice- 


pon deck are three tracks with 195-Ib. rails, 

each accommodating nine freight cars of 40ft. 
average length. Loading and unloading move- 
ments are made at the forward end, the after 
ends of the tracks being fitted with bumpers 
built into the hull framing. Two lines of shafts 
extending the full length of the ship carry twin 
screws at bow and stern, and each line is driven 
by a -three-cylinder vertical engine of the 
“uniflow”” type, having cylinders 24}in. by 
24in., and poppet valves. The crankshafts are 
coupled at end to the line shafts. Four 
Scotch marine boilers, supplying steam at 
180 Ib. pressure, are along the sides 
of the car deck. Four four-blade propellers of 
cast steel are 10ft. in diameter. The hull is of 
riveted construction, with transverse frames 
and central keel. It has nine water-tight bulk- 
heads extending from the keel plate to the main 
deck. 


weekly flight to Sydney and New Zealand is 
now being operated. Further investigations of 
the relationship of the induction charge 
temperature to intake temperature are being 
made, since lead attack on valves has been 
shown to be serious with temperatures of less 
than 43-3 deg. Cent. As a result some further 
modifications to the operating conditions may 
be made. On these tests members of A. V. Roe 


, Rehan and the Ministry of Aircraft Pro- 
duction staffs were carried. Other later tests 
have included ‘those of ‘‘ Centaurus ”’ engines 
in a “ Warwick” with the fitting of torque 
meters. These engines will be used in the 
Short “Shetland” fiying-boats and other 
aircraft. Altogether, to date, the development 
flight has accumulated some 1100 flying hours. 

During the ‘period of the ‘‘ Lancaster” and 


“ Lancastrian”’ flight tests’ the development 








IRoN AND STEEL Propuction.—Figures have 
now been published showing pig iron and steel 
ingot production for the month of September. The 
weekly average production rate, with the annual 
rate given in parentheses, was as follows :—Pig iron, 
139,500 tons (7,255,000 tons) ; and steel ingots and 
castings, 240,700 tons (12,517,000 tons). It may be 
noted that these weekly averages are the highest 








flight, at the request of the Ministry of Aircraft | recorded for this year. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


** Accounts Relating tothe Trade of the 
United Kingdom,” published by H.M. Stationery 
Office (price 2d.) at the end of last week, give sum- 
mary figures of the value of the United Kingdom’s 
imports, exports, and re-exports during the months 
of July August. In reviewing these statistics, 
The Board of Trade Journal — out that too 
much reliance should not be p on the month- 
to-month movement of the figures as indicating 
significant changes. Imports, for example, may be 
affected to a considerable extent by. shipping and 
supply conditions, and rts by the varying 
amount of goods sent to the liberated countries. 
The value of imports in July and August— 
£97,751,371 and £99,289,521 respectively—was in 
effect the same as the average for the first six 
months of the year. .There was a marked rise in 
imports of raw materials, especially in August, and 
an equally marked decline in the imports of manu- 
factured goods. Re-exports in July and August 
averaged £54 million a month, or nearly half as 
much again as the average for the first half of the 
year, re-exports to liberated countries in both these 
riods accounting for four-fifths of the total, 
Retained imports in July and August averaged 
£2 million lower than for the first half of the year. 
Compared with 1938, they were 30 per cent. higher, 
but allowing for the rise in average values, the actual 
volume of retained imports was lower than the pre- 
war figure by approximately one-third. Imports 
of timber and wood pulp from Sweden caused 
marked increases in July and August for both these 
materials, and accounted for half the rise in the 
value of raw materials as a whole. The end of the 
war in Europe brought about a reduction in imports 
of refined petroleum, which accounted for the 
average fall of £8 million in July and August in the 
total imports of manufactured articles, compared 
with the first half of 1945. Imports of non-ferrous 
metals also declined further, those of unwrought 
copper being 18,000 tons, or three-fifths, below the 
1938 average. The rise recorded for wood and timber 
manufactures was caused by the importation of pre- 
fabricated houses from America, valued at £0-9 
million in July and £2-1 million in A t. British 
exports in July and August averaged £34} million. 
The value of exports in August was within £3 
million of the 1938 average, but the fall in volume 
was more than 50 per cent., and for July and 
August together the volume was probably not 
much in excess of two-fifths of the pre-war 
figure. The tonnage of coal exported rose by one- 
third as a result of shipments to Scandinavia, 
France, and Belgium—though supplies had, of 
course, been reaching the two last-named countries 
previously through military channels—but, even so, 
exports were only 7} per cent. of the 1938 figure. 
Practically the whole of the increase in July and 
August exports, compared with the first half of the 
year, was in t of manufactured goads. An 
important increase in this classification was for iron 
and steel manufactures, which have been rising 
following the termination of the Lend-Lease 
arrangements in January last. The average iron 
and steel exports in July and August were more 
than double the figure for the first six months of 
the year. 


The Price of Iron and Steel 

From the Board of Trade index it may be 
seen that the average price increase in iron and steel 
since 1938 has been only 36 per cent., and an out- 
standing factor contributing to price stability 
during the war has been the stabilisation of steel 
prices since the inning of 1941. At the same 
time, it should be borne in mind that there has been 
100 per cent. increase in the price of coal and 135 per 
cent. increase in coke prices. The general wholesale 
price index of the Board of Trade records an 
increase of nearly 70 per cent., and when compared 
with this, the increase in steel prices is moderate. 
If the 1938 figures are taken as representing 100, 
the figures for June, 1945, are :—General prices, 
168-7; iron and steel, 136-1; and coal, 197-8. 
It is of interest to compare these fi with those 
tabulated for the period of the 1914-18 war and the 
two following years. If 1913 figures are taken as 
100, the 1920 figures are :—General prices, 316-6 ; 
iron and steel, 347-9 ; and coal, 340-0. It may thus 
be seen that efforts to restrain inflationary price 
increases during the recently concluded war have 
been much more successful. ‘The question naturally 
arises as to whether the present position can be 
maintained. Reports of the Public Accounts Com- 
mittee and other reports from Government sources 
indicate that one of the principal factors in keeping 
down steel prices has been the use of the Ministry 
of Supply central fund. These reports also indicate, 
however, that this fund was running into deficit by 





Export quotations are f.o.b. steamer 


1943, and was beginning to draw on surpluses for 
past years. Two increases in coal prices in February 
and August, 1944, and a further increase in May of 
this year totalled together 10s. 6d. per ton of coal, 
and by these increases coal prices have been thrown 
considerably out of line with other prices. As coal 
is the largest single item of cost in steel production, 
this price increase has almost certainly put the steel 
price position out of balance. 


Scotland and the North 

A good rate of activity is being maintained 
throughout the Scottish steelworks, and although 
no special developments have occurred in the last 
week or so, there are many indications of an expand- 
ing demand both from home and overseas sources. 
Much of the overseas business relates to the needs 
of liberated territories, and although the volume of 
export orders which producers are able to accept 
remains limited, business already booked now repre- 
sents a moderately good tonnage. The raw materials 
position is satisfactory, apart from fuel supplies, 
which are still causing considerable anxiety in the 
steel industry. An increasing proportion of the 
present demand for steel is for plates, the lighter 
descriptions of which are being more freely specified. 
There has been some improvement in the demand 
for heavy plates, but business in these does not yet 
show exceptional activity. The railways are absorb- 
ing increasing quantities of steel in the form of rails 
and other permanent way equipment, and there is no 
abatement in the demand from the collieries for 
roofing material. Locomotive builders in Scotland 
are busy and are consequently taking up big 
tonnages of steel products. The re-rolling mills are 
now better furnished with orders, principally 
through business placed on behalf of liberated 
countries. Bigger tonnages of small bars and 
sections and other products are in request. The 
home demand is strengthening a little, although it 
remains small compared with that prevailing during 
the war. Billet supplies have not improved a great 
deal, and many of the re-rollers are now working 
on a hand-to-mouth basis so far as semis are con- 
cerned. The order books of the sheet makers are 
very full, and bookings in light-gauge black and 
galvanised sheets now extend well into the first 
period of 1946. Supplies of sheet bars are being 
satisfactorily maintained when the huge consump- 
tion is borne in mind. In the Lancashire steel 
industry, trading conditions generally continue to 
improve. The demand for plates of all descriptions 
is more active, and recent bookings, particularly for 
the lighter classes, have been on a good scale. 
Business in both black and galvanised sheets is also 
brisk. The demand continues for mild steel bars of 
most descriptions, apart from small-diameter bars, 
for which, at the moment, there is little call. Black 
bars for bright drawing purposes are being taken up 
in considerable quantities, and wire rods and 
billets are another active feature of the steel trade 
in this district. Business in special alloy steels, 
however, has not shown any improvement in recent 
weeks. Most of the foundries are placing orders for 
the full amounts of pig iron allocated to them, and 
pressure for regular deliveries continues to be made, 
as stocks, where they exist, are very small. In the 
finished iron trade there has been further business 
in best and Crown quality bars, regular deliveries 
of which are being made. There are very few offers 
of No. 3 quality bars, and the restricted supplies 
of No. 4 grade are disposed of easily. Conditions in 
the North-West Coast steel industry show little 
change. Steelworks continue to be actively 

employed. 

The North-East Coast and Yorkshire 

The task of changing over from war to 
ace production is making steady progress in the 
North-East Coast iron and steel industry. Orders 
already in hand now represent a considerable tonnage 
in the aggregate, and further business is coming 
forward fairly satisfactorily. At the same time, 
activity is somewhat restricted, as it is not possible, 
on account of existing controls, for producers to 
take on all the business that is offering. Since the 
cancellation of war contracts there has been a little 
decline in the total volumé of steel orders placed ; 
nevertheless, there is no doubt that the existing 
demand, both from home and overseas, will provide 
an increasing amount of employment to producers 
as conditions get back to normal. The most pro- 
minent feature of the steel trade is the continuing 
big demand for sheets. Producers are now finding 
it difficult to consider any new business except for 
delivery well into next year. Big quantities of 
sheets are wanted for various purposes at home and 
for the many needs of the liberated countries of 
Europe, and, in consequence, it is not possible to 
take on much of the export business which is being 





Unless otherwise specified home trade quotations are delivered f.o.t. 


offered. The output of galvanised sheets is still 
limited by the lack of labour available in the 
galvanising mts. Producers of steel semis 
are working at heavy-pressure, for, in addition to the 
big demand for sheet bars, there is increasing 
request for billets.. Re-rollers have a good deal of 
work in hand on the production of bars, sections, 
and strip, and at present the demand for semis is 
greater than the current supply. Imports from the 


| Dominions will, it is hoped, ease the situation. At 


the moment, there is a readiness to take all suitable 
defective material so that re-rollers’ supplies of 
primes may be eked out. Now that shipbuilders’ 
specifications are becoming more numerous, there is 
greater activity in the plate mills. There is also a 
fair tonnage of plates allocated for export. The 
demand for heavy joists and channels, however, is 
still poor. Producers of heavy steel rails are well 
engaged, and the collieries keep up a brisk request 
for arches, props, and other material required for 
maintenance work. The foundries engaged in the 
production of light castings are absorbing all avail- 
able quantities of high-phosphorus pig iron. The 
local output is relatively small, and consignments of 
irons from the Midlands help out supplies to some 
extent. The production of hematite has improved 
since more high-grade foreign ores have become 
available. Deliveries of coke to the blast-furnaces 
are fairly satisfactory, but it cannot be said that the 
fuel position has improved sufficiently to permit 
additional furnaces to be put into operation. The 
Yorkshire steel industry is making fairly satisfac- 
tory progress although labour shortages in some 
sections have still to be overcome. Business in 
basic steel accounts for many of the current orders, 
and makers of acid-carbon steel are improving their 
position. A moderate amount of business in alloy 
steels is now taking place, and the prospects of this 
section of the industry appear to be improving. 
Producers of railway and shipbuilding material are 
busy, export business making a useful contribution 
to their order books. Stainless steel sheets are in 
request, but this branch of the trade is hampered a 
good deal by the lack of polishers. 


The Midlands and South Wales 


Although conditions in the Midlands iron 
and steel industry show some variation, progress 
generally is well sustained, and business activity is 
increasing. In common with other districts, the 
transference of labour from wartime to peace pro- 
duction is a problem which continues to cause 
anxiety. In the foundry trades the increasing 
demand for light castings, required by the building 
industry and for the production of many domestic 
requirements, is a feature of importance. The light 
foundries cannot conveniently handle more work 
until their labour position improves, and until 
more pig iron is available. At present, supplies of 
high-phosphorus pig iron are just about adequate 
to the needs of the foundries, but stocks both at the 
foundries and the furnaces are negligible. The 
general engineering foundries are not particularly 
active just at the moment, and are abie to obtain 
sufficient pig iron for their requirements. There is, 
generally, a fair rate of employment in the finished 
iron industry. Users of best bars are busy, and the 
demand for bars of Nos. 3 and 4 quality is also 
active. In most departments of the steel industry 
moderately active conditions prevail. In recent 
weeks the demand for plates has become stronger, 
and there is also some improvement in the request 
for heavy sections. All the sheet mills are excep- 
tionally busy and have a big volume of orders in 
hand for both black and galvanised sheets. Conse- 
quently, the pressure continues for big supplies of 
sheet bars. Re-rollers of bars, strip, and light 
sections are quite well placed with orders, and large 
quantities of billets are required for their immediate 
needs. Deliveries from home producers only just 
keep pace with present consumption. Business in 
the South Wales steel industry continues to be 
active, and the finished steel departments are making 
progress in the transition to peacetime production. 
Specifications for both heavy and light plates are 
more numerous, and there is also increasing inquiry 
for heavy structural material. The demand for 
semi-finished steel continues to be strong, and big 
outputs of soft and other steel billets are regularly 
absorbed. Steel sheet and tinplate bars are also 
being turned out at a high rate of production. 
Fairly steady conditions have ruled in the tinplate 
market during the last week or two, as producers 
are now well booked for this period. A limited 
amount of export business is taking place. It is of 
interest to note that at the recent annual meeting 
of the Joint Industrial Council of the Welsh tinplate 
industry a discussion took place on the re-establish- 
ment of the industry into its traditional export 
market. 
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Rail and Road 


Traqi State RaiLway.—We learn that a con- 
tract between the Government of Iraq and Balfour, 
Beatty and Co., Ltd., of London, for the construc- 
tion of a 68-mile extension of the Iraqi State Rail- 
way system from Kirkuk to Erbil has recently been 
arranged. It is understood that the contract, which 
will take about two years to complete, involves 
about 2,000,000 cubic yards of earthworks, as well 
as 450,000 cubic feet of reinforced concrete in 
bridges and culverts. This is one of the first con- 
tracts for civil engineering work abroad to be 
awarded to British contractors since the end of the 
war. 


THe L.M.S. “Down Postat,”—The travelling 
post office, the ‘Down Postal,” from Euston to 
Aberdeen, started running again on October Ist, 
with the introduction of the London Midland and 
Scottish Railway’s new winter timetable. The 
** Down Postal ” leaves Euston at 8.30 p.m. and is 
due in Aberdeen at 8 a.m. A postal train has been 
running throughout the war, but from 1940 without 
any sorting vans. The restored “‘ Down Postal ” 
will arrive at Aberdeen 51 min. earlier than this 
train. A similar train, the ‘“‘ Up Postal,” leaves 
Aberdeen at 3.30 p.m. and arrives in London at 
4a.m. The trains run every day of the week, with 
slight variations in timing at the weekends. During 
its 5394 miles journey the “‘ Down Postal ”’ will pick 
up and dispatch bags of mail from lineside apparatus 
at thirty-three poimts while travelling at speed. 
Other bags will be loaded and eee at the 
eight stations at which it stops. 


Miscellanea 


DisposaL oF SurpPLtus Macuine Toors.—The 
Machine Tool Control announces a special sale of 
Government surplus machine tools at the Ministry 
of Supply store, the Royal Ordnance Factory, 
Burghfield, near Reading, Berks, beginning on 
Wednesday, October 24th. Machines on offer may 
be inspected on and after that date, and the usual 
facilities for purchasers to obtain the services of the 
approved merchants will be available. 


INVENTIONS MapDE IN GERMANY.—It is notified 
for general information that His Majesty’s Govern- 
ment has decided that inventions made in Germany 
since September 3rd, 1938, shall not be allowed to 
form the basis of valid applications for the grant 
of patents or for registration of designs in the 
United Kingdom, and accordingly such applications 
will not be accepted by the Comptroller of the 
Patent Office. Any rights lawfully acquired by non- 
enemies before September 3rd, 1939, in inventions 
for which protection was applied for in Germany 
in the twelve months preceding that date will be 
safeguarded. Any legislation or other measures 
necessary to give effect to this decision will be 
adopted as soon as practicable. 


Personal and Business 


SovuTHERN Ienrrion Company, Ltd., 190, Thorn- 
ton Road, Croydon, has changed its name to Max 
Electric Company, Ltd. 

Mr. James C. Tetrorp, M. Inst.C.E., M.I. 
Struct. E., has been elected a director of E. C. and 
J. Keay, Ltd., of Birmingham. 


Tatsot Toot Company, Ltd., has appointed 
Messrs. Norman Kinnersley and Co., 3, John Street, 
Bristol, as agents for the West of England. 


Tue London office of Bull Motors (branch of E. R- 
and F. Turner, Ltd.) has been moved to Grand 
Buildings, Trafalgar Square, London, W.C.2. 

British Latin American Arr Lives, Ltd., has 
changed its title to British South American Airways, 
Ltd., with offices at 19, Grafton Street, London, W.1. 


Mr. A. J. Lowe, London manager for Thompson 
Brothers (Bilston), Ltd., has now reopened. the 
London office at Aldwych House, W.C.2 (phone, 
Holborn 1416). 

Mr. Georce WansproucH has been appointed 
chairman of A. Reyrolle and Co., Ltd., Hebburn-on- 
Tyne. Sir Claude D. Gibb has been appointed 
deputy chairman. 

Tue Brirish Atvmintum Company, Ltd., Salis- 
bury House, London Wall, E.C.2, announces that its 
telegraphic address has been changed to “ Brita- 
lumin, Ave, London.” 

THE Lorpd PRESIDENT OF THE COUNCIL has 
appointed Professor H. Munro Fox, F.R.S., Pro- 
fessor I. M. Heilbron, D.Sc., F.R.I.C., F.R.S., and 
Mr. C. C. Paterson, D.Sc., 


Saturday, Oct. 20th—Mipianp SEcTION : 


Sunday, Oct. 28th.—N.W. 


Manchester. “‘ Planning,’ 8. Wright. 2.30 p.m. 
Institute of Physics 
To-day, Oct. 19th. —ScorrisH Secrion: Inst. of Engi- 


F.R.S., to be members Thursday, Oct. 25th.—Inst. of Mechanical Engineers, 


Memoranda 


Professor A. V. Hill, Sir Felix Pole, and Sir Robert 
Robinson retired from the Council on completion 
of their terms of office on September 30th. 


Ep@ar ALLEN AND Co., Ltd., Sheffield, announce 
the appointment of Brigadier Arthur Levesley, 
M.I. Mech. E., as general manager of the steel- 
foundry and ancillary departments. 

Mr. Matcotm Brown, local director of Hadfields, 
Ltd., Sheffield, and works manager of the East 
Hecla Works, is shortly leaving the company after 
more than twenty-one years’ service. 


Sir ALAN ANDERSON has resigned, at his own 
request, his appointments as Controller of Railways, 
Ministry of War Transport, and Chairman of the 
Railway Executive Committee, which he has held 
since 1941. 


Dr. G. 8S. Baker, M.I.N.A., informs us that he is 
no longer connected with the National Physical 
Laboratory, and that his address is Seamer Lodge, 
37, Langham Road, Teddington (telephone, 
Kingston 4932). 

THE ELecrroptant Company, Wembley, have 
concluded negotiations with Anglo-French Distri- 
butors, Ltd. London and Paris, whereby the latter 
have been appointed their exclusive agents for the 
whole of the French Empire. 


Mr. A. P. Rows has become Deputy Controller 
for Research and Development in the Admiralty, 
in succession to Dr. C. F. Goodeve, who has now 
taken up his appointment as Director of the British 
Iron and Steel Research Association. 
Houmaer, Ltd., announces the following appoint- 
ments as from October Ist, 1945 :—Mr. A. H. Lee, 
personnel manager at Stoke and Ryton factories ; 
Mr. F. G. Norgrove, planning manager at Ryton 
factory; and Mr. W. A. Harrison, production 
manager at Ryton factory. 
Coronet C. E. Farrer, M.C., formerly chief 
electrical and mechanical engineer, Advance Base 
Workshops, R.E.M.E., 21 Army Group, has joined 
the staffs of Hydraulic Coupling and Engineering 
Company, Ltd., and 8.8.8. Gears, Ltd., Fluidrive 
Works, Isloworth, as technical sales engineer. 
THE NORTHERN ALUMINIUM Company, Ltd., has 
reopened a London sales and inquiry office at 
11, Bruton Street, W.1. The manager of this office, 
which will cover the whole of South-Eastern Eng- 
land, is Mr. E. V. Hill. Another sales and inquiry 
office, to cover South-West England and South 
Wales, is being established at Rogerstone, Newport, 
Mon. 








Forthcoming Engagements 





Secretaries of Instituti Societies, &c., desirous of 
having notices of meetings inserted in this. column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach whe a on, oF 
aoe the morning of the Monday of the precedin 
the meetings. In all cases the TIME and PLACE at whi 
the meeting is to be held should be clearly stated. 








Derby Society of Engineers 
Monday, Oct. 22nd.—School of Arts, Green Lane, Derby. 
“Factory Ventilation,” T. H. Gouldbourne. 7 p-m, 


Institute of British Foundrymen 

Saturday, Oct. 20th—NewcastteE Brancn: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. Presi- 
dential Address, T. B. Burrows. 6 p.m.—LincoLn 
Section: Technical College, Lincoln. ‘‘ Some 
Aspects of Modern Foundry Practice,” R. C. Shep- 
herd. 2.45 p.m. 

Friday, Oct. 26th—FaLxkirK SECTION: 
Cafe, Lint Riggs, Falkirk. 
Light Engineering Castings,” 
D. ” Fleming. 7 p.m 

Saturday, Oct, 27th. —Bristor. Brancu: Merchant 
Venturers’ Technical College, Bristol. ‘‘ Duplex 
Pump Cagney Messrs. Brown and Dewhurst. 
7 p.m.—E. IDLANDS Brancn: The College, 
Loughborough. “The Quick Immersion Pyrometer 
in the Cast Iron Foundry,” R. C. Tucker. 6 p.m. 
Wednesday, Oct. 31st.—Royal Institution, 21, Albemarle 
Street, W.1. “‘ The Application of Ethyl Silicate to 
Foundry Practice,” C. Shaw. 7.30 p.m. 


Institute of Economic Engineering 
Chamber of 
“Competitive Planning,” 


Midland Hotel, 


Temperance 
** Running Systems for 
R. R.. Taylor and 


Commerce, Birmingham. 
A. H. Huckle. 2.30 p.m. 
SECTION : 


neers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow. ‘‘ The Redingrephy of Welds in 
High- Pressure Steam Pipes,” E. Thomas. 6.30 p.m, 


Institute of Refrigeration 





of the Advisory Council to the Committee of the 
Privy Council for Scientific and Industrial Research, 


Storey’s Gate, S.W.1. Presidential Address, 


Institute of Welding 

Wednesday, Oct, 24th.—WoOLVERHAMPTON SxoTion; 
Victoria Hotel, Wolverhampton. Chairman's 
Address, H. Thompson. 7 p.m. 

Friday, Oct. 26th.—E. ScottaNp SEoTIoN : Heriot Watt 
College, Chambers Street, Edinburgh. “ Recent 
Advances in Welding in the Shipbuilding Industry,”* 
D. M. Kerr. 7. tag oe 

Wednesday, Oct. 31st. rand Hotel, Birmingham. ‘ ‘The 
Fabrication of. Aircraft Fuel Tanks in Aluminium 
Alloy Containing 3 Per Cent. Magnesium,’ W. K. B, 
Marshall. 7 p.m, 


Institution of Automobile Engineers 
Tuesday, Oct, 23rd.— BirMincHAM SEcTION: James 
Watt Memorial Institute, Great Charles Street 


Birmingham. Presidential Address, ‘t The Auto: 
mobile and the Community,” F. G. Woollard, 
6.15 p.m, 

Institution of Electrical Engineers 


To-day, Oct. 19th.—N.E. StupENts: Neville Hall, West. 
gate Road, Newcastle-on-Tyne. Talks by members 
on - Occupation and Some Experiences.” 
5.45 p 

Monday, bet. "22nd.—N.E. Centre: Neville Hall, West- 

ate Road, Newcastle-on-Tyne. “Steel Tower 
conomics,” P. J. Ryle. 5.45 p.m.—S. Mipianp 
Centre: Grand Hotel, Birmingham. Chairmans’ 
Address, F. J. Elliott. 6p. m. 

Tuesday, Oct. 23rd.—ScorrisH CENTRE : Royal | Tech 
nical College, George Street, Glasgow. ‘‘ Some 
Factors Affeeting the Design of Electric piphting 
Installations for Building Interiors,” R. O. Ackerley 
6.15 

Wétnesden t Oct. 24th,—Scorrisu CentTRE : Heriot Watt 
College, Edinburgh. “‘Some Factors Affecting the 
Design of Electric Lighting Installations for Build- 
ing Interiors,” R. O. Ackerley. 6 p.m. 

Friday, Oct. 26th.—Scorritsu Centre : Caledonian Hotel, 
Aberdeen. Chairman’s Address, R. IL. Kinne: r, 
7.45 p.m.—MEASUREMENTS SECTION: Savoy Place, 
Victoria Embankment, W.C.2. Inaugural Address, 
8S. H. Richards. 5.30 p.m. 

Monday, Oct. 29th.—Savoy Place, Victoria Embankment, 

W.C.2. Discussion on “ Should Engineering Con- 

cerns be Managed by Engineers ?”” opened by the 

President. 5.30 p.m. 

Tuesday, Oct. 30th—Rucasy CentRE: Rugby Corpora- 

tion Electricity Showrooms. Chairman’s Address, 

F. J. Elliott. 7 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
Tuesday, Oct. 23rd.—39, Elimbank Crescent, Glasgow. 
“The Mechanical Engineering Industry M4 Clyde- 


side: Its Origin and Development,” C. . Oakley. 
6.30 p.m, 
Institution of Mechanical Engineers 


To-day, Oct. 19th.—Storey’s Gate, Westminster, 8.W.1. 
Presidential Address, Prof. Andrew Robertson. 


5.30 p.m. 
Saturday, Oct. 20th.—Grapvuates’ Secrion: Storey’s 
Gate, Westminster, 8.W.1. ‘A System of Produc- 


tion Control,’ > R. Gore. 3.30 p.m. 

Friday, Oct. 26th.—-Storey’s Gate, Westminster, 8.W.1. 
“The Mechanism of Tool Vibration in the Cutting of 
Steel,” Prof. R. N. Arnold. 5.30 p.m. 


Institution of Production Engiaeers 
To-day, Oct. 19th.—Coventry Section: Technical 
College, Coventry. “Infra Red Heating for Indus- 
trial ” F. E, Rowland. 6.45 p.m.— 
Western Section: Grand Hotel, Broad Street, 
Bristol. ‘‘ Geology in Engineering,” F. L. Daniels. 
6.45 p.m. 
Saturday, Oct. 20th. —SHREWSBURY Sus-Szorion: Téch- 
nical College, Shrewsbury. ‘Principles of Foundry 
Practice,” N. Matthews. 3 p.m.—NorrincHam 
Section: City Gas Showrooms, Lower Parliament 
Street, Nottingham. “Costing as Applied to Pro- 
duction,” 8. C. Roberts. 2.30 p.m. 
Friday, Oct. 26th—Lixcotn SuB-Sgction: Technical 
College, Lincoln. ‘Sheet Metal Work,” S. E. Slarke. 
6.30 p.m. 

Iron and Steel Institute 
Wednesday, Oct. 24th._—Engineers’ Club, Albert Square. 
Manchester. ‘‘ The Application of Radiography to 
the Leprersioase of Foundry Technique,” R. 
Jackson. 6.30 p.m. 


Junior Institution of Engineers 
To-day, Oct. 19th.—39, Victoria Street, 8.W.1. Films on 
‘ Boiler-House Practice ”’ and “ Steam,”’ introduced 
E. C. Rogers. 6.30 p.m.—SHEFFIELD SECTION : 
Motaiturgical Club, West Street, Sheffield. Chair- 
man’s Address, ‘‘ Engineering — of on 
tecture—Some "Historical Notes reon,” T. 
Groocock. 6.30 
Friday, Oct. 26th, —45, Victoria Street, Westminster, 
8.W.1. ‘“ The Creation ve Work of a Small Ship- 
raed ” C. A. Hobson. 0 p.m. 


Keighley Association of Engineers 

To-day, Oct. 19th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘‘Haworth and its History,” 
Miss E. Hanson. 7.30 p.m, 


Liverpool Engineering Society 
Saturday, Oct. 20th—Municipal Annexe Building, Liver- 
1. ‘‘ The History, Theory, and Application of the 

as Turbine for Power on Land, Sea, and Air,’’ R. 8. 

Benson. 2.15 p.m. 

Wednesday, Oct. 24th. —Municipal Annexe, Dale Street, 

Liverpool. ‘‘Soil Bearing Tests and Foundation 

Design,” H. Q. Golder. 6 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Oct. 19th.—Literary and Philosophical Society, 
Neweastle-on-Tyne. Annual general meoting. 





Kenneth Lightfoot, 5.30 p.m. 


Presidential Address, Sir Summers Hunter. 
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A Seven-Day Journal 


War Work of the North-East Coast 


In the course of his address before the North- 
East Coast Institution of Engineers and Ship- 
builders on Friday, October 19th, on the occa- 
sion of his re-election as President, Sir Summers 
Hunter made reference to the war work of the 
North-East Coast. The Tyne, he said, had 
contributed its quota of capital ships, aircraft 
carriers, cruisers, and other great ships for the 
Royal Navy, and, together with other renowned 
rivers of the North-East Coast, had done yeoman 
service in building the little ships of special 
design, which had done so much to win the 
battles of the seas and beaches. In merchant 
ship construction the North-East Coast output 
had been at the top of the United Kingdom pro- 
duction. A number of designs of hulls and 
machinery had served as models and standards 
for production elsewhere, including much 
tonnage built in the United States. Types of 
ships which had been originated, or to a large 
extent developed, in the area had been cargo 
liners, fast tankers, M.A.C. ships, frigates, and 
corvettes. Geared turbines and water-tube 
boilers had been designed and supplied to cargo 
liner and fast tanker tonnage. In that record, 
the Tyne, the Tees, the Wear, the Hartlepools, 
and Blyth had all played their part. From 
September 3rd, 1939, to August 31st, 1945, a 
total of 458 merchant ships, totalling 3,100,630 

tons, had been built on the North-East 
Coast. Of that total, 371 ships, of 1,977,681 
tons, were propelled by reciprocating steam 
engines of 755,430 I.H.P.; geared turbines, 
aggregating 147,800 S.H.P., were installed in 
20 ships, of 178,063 tons; and oil engines, of 
410,324 B.H.P., were fitted into 157 ships, of 
944,886 tons. Of the merchant ships, 258, 
totalling 1,405,912 tons, were coal-burning ; 
264 ships, of 1,565,776 tons, oil-burning ; 
and 26 ships, of 128,942 tons, were arranged 
to burn either coal or oil. During the past 
year two research associations—the British 
Shipbuilding Research Association and the 
Parsons Marine Engineering and Turbine 
Research and Development Association—had 
started operations, and were now hard at work. 
The Parsons’ Wallsend headquarters was con- 
cerned with the development of advanced 
designs of steam turbines for mercantile and 
naval uses and marine gas turbines. A full- 
scale laboratory was being set up, in which 
machinery up to an output of 60,000 S.H.P. per 
shaft could be tested. 


The Institute of Fuel 


THE annual luncheon of the Institute of Fuel 
was held in London on Wednesday, October 
l7th. Prior to the speeches, the President, 
Dr. E. W. Smith, presented the Melchett Medals 
for 1940 and 1945 to Monsieur Etienne Audibert 
and Dr. C. H. Lander respectively. Owing to 
an accident, Monsieur Audibert was unable to 
attend, and the Medal was handed to the French 
Ambassador in his stead. In his speech pro- 
posing the toast of ‘“‘ His Majesty’s Govern- 
ment,” Dr. Smith said that never in the history 
of this country had a Government been faced 
with such a complexity of problems. Whether 
an industry was publicly or privately owned, 
he considered, was of less importance than who 
was responsible for its running, and in this the 
administrators and technicians were responsible. 
If they were given freedom of action, the country 
would benefit. He questioned whether the 
Government yet considered atomic energy of 
sufficient importance to set up a body under the 
Ministry of Fuel to investigate its application 
to industry. In his reply, Mr. Emanuel Shin- 
well, the Minister of Fuel and Power, said there 
was too little appreciation of scientists and 
technicians in this country. The foundation of 
this country’s future prosperity was the fuel 
industry, and its problems awaited a speedy 
and effective solution on national lines. He 
said that the effort and energy established in 
the fuel and power industries during the war 
years must be projected into the peace, and in 
this the scientist and technologist were looked 


to for their contribution and co-operation. Dr. 
Cullen proposed the toast of ‘‘ The Institution,” 
and spoke of its growth. Mr. P. C. Pope, the 
secretary of the Institution, replied briefly, and 
followed with a welcoming speech to the many 
visitors. In replying, Mr. A. Horner, national 
coal production officer of the National Union of 
Mineworkers, said that the technicians con- 
cerned with economy in the use of fuel were now 
regarded as allies by the mineworkers, who were 
being rapidly converted to the necessity for the 
application of science to coal production. 


An Orient Liner’s New Records 


WHEN the Orient liner ‘“‘ Orion” docked at 
Southampton on Sunday, October 2lst, with 
5000 passengers, it was claimed that she had 
established three new records since she left that 
port. Captain A. C. G. Hawker, her com- 
mander, said that he had made a record voyage 
from Bombay, completing the trip in 14 days 
21 h., a time which formed a record by a good 
bit. The “ Orion,’’ Captain Hawker continued, 
had also completed the voyage round the world 
to Sydney and back in 74 days, which, he said, 
beat the ‘‘ Mauretania’s”’ record claim of 
81 days by 7 days. The “ Orion” also beat 
the “‘ Mauretania’s ” record of 1 month 1 day 
from the United Kingdom to Sydney. The 
homeward passengers on the ship numbered 
5000, of which 4500 were repatriated long- 
service troops from the Far East and 150 ex- 
prisoners of war from Hong Kong and Singapore. 
The ‘ Orion” we may recall, was built and 
engined by Vickers - Armstrongs, Ltd., at 
Barrow-in-Furness, to the order of the Orient 
Steam Navigation Company, Ltd., and was com- 
missioned in 1935. She has an overall length 
of 665ft., an overall breadth of 84ft., and a 
draught of 30ft. with a depth of 47ft. 6in. to 
““E” deck. Her displacement is about 28,400 
tons and her gross tonnage about 24,000 tons. 
Before the war she was designed to carry 486 
first-class and 653 tourist. class passengers, 
with a crew of about 466 officers and men. 
Her propelling machinery comprises a twin- 
screw arrangement of Parsons’ single-reduction 
geared turbines, having a designed output of 
about 24,000 S.H.P., corresponding to a service 
speed of 21 knots. Steam is generated in six 
Babcock-Wilcox oil-fired water-tube boilers, 
having a safety valve blow-off pressure of 
450 lb. per square inch, and a superheated steam 
temperature of 725 deg. Fah. The. three new 
records recently made bear witness to the 
excellence of her machinery, design, and con- 
struction, and its good maintenance during long 
and difficult wartime conditions. 


[Careers in the Gas Industry 


On Wednesday, October 17th, a party of 
careers masters from a large number of public 
schools visited the Wandsworth and District 
Gas Company’s Wandsworth station. The 
visit was sponsored by the Institution of Gas 
Engineers, in collaboration with the Public 
Schools Employment Bureau, and its object 
was to indicate to the masters the opportunities 
available in the gas industry for well-educated 
young men. Colonel C. E. M. Croft, director 
and general manager of the company, who is this 
year’s President of the Institution of Gas Engi- 
neers and Chairman of its Careers Committee, 
said that there was a strong demand for the 
right type of youth in the industry. At London 
gasworks alone he estimated that the intake of 
suitable men would be seventy-five a year for 
the next ten years. Vacancies would exist in 
all branches of engineering; chemists and 
physicists would also be welcomed. His com- 
pany attached much importance to the proper 
training of entrants to the industry, and pro- 
vided, in addition to the usual trades appren- 
ticeships, pupilages for young men, either direct 
from school or from the universities. Before the 
visitors left, they were shown round the works, 
which is notable for its modern lay-out. In 
particular, it is the pioneering company with 





-egard to design of its colliers, which ship coal 





from Newcastle direct to its unloading plant 
on the Thames. These ships, of 2500 tons 
capacity, are the largest colliers to use the 
Thames so far upriver. It is understood that 
two more ships will be added to the fleet shortly, 
and that they will be of still greater capacity. 
The purifying plant of the company is notable 
for its installation of tower purifiers, the first to 
be built in this country. Of German origin and 
known as the Thyssen-Lenze tower purifier, the 
design presents a number of advantages, includ- 
ing saving of space and economy in prime eost, 
as compared with the conventional deep box 
purifiers. 


Secretaryship of the Institution of 
Naval Architects 


On Monday, October 22nd, it was officially 
announced by the Council of the Institution of 
Naval Architects that Captain (S) Arthur D;ce 
Duckworth, R.N., has been appointed secretary 
of the Institution of Naval Architects, in 
succession to the late Mr. G. V. Boys, and will 
shortly take up his duties at the Institution. 
Captain Duckworth, whose father was the late 
Sir Dyce Duckworth, Bart., M.D., L.L.D., 
entered Osbourne as a naval cadet in 1909, and 
was transferred to the Supply and Secretariat 
Branch in 1913. In the 1914-18 War he served 
on the staff.of Admiral Sturdee, and subse- 
quently. as Secretary to the Chief of Staff of 
C.-in-C., Home Fleet. In 1934 to 1937 he was 
Fleet Accountant Officer on the South Africa 
Station, and was responsible for the production 
of the Navy Week Display at Johannesburg 
Exhibition. In 1938 he was lent by the Royal 
Navy to act as British representative in Berlin 
on the Non-Intervention Committee. i 
the recent war Captain Duckworth was Account- 
ant Officer, Eastern Fleet, in the Mediterranean 
operations, and at the surrender of the Italian 
Fleet. From 1944 he has served on the British 
Naval Control Commission for Germany, and 
latterly on the staff of Admiral Sir Harold 
Burrough, Naval C.-in C., Germany. 


Labour in the Iron and Steel Industry 


Amoncst the statistical tables issued early 
in the week by the British Iron and Steel 
Federation, there is one showing the average 
number of people employed in the iron and steel 
industry during the years 1940-44. From this 
table it may be seen that the average numbers 
of process workers employed in the iron and 
steel industry during the five complete war 
years were :—1940, 212,865 men and 7896 
women ; 1941, 207,325 men and 14,069 women ; 
1942, 203,218 men and 29,498 women; 1943, 
198,388 men and 36,460 women; and 1944, 
184,956 men and 32,123 women. Figures relat- 
ing to the labour employed in ferro-alloy manu- 
facture, ironfoundries, bolt and nut manufac- 
ture, and by scrap merchants are available for 
three years only, as follows :—1942, 131,535 
men and 37,153 women; 1943, 129,579 men 
and 37,730 women; 1944, 122,917 men and 
35,143 women. It is stated that up to the end 
of 1944 the iron and steel industry lost 90,000 
of its younger men to the Forces, and, to the 
extent that replacements were available, older 
men and women were recruited. The propor- 
tion of women workers is noteworthy, as in 
normal times there are, of course, few women 
process workers in the industry, except in some 
of the lighter trades. The statistics now pub- 
lished show, however, that the percentage of 
women employed on process work rose to nearly 
20 per cent. in 1943 and 1944, and was spread 
over every branch of the industry. There are, 
of course, other factors relating to iron and steel 
production in wartime which it is not possible 
to measure statistically. Practically all plants, 
for example, had to be worked long hours with 
@ minimum amount of maintenance attention 
and renewal. The blackout was another handi- 
cap, as, in addition to the psychological effect 
on workers, so commonly experienced, it created 
technical difficulties which were not easily 
surmounted. 
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The Boy and His Job: 


An Industrial Effort 


By FRANK HOLLIDAY, B.Sc., A.F.R.Ae.S.* 
No. Il—(Continued from page 299, October 19th) 


SoME OF THE RESULTS OBTAINED 


; 4 ipnanarey has undoubtedly been an improve- 

ment in morale all round. C boys have 
been given a greater variety of work in C jobs 
and the better ones have been moved up 
into B jobs. The practice of starting boys 
direct in the tool-room has been discontinued, 
and consequently entry to the tool-room is 
by open competition. This also assists in 
reducing any down-grading to a minimum. 
The numbers of boys attending evening 
classes has increased very considerably. Over 
30 per cent. of boys are attending complete 
courses at evening institutes, &c., and this 
is in addition to over 50 per cent. of boys 
who are in pre-Service organisations with 
which they are occupied up to three evenings 
a week. 

A year—particularly under difficult con- 
ditions—is not a very long time for any 
change in such things as reasons for turnover 
to become noticeable, but already the tend- 
ency for reasons for releases to transfer from 
the category of “‘ avoidable ”’ to the category 
of “‘ unavoidable,” is becoming marked, and 
the monthly totals for releases seem on the 
whole to indicate a decided decrease. It is 
too soon to draw any definite conclusions on 
this point, but the tendency is in the right 
direction, and I have no doubt it will be 
maintained until the figure is a satisfactorily 
low one. 

An interesting point that emerged was that 
a surprisingly small. percentage of the boys 
employed were strictly local boys. This was, 
no doubt, partly due to other and smaller 
firms in the district offering higher pay, but 
it also suggested that the firm was not as 
popular as it might be in the district—a 
supposition verified by the juvenile employ- 
ment officer, with whom close contact is 
maintained. It has been found—as would 
be expected—that boys coming from some 
distance tend to leave after being only a short 
time in the firm ; other things being equal, 
the turnover would show quite a substantial 
decrease if more local boys were attracted to 
the firm. 

An attempt has also been made to relate 
length of service to release. Information on 
length of service has only been readily avail- 
able on forty-one boys whose applications for 
release were granted. Of these, nineteen, or 
47 per cent. left the firm before they had 
completed ten months’ service. These were 
mostly boys who were in the older of the 
14 to 17_age groups, but it will be interesting 
to observe whether the average length of 
service cannot be substantially increased. 

An examination of releases made a short 
time ago showed that 20 per cent. of the 
releases applied to D boys, whereas only 
about 11 per cent. of boys had then been 
graded D. On the other hand, 42 per cent. 
of the releases were granted to A and B boys. 
About 51 per cent. of boys had been graded 
A or B, so that a smaller number of A and B 
boys are applying for a release than might be 
expected, but an appreciably larger number 
of D boys. The latter tendency is of par- 
ticular significance, as the D boys are those 
whom psychological tests would indicate are 
unsuitable for engineering. The study of 





* Until recently apprentice supervisor and head of the 
technical school at 
Works, Surrey. 
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D boys generally, in fact, will, I suggest, be 
of no mean research interest. 

An interesting comparison was drawn 
between results of about 100 boys on the 
arithmetic test and the grading which had 
previously been assigned to them on the basis 
of their performance in the psychological tests 
and of an interview, and of some short 
follow-up in the works. 

The result has been a close connection. In 
the top third of boys on the arithmetic test 
there were eleven A, thirteen B, and three C 
boys. On the other hand, of the boys on the 
bottom third on the arithmetic test, only 
one had previously been graded as A, four 
as B boys, and twenty-four as C boys. There 
were five D boys in the top third, three in 
the middle third, and three in the bottom 
third. 

This close relation is further shown by the 
average mark obtained by boys in the various 
grades. There were fourteen A boys, whose 
average mark was 74 per cent.; thirty-five 
B boys, with an average mark of 61 per cent ; 
thirty-five C boys, with an average mark of 
36 per cent.; the eleven D boys made an 
average score of 55 per cent. 

It may be argued that the close connection 
between previous gradings made largely on 
psychological test scores and a carefully 
planned interview, and performance on the 
arithmetic test, suggests that the arithmetic 
test could just as well have been used ag the 
psychological tests, but a study, in the light 
of subsequent experience, of cases of dis- 
agreement—that is to say, of the previously 
graded A boy who does poorly on the arith- 
metic test and the three previously graded 
C boys who do well on it—tends to refute 
that suggestion. Only one of the three boys 
graded C was subsequently doing good B 
work. Since this investigation was first 
commenced, our standard has become a 
little lower, so that had this boy been seen 
quite recently instead of some months ago, 
he would have been graded B minus. The 
second boy graded C obtained 70 per cent. 
on the arithmetic test, and his fairly good 
score (a2 B score) was probably due to his 
attending classes. His work to date has been 
satisfactory—B minus. The third boy 
graded C obtained 70 per cent. on the arith- 
metic test. His psychological test scores 
indicated a tendency towards grade D—he 
was noticeably lower on the aptitude tests 
than he was on the intelligence test. His 
work in the shops has been bad, he lacks 
interest and concentration, and is easily 
bored. 

The only A boy getting a low score on the 
arithmetic test made 15 per cent. He was 
graded A mainly because of his very high 
score on the intelligence test. He made a 
relatively low score on the aptitude tests, 
showing also a tendency towards D. His 
work in his studies to date has been more 
what would be expected from an A boy than 
from a score of 15 per cent. on the arithmetic 
test, but it is interesting that he is reported 
upon from the shops as being bad with his 
hands, and ‘“ not in the same class as other 
apprentices ”’ in the same department. 

How can the further fact be explained that 
so many of the boys graded D solely on the 
results of psychological tests and an interview 
are applying for a release? It cannot be 
asserted that these boys would have been 
regarded as unsuitable on the arithmetic 
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test, because there are more D boys in the to 
third on the arithmetic test than there are jn 
the bottom third—although they are, it jg 
true, distributed more or less evenly ove 
the order of merit on the arithmetic test. 

It transpired that every one of the fourteen 
boys previously graded D was subsequently 
either unsatisfactory as such or not interested 
in his work. In all cases they were slow, and 
in five of the fourteen cases they were 
extremely troublesome. Of the sixteen boys 
previously graded A, four were not up to 
expectations. One of these four was slow 
and a further one unco-operative. All of the 
forty-five boys previously graded B were 
satisfactory, with the exception of one. (Of 
the forty-six C boys, thirteen were unsatis. 
factory, even on work involving little skill. 

It has been, until recently, the practice in 
the firm to start boys directly in the tool. 
room—although the tool-room foreman has 
never liked this practice. I had been wanting 
for some long time to test boys who had been 
transferred from the tool-room or whom the 
foreman of that department wished to have 
transferred on account of the unsatisfactory 
nature of their work. I succeeded, when this 
work was commenced, in testing fifteen such 
boys, after the standard for our A, B, and ¢ 
boys had been provisionally laid down. 
Thirteen of these boys—all of whom were inter- 
viewed by a member of my staff—obtained 
grade “‘C”’ scores on the psychological tests 
One of the fifteen was graded A. He obtained 
high scores on the tests, but it transpired 
that he had left the tool-room of his own 
accord, because he did not want what he 
called a ‘‘ factory’ job and preferred to 
work in the open on the aerodrome. The 
fifteenth boy obtained a very low score on the 
intelligence test, but a good score on the 
aptitude tests. His score on the intelligence 
test was so low that we would not have 
recommended him for the tool-room in the 
ordinary course of events, but he had been 
graded a low B. I need hardly point out that 
the wasted time, money, and exacerbation 
entailed in trying to train these boys for tool- 
work was considerable. 

Systematic work of this nature enables the 
position regarding boys in the firm to be 
discussed much more intelligently than would 
otherwise be the case with the juvenile 
employment officer, who generally has con- 
siderable influence both on the quality and 
number of boys coming to the firm. A few 
months ago, this work was discussed with 
the local juvenile employment officer, and 
among other points made to her was the one 
that the company was not getting anything 
like its share of A or even B boys. In April, 
1945, a month or so after this, fourteen new 
starters were tested, and three, or 214 per 
cent., of these were graded A, eight, or 
57 per cent., B, and only three, or 214 per 
cent., C. Reference to figures given earlier 
in this article will show that this is a con- 
siderable improvement upon the previous 
state of affairs. 


A Frew Cases 

Mention of a few cases may be of some 
interest. 

One boy graded C was at that time working 
in the tool-room. He subsequently proved 
unsatisfactory. He had to be supervised 
with everything he did, and lacked thought 
and concentration. The tool-room foreman 
asked that the boy should be transferred, 
suggesting that the work in the tool-room was 
too difficult for him. After discussion, and 
with the boy’s consent, he was moved to a 
details assembly section, where he has proved 
quite satisfactory and is also quite happy. 

Another boy graded C was working in the 
tool-room and was reported upon as being 
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incapable of carrying out even such simple 
tool-room operations as drilling and filing. 
He had previously-obtained a very low score 
on the intelligence test. He was moved to 
routine work on a shaping machine, where he 
is now fairly proficient and quite happy. 

A further boy, who had been graded B, 
obtaining average scores on the basis pro- 
visionally adopted at the beginning of this 
work, was not at all lively in the tool-room 
and lacked initiative and “drive” in any 
way, and was described generally as being 
rather a “ drifter.” Although he was seen 
on two or three occasions, there was no 
improvement, and he was moved to an elec- 
trical assembly section, where the work seems 
to suit him much better. 

Another boy graded C was assisting on 
bench work in the sheet metal department. 
The boy himself said that he was a bit 
“fed-up ’’ with this sort of work, and the 


foreman reported that he was “ pretty hope- 


less.’ He was moved, after discussion with 
the boy and on his agreement, to the welding 
section, where he has proved an excellent 
worker. The foreman reports that in this 
line the boy has “ an excellent future.” 

A further boy was brought along for 
employment by his father, who was a com- 
pany director. The father said that the boy 
had not done much at school; he had been 
to an erstwhile non-selective ‘central school 
and afterwards to a secondary school, where 
his performance was bad. The father thought 
that the boy would be better at practical 
work. The boy had started studying in a 
commercial course, but had broken down on 
this also. He was interviewed and was 
reported upon as being rather dull; any 
questions above simple ones on arithmetical 
tables appeared to be beyond his comprehen- 
sion. This boy, who was just 16 years of age, 
obtained a very low score on the intelligence 
test (group test 33=30), and an extremely 
low score on the mechanical aptitude tests. 
At the latter he was easily bottom out of 


- about 150 boys tested, and one of about the 


five lowest out of about 700 apprentices and 
applicants for apprenticeship tested over the 
last eight years. The boy was fixed up with 
a job in a branch of the fitters’ department, 
the foreman of which is particularly good 
with boys. A telephone call was received 
from the foreman a week or so after the boy 
had commenced work, asking if the boy was 
“simple.” The boy did not seem to get the 
“hang” of things at all, but the foreman said 
he would follow him up further to see how 
he progressed. In the meantime, the boy 
came in to take the tests and scored 45 per 
cent. on the arithmetic test, which was a B 
performance. His performance in mathe- 
matics and commercial arithmetic was also 
a rather low B one. It transpired subse- 
quently that it took the boy eight hours to 
learn how to put in a rivet, and that the 
foreman could do nothing with him at all. 
This is one of the relatively few unfortunate 
cases where a boy’s mechanical aptitude is 
extremely low—so low, in fact, that he is 
very unlikely to be even satisfactory at any 
practical engineering jobs—and where his 
intelligence is insufficient to make it likely 
that he would do well in any job involving a 
reasonable amount of brains. 

About two years before the procedure out- 
lined in this article was put on a systematic 
basis, I had been seeing all the boys who 
commenced work in the firm, but had only 
tested such of them as subsequently applied 
for apprenticeship. One of these was a boy 
who had been in the works for rather over a 
year. His work was not very good—he 
seemed to me to fail in a number of signi- 
ficant ways common to boys who are not cut 
out for practical work. He was slow at 





seeing a practical point and the jobs that he 
did reasonably well were so done by applica- 
tion and effort rather than by the facility 
which indicates natural aptitude. On taking 
the tests, the boy got a very high score on the 
intelligence test, quite as high as the average 
university graduate, but his score on each 
test of the battery of aptitude tests was very 
low. On our trade apprentice basis he would 
have been graded “ excellent ”’ for the intellig- 
ence test, but ‘‘ poor ”’ on the aptitude tests, 
and would have been placed in grade D. 

I called the boy to my office one afternoon 
and made up half a dozen £ s. d. problems, 
some of them quite hard, as I thought 
(multiply £189 19s. 112d. by 19), and I also 
asked the boy to write a letter to the com- 
mercial manager, asking for a job. This was 
after I had interviewed the boy, “‘ damping 
him down ”’ on practical work and an appren- 
ticeship, and putting up to him in rather a 
favourable light prospects in other work, 
such as commercial work. It transpired that 
the boy had gained a scholarship to a very 
well-known grammar school, but had been 
unable to take it for reasons of domestic 
difficulties. Apparently the boy’s parents 
were separated, and the boy ran away from 
home. After being warned, and on repeating 
this offence, he was sent to a special school, 
as being in need of proper supervision. To 
return to the afternoon of the interview, &c., 
the boy was given his problems, rough and 
other paper, pen and ink, &c., and put into 
a room on his own and told that he could take 
as long as he liked to work out the sums and 
write the letter. I had occasion to go into 
this room about a quarter of an hour later, 
and was surprised to find that the boy had 
not only finished the letter, which was written 
in good handwriting and good English, and 
with a mature turn of phrase, but that he 
had also worked out all the problems. The 
working for most of these, including the one 
instance given above, he had done in his head 
—and he got them all right. The commercial 
manager was contacted, and—to cut a long 
story short—the boy was transferred to a 
commercial department, This was over two] e 
years ago, and I have followed the boy’s 
progress in some detail. He is described as 
being very reliable, remarkably quick on the 
uptake, and altogether very much more 
capable than the average boy who is obtained 
for commercial work. He has been made 
responsible for a section of the work in his 
office. I see this boy quite frequently, and 
there is no doubt that he is well suited to his 
job and quite happy in it. I was, however, 
unable to persuade the boy to take up a 
systematic course of study ; it is in this sort 
of connection that home influence makes 
itself felt a good deal. 

Another boy, whose mother was a widow, 
came a considerable distance from an agri- 
cultural district, being keen to take up 
mechanical work. The boy seemed fairly 
bright on interview, and in view of his keen- 
ness was given a job in the tool-room (this 
was & year or more ago). The boy was tested 
shortly afterwards and placed in category D. 
His scores on all the mechanical aptitude 
tests were very low. For this and other 
reasons, the boy was refused an apprentice- 
ship, for which he had applied He resisted 
our efforts to put up other forms of employ- 
ment to him, and continued in the tool-room. 
His work steadily deteriorated, and the 
foreman, who has had a large number of boys 
and apprentices with him for the last eight 
years to my knowledge, reported that the 
boy’s work was hopeless, and that he was 
becoming “impossible.” He was becoming 
surly and fractious. He met one of my staff 
who was visiting the tool-room one morning, 
at a time when a number of men were being 





declared redundant in the factory, with the 
surly growl that ‘‘ I suppose I am redundant, 
too.” The boy was told that his work in the 
tool-room was not up to scratch, and that 
he would have to be moved to another depart- 
ment. He went to the electrical assembly 
section, where he was satisfactory a short 
time later on work involving little skill. 

Another interesting case was a strikingly 
healthy, tall, and good-looking boy of nearly 
18 years of age, whom his father had made 
considerable efforts to bring to this locality, 
where he also was employed. The boy had 
been to a junior technical school for two 
years. He was placed in a suitable section 
of the fitters’ department, where his work 
was satisfactory. His foreman said that the 
boy was not fast, but that he was a steady 
worker and got on with the job. The boy’s 
score on the intelligence test was very high, 
while his scores on the mechanical aptitude 
tests were decidedly low. He was placed in 
grade D. He was moved to another section 
of the same shop and his drawings were 
examined, after he had told us that he wanted 
later, to go into the drawing-office. 

I had intended seeing the boy to discuss 
his future, but this was somewhat delayed, 
and before I had a chance to do so, he had 
applied for his release, on the grounds that 
he wanted to join the Fleet Air Arm. He 
saw the juvenile employment officer about 
this, and I later saw the boy myself. Although 
rather shy and difficult to draw out, the boy 
was undoubtedly intelligent, and I thought 
it best to go straight to the point, so I told 
him that the tests we had given him gave a 
strong pointer that he was not in the right 
sort of job, and asked for his frank comments. 

Without, on his part, beating round the 
bush, the boy at once said that he was 
never any good at practical engineering work 
whilst at his junior technical school. He said 
he felt he was not getting on well in the firm, 
and on my asking whether this was our fault 
and whether there was anything we could do 
to rectify it, or whether he was implying 
that it was his lack of ability for practical 

work that was the cause of his 
not doing well, he replied that the latter 
was the case. The boy also told me that he 
had volunteered for the Fleet Air Arm, but 
in @ non-engineering capacity. The juvenile 
employment officer, who was keeping this 
case up her sleeve because it appeared to be 
a clear one of unsuitability, and she wondered 
whether my psychological tests would point 
to the same conclusion, told me, on my having 
a word with her about this case, that the 
boy had also informed her that he was no 
good at practical engineering work. I felt 
that this was a case where it was judicious 
to give the boy a hint that I thought he had 
plenty of intellectual ability, and discussed 
his future at some length with him. As a 
result, I was able not only to obtain some 
information myself for him—he decided later 
that scientific work of a chemical nature 
would interest him—but had a word with 
the juvenile employment officer, who obtained 
further information. The help of the Head- 
masters’ Employment Committee was 
obtained, and as a result the boy was fixed 
up with a junior scientific job. This was 
only a short time ago, and no further informa- 
tion is available on him yet. But there is not 
the slightest doubt that he is very much 
better placed now than he was. 
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Centenary Exhibits at the Imperial College 


No. I 


iw hundred years ago, in October, 1845, 
there was opened in London a school of 
practical chemistry that was named after Sir 
Humphrey Davy. Inthe following December 
the name was changed to “The Royal 
College of Chemistry.”” The existing Imperial 
College of Science and Technology at South 
Kensington, with its three constituent 
colleges, the Royal College of Science, the 
Royal School of Mines, and the City and 
Guilds (Engineering) College, traces its 
history back to that Royal College of 
Chemistry, and yesterday, therefore, it cele- 
brated its centenary at a function held in the 
Albert Hall. In connection with that cele- 
bration the departments of the three colleges 
are to-day and to-morrow thrown open to 
visitors. In general they wear their every- 
day aspect. But there are also to be seen a 
number of exhibits connected with the war 
work of the College-or with researches of 
particular interest that have been or are 
being conducted there, and, in addition, some 





FiG. 1—SLOT-BURNER F.I.D.O. INSTALLATION 
departments have made special arrange- 
ments for the display of equipment in action. 
Since engineers will be particularly interested 
in the work of the City and Guilds (Engineer- 
ing) College, we begin our account with some 
description of the things that can be seen 
there. 


Wark RESEARCHES 


Research teams of the Imperial College 
were engaged during the war on three investi- 
gations into the burning of fuels that are of 
particular interest. Researches were con- 
ducted into the combustion problems of the 
Whittle gas turbine, for the design of satis- 
factory flame throwing weapons, and for 
the development of F.I.D.0. fog dispersal 
units for airfields. This group of investi- 
gations spans the range of fuel-burning 
problems. For whereas in the gas turbine 
heat must be released with the shortest 
possible flame and with a weak mixture, 
precisely opposite conditions rule in the flame- 
thrower, where the whole object is to achieve 
the maximum possible flame length and the 
fuel air mixture is very strong. As for 
F.1.D.0., in effect it is space heating on an 
enormous scale, and the problem is to burn 
fuel at a sufficiently high rate over a wide 
area. The latter two of these investigations 


are the subjects of the two more important 
exhibits of the College. 

Flame - Throwing.* — Flame-throwing re- 
searches of the College are represented by 
the model flame-thrower which was used for 
the investigations. It is shown in action. 
The model is substantially the same as a full- 
scale thrower with the difference that the 
nozzle diameter is only a few millimetres, 
compared with diameters approaching an 
inch of full-scale plant. The pressure at 
200 lb. per square inch is substantially the 
same. In the model the jet is ignited by a 
coal-gas flame. The object of the research 
conducted with this model was an increase in 
the range of flame-throwing equipment. 
Using ordinary fuels, such as heavy oils, it 
was soon found that the range of flame pro- 
jection could be increased either by increasing 
the diameter of the nozzle or by using a fuel 
of higher viscosity. There were, however, 
objections to both these methods. The 
amount of fuel that can be carried by a mobile 
equipment is limited. Thus increase in jet 
diameter was necessarily accompanied by a 
decrease in the length of time during which 
the equipment could be in action. The use 
of high-viscosity fuels is accompanied by a 
steep rise in losses in the fuel ducts and 
nozzles, thus necessitating the adoption of 
higher pressures and consequently greater 
weights of equipment. But for a mobile 
plant it is desirable that the weight should be 
as low as possible. Clearly, what was re- 
quired was a fuel with the apparently contra- 
dictory properties of high viscosity in the jet 
to give long range, and low viscosity in the 
fuel ducts and nozzle to involve low pumping 
power. Such a fuel was found in the form of 
a petrol “ gel,’”’ a substance so viscous that, 
if contained in a bottle, it must be ‘“‘ shaken ” 
out, but which under the conditions ruling in 
ducts and pumps and the nozzle acts as 
though its viscosity were very low. The further 
fact was discovered and is well demonstrated, 
by the model thrower, that the ignited jet 
has a range of about twice that of the cold 
unignited jet. The equipment on view will 
throw a cold jet about 30 yards, whereas 
the range of the ignited jet is in the neigh- 
bourhood of 70 yards. Three factors 
co-operate to produce this curious result. 
According to Professor Lander, the main 
influence is the decrease in density and the 
increase in momentum of the burning enve- 
lope of the jet, which results in the jet itself 
travelling almost without air friction ; there 
is also some degree of lift caused by the co- 
travelling hot gases; and finally, when the 
jet breaks up the individual drops are pro- 
pelled by the impulse of the flames, burning 
in their wakes. 

F.I.D.0.—Many of the problems con- 
nected with fog dispersal on airfields were 
investigated at the Imperial College, and 
one of the exhibits consists of a full-scale 
unit of the slot-burner F.I.D.0. system, 
which is shown in action, together with 
a model of part of the control board that 
is to be installed in connection with the 
F.I.D.0. equipment at Heathrow airfield, the 
chief airport for London. In the slot-burner 
system the burners are housed in a cast iron 
trough below ground level—Fig 1—set in 
heat-resisting concrete Steel grids cover the 
slot and their primary purpose is to support 





fuller technical details on this 
subject and upon D.O. equipment are referred to 


* Readers neta 
F.L. 
Professor Lander’s Melchett lecture, an abstract of 





which is printed on page 330 of this issue. 





a wheel load of 45 tons, so that aircraft can, 
if necessary, cross them. Each burner con- 
sists of a long U tube, fin. diameter, laid 
horizontally in the trough with one leg 
vertically above the other. Entering petrol 
passes first through the upper leg of the tube 
before reaching the lower leg, in the upper 
surface of which there is a series of nozzles, 
0-093in. diameter at 6in. pitch. When in 
action, the flames from the burners impinge 
on the upper leg of the tube and vaporise 
the petrol passing through it. Vaporisation 
is ensured by a baffle scroll inserted in the 
upper leg of the tube to ensure turbulent flow 
of the petrol. The vapour jets from the 
nozzles travel at about 1000ft. per second 
and thereby induce air to flow down into the 
sides of the trough, rising thence to mix and 
burn with the vapour at the centre. Flame 
in a jet travelling at so high a velocity would 
normally be unstable. But the upper leg 
of the U tube and the cross pieces of the 
covering grating act as stabilisers. The 
upper leg of the tube is kept reasonably cool 
by the flow of petrol through it and the 
grating by the flow of cold incoming air. The 
resulting flame is short—ahout Ift. long— 
and so brilliant that to observe its shape it is 
necessary to use blue glass. 

There is a diagram of the proposed installa- 








FIG. 2—F.1.D.0. CONTROL BOARD 
tion at Heathrow airport on view. Alto- 
gether there will be 12,000 yards of burners, 
capable of burning petrol when the whole is 
in operation at the rate of 1000 tons of petrol 
per hour. There will be a line of burners on 
each side of the main runway, with double 
lines near and across the ends. For economy 
in use the burners are to be split up into 
forty-eight groups or sections, the majority 
about 350 yards long, all of which will be 
capable of independent operation, so that 
only so many can be lit as will suit the fog 
conditions ruling and the length of runway 
needed by the particular aircraft coming in 
to land. With a cross wind, for instance, 
only that line of burners to windward of the 
runway might need to be lit, whilst for a light 
aircraft only one-half or even less of the full 
runway length might need to be cleared. 
Clearly, the control of such an installation 
is not a simple matter, for under fog con- 
ditions visual observation of the behaviour 
of the burners is not possible. The method 
of control to be adopted is illustrated by the 
model control board that is on view—Fig. 2. 
At Heathrow the selection of the time to light 
up and the sections to be lit will be in the 
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hands of the aerodrome controller in the 
control tower, but the actual operation of the 
controls will be concentrated in a F.I.D.O. 
control room separate from the tower. In the 
control tower there will be a mimic diagram 
of the installation, together with switches by 
which the lighting up of any of the forty- 
eight individual sections can be pre-selected. 
During the process of lighting up the section 


The use of F.I.D.0. equipment is very 
expensive. It is estimated, for instance, that 
it costs about £450 to land a large transport 
aircraft under fog conditions by the use of 
the equipment. This figure, however, has 
to be considered in relation to the emergency 
conditions ruling. Without the use of 








F.I.D.O., the passengers might lose their lives 
and the aircraft itself, costing greatly more 











FiG. 3—-MODEL STRUCTURES LABORATORY 


of the diagram corresponding to the sections 
selected will be electrically lit, but will 
flicker. On the completion of lighting up, a 
process which, from cold, takes several 
minutes, the sections of the diagram con- 
cerned will glow steadily. 

The F.I.D.0. control room board will be 
divided into as many sections as there are 
sections of burners in the installation. Pre- 
selection at the control tower of any section 
to be lit up gives visible and audible indica- 
tions at this control room. The control 
system is so designed that as the various 
stages in the lighting up process are com- 
pleted signals are returned to the control 
board. Any failure thus becomes at once 
apparent. For instance, there are two 
igniters for each section of the installation. 
If both are in operation a lamp glows on that 
section of the control board concerned ; if 
one only the lamp flickers ; and if neither is 
working the lamp fails to light. 

In lighting up from cold all operations are 
automatically set going by the movement of 
a single switch. The pumps being started up, 
liquid petrol flows from the nozzles and is 
ignited by the ignition coils. The burning of 
this liquid petrol warms the fuel passing 
through the upper leg of the burner, thereby 
producing an increased back pressure on the 
pumps. As vaporisation takes place the 
pressure rises still further until when it 
reaches 15 lb. per square inch it is utilised 
automatically to switch off the ignition coils 
and to signal back an indication to the control 
board. At a higher pressure automatic fuel 
flow valves come into action, that fact again 
being recorded on the control board. At this 
stage the burners become operational and the 
appropriate signal is given in the aerodrome 
control tower. 

Once the installation has been in operation 
it retains sufficient heat for about an hour 
after shut-down to permit a “hot” start in 
which the earlier stages of lighting up can 
be eliminated. A suitable switch on the 
control board enables a “hot” start to be 


than £450, become a total loss. By control 
arrangements such as those planned for 
Heathrow the cost of operating the installa- 
tion can to some extent be reduced to accord 
with the size and value of the aircraft that 
is experiencing difficulty in reaching the 
ground safely. 

Classification of Dusts.—One of the prob- 
lems encountered in operating mechanically 


those of greater size. Usually it was found 
necessary to filter the air in two stages. A 
“eyclone”’ type filter was followed by a 
viscous oil device. For the development of 
suitable filters it was found desirable to use a 
dust during the experiments which would be 
closely similar to those experienced in 
practice, at least as to distribution of particle 
sizes. An exhaustive examination and 
classification of dusts was therefore under- 
taken at the College. One of the exhibits 
shows samples of dusts from various regions, 
including the Sahara and Burma, together 
with micro-photographs illustrating the 
character of the dust. ° 


Crviz ENGINEERING DEPARTMENT 


Prime interest amongst the civil engineer- 
ing departments must be conceded to the 
hydraulics laboratory in which the apparatus, © 
has been arranged to show a number of experi- 
ments. But before proceeding there the 
visitor would be well advised to take a look 
at two recently equipped laboratories, one for 
soil mechanics and the other for model 
structures. The first, which is concerned with 
a comparatively new subject, is equipped to 
conduct various tests on soils and many 
diagrams and photographs of earth “ slips ” 
and other soil movements are to be seen. 
The second is equipped with a wide variety 
of models of engineering structures, such as 
girders, arches, portal frames, suspension 
bridges, &c., to the majority of which 
measured loads may be applied so that the 
deflections may be observed. In the case of 
girders, springs are inserted into the tension 
members so that large easily measurable 
deflections will be produced by relatively 
small loads.. Amongst girder models are some 
of redundant structures, one at least of which 
illustrates how the deflection of such a struc- 
ture under a load may take place along a line 
not parallel to the direction of application of 
the load. Two models illustrate the behaviour 
of voussoir arches under excentric loading. 











propelled vehicles of all kinds in wartime is 
that of preventing unduly rapid wear due to 
the admission of dust to the working parts. 
This problem was particularly acute in desert 
warfare, but was capable also of assuming 
serious proportions under more normal 
circumstances. For its solution it required 
the development of suitable filters capable of 





selected instead of a ‘‘ cold ”’ one. 





removing the very finest particles as well as 
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FiG. 4—MAIN STRUCTURAL LABORATORY 


Failure first occurs by the opening of the 
joint nearest the point of application of the 
load on that side towards the centre line of the 
arch. Despite the failure, however, the arch 
retains its strength, for the joint—which 
opens at the bottom—acts as though it were 
pinning the two parts of the arch together at 
the top. On increasing the load still further 
a joint on the far side of the arch opens, this 





322 


THE ENGINEER 


Oct. 26, 1945 








time from the outer side inwards. But the 
arch still does not drop. It acts as though 
the two haunches of the arch are cantilevers 
whose outer ends are connected by a rigid 
member pin-jointed to them at each end. 
Finally, as the load is increased once more, 
failure occurs at the abutment joints and the 
arch falls. A similar but larger model of an 
arch is to be seen in our engraving illustrating 
the main structures laboratory. There, too, 
experiments were recently undertaken on a 
full-scale “masonry”’ arch with concrete 
voussoirs and mortar joints, which indicated 
that the sequence of events was the same on 
the large-scale as on the small, although the 
presence of mortar in the joints had quite 
a considerable influence upon the load neces- 
sary to cause the opening of a joint. 

Hydraulics Laboratory.—This laboratory is 
180ft. long by 60ft. wide and 30ft. high, with 
overhead cranes, adjacent workshops and 
stores. It is wired for about 200 H.P. and 
the pumps deliver a maximum of some 
10 million gallons of water per day, which is 
circulated from underground reservoirs up 
to constant level tanks, 60ft. and 30ft. above 
floor level, and back via the experimental 
apparatus and measuring tanks. The tank 
capacity is 50,000 gallons. The laboratory 
contains turbines, fans, dams, weirs, wave- 
tanks, cavitation and wind tunnels, nozzles, 
experimental pipes and valves, erosion tanks 
and various channels (the largest 5ft. by 4ft. 
by 120ft.), together with other apparatus 
required for training engineers and for 
scientific and industrial research. 

As in all other scientific laboratories, the 
main work is in developing and in simplify- 
ing reliable methods of thought which will 
stand the test of experiment. The field here 
concerned is the motion of fluids, chiefly air, 
water and oil, and theories developed mathe- 
matically for predicting such motions are 
tested in the laboratory. Conversely, pecu- 
liar motions and forces disclosed while 
experimenting are in their turn the subject 
for mathematical interpretation or explana- 





FIG. 5—PART OF THE HYDRAULICS LABORATORY 


tion. From time to time during such work 
industrial applications emerge as a by- 
product. On the other hand, industrial 
difficulties are brought to the laboratory for 
solution, and then the work becomes a search 
for simple methods for bridging the gap 
between idealised theory and practical engi- 
neering. 

Many experiments and models are to be 


seen in this laboratory. Amongst the models 
is one of a new reservoir for the Metropolitan 
Water Board, which is being used to test the 
effect of baffles, &c., upon the flow of the 
water. It is desired to prevent water entering 
the reservoir from finding its way directly to 
the outlet and, at the same time to eliminate 
stagnation in any part, thus ensuring that 
all the water is stored for a predetermined 





FIG. 6—-WAVE 


length of time before being discharged. In 
one of the channels with which the laboratory 
is equipped wave-making machinery has been 
installed and the destruction of waves by 
the effect of air blown upwards from the 
“sea bed” is demonstrated. This was a 
method of calming the sea proposed for use 








in connection with Mulberry harbours, but 


proved impracticable for that purpose on 
account of the immense amount of com- 
pressed air that would have been required. 
An accompanying engraving shows a wave- 
making tank in which the forces generated by 
waves on beaches and structures of various 
kinds can be examined and measured. There 
are also models of dams, by the use of which 
erosion at the toe of the dam, for instance, 





can be studied. We were interested to note 
in that connection how for many purposes 
quite large particles, wholly out of propor- 
tion to the scale of the model and, indeed, 
much larger than normal grains of sand, can 
be used to represent the river bed and to 
give satisfactory indications of the move- 
ments, scour, &c., that will occur on the full 
scale. Further models are set up to show 





MAKING TANK 


how river flow, the formation of sandbanks, 
&c., can be studied on a small scale. In one 
part of the laboratory a pool and orifice fish- 
pass model is being used for the determina- 
tion of the desirable shape of the floor and 
sides of each pool. Close by there is a small 
tank in which a new technique for studying 
water flow is being developed. Fine alumi- 
nium filings are introduced into the water and 
their movements, when illuminated by an 
electric are, are recorded photographically. 
(To be continued) 








The Publicity of Science 





THE London and South-Eastern Counties 
Section of the Royal Institute of Chemistry 
arranged a discussion on Saturday, October 
20th, on the publicity of science, with particular 
reference to chemistry. 

The meeting was held in the London School of 
Hygiene and Tropical Medicine, Keppel Street, 
London. Members of other societies concerned 
with chemistry and closely related sciences 
were welcomed, and representatives of the Press 
and publicity organisations were invited. Dr. 
G. L. Riddell (Director, Printing and Allied 
Trades Research Association) presided. 

Dr. O. J. R. Howarth (Secretary, British 
Association for the Advancement of Science) 
discussed publicity through the Press. He 
postulated that there was an increasing public 
interest in science ; he had seen it increase very 
perceptibly between the wars, it had increased 
during the recent war, and was still increasing. 
He did not think that science or the Press was 
yet making adequate provision to meet that 
interest. 

As to whether there was room in this country 
for a scientific news service such as existed in 
America, he said the American science news 
services were strong, efficient, and endowed for 
their specific purpose. The field for syndicated 
news in America was wide ; but he had heard it 
asserted that in this country the field was not 
wide enough to sustain a separate science news 
agency. Whether or not that was true, the time 
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seemed opportune for a review of the whole 
question. It was due to the public to let them 
know the benefits that science could confer upon 
them, affecting almost every moment of our 
daily lives; once the public understood what 
could be done by scientific research, they would 
see that those things were done. At present 
they had not sufficient knowledge to see to it. 

Mr. O. F. Brown (Chief Information Officer, 
Department of Scientific and Industrial 
Research) dealt with exhibitions, which he 
regarded as the most inspiring of all publicity 
media. Further, one could judge the effect of 
one’s efforts by mingling with the crowd at an 
exhibition, much more directly than was 
possible with any other form of publicity. A 
stand for a research exhibit should be designed 
to fit the exhibit, and not the exhibit to fit the 
stand. It should be good in line and attractive 
in colour. There was nothing so depressing as 
a row of specimen bottles, with labels badly 
printed and so small that people could not read 
them. If one needed to show @ specimen, why 
not place the bottle on a velvet throne, give it a 
spotlight, and let the people know that it was 
something unusual and that they should see it. 

If too much reliance were placed on demon- 
strations, a stand would be crowded at some 
stages and empty at others. In the D.S.LR. 
exhibition before the war, short lengths of film, 
120ft. to 160ft. long, were shown for three or 
four minutes, to illustrate laboratory processes 
and experiments, in place of difficult or expen- 
sive demonstrations. Panoramas were always 
attractive, hut he regarded them as unduly 
expensive for short-period exhibitions. 

Finally, he urged that there should be a group 
of people, interested in publicity for science, who 
should meet regularly. 

Mr. George A. Jones (Scientific Film Associa- 
tion) said that the need for science to be 
publicised was proved by the scientific film 
societies which had sprung up throughout the 
country. In 1938 there were two scientific film 
societies in the whole of Great Britain—one in 
London and one in Aberdeen. Very many had 
been formed since. The members saw films 
about science and its effects on their daily 
lives; on the whole the audiences were not 
composed of scientists. The societies had sprung 
up more or less spontaneously, and he felt they 
had arisen from a deep-seated urge on the part 
of the public to find out more about the modern 
world. Many of the members were housewives ; 
the membership of many of the societies 
amounted to many hundreds, and the number of 
societies, and the membership:, were growing at 
an amazingly rapid rate. 

There were two tasks awaiting the makers of 
films: first, to sweep out the unscientific and 
pseudo-scientific films with which we kad been 
plagued for some time; and secondly, to pro- 
duce new films dealing not only with science 
and technology but also with the meaning and 
effects of science. 

Mr. Vincent Alford (Acting Assistant Director 
of Talks, British Broadcasting Corporation) 
emphasised the great advantages of radio in 
interpreting the knowledge of the expert to the 
less expert, and its instantaneous nation-wide 
coverage. It was a responsibility of the B.B.C. 
to present science to the citizen and to ensure 
the highest possible standards in so doing. Two 
of the most important methods of projecting 
science by radio were by featuring and talking. 
The feature technique called for the employment 
of script writers to dramatise and actors to imper- 
sonate the characters of men of science ; it also 
called for music and various ancillary resources 
of radio. 

On the question of disarming the scientist’s 
fear of publicity, Mr. Alford emphasised that 
it was a burden on the scientific man to turn his 
mind to the interpretation of his material to 
non-learned audiences. But it was becoming 
clearly reeognised that no effort was too great 
for scientists to make to render themselves 
interesting and intelligible ; it was difficult, but 
it was very well worth while. 

Mr. ©. H. Price referred to a listening group 
which had been started at Luton to hear the 
broadcast feature ‘Science Magazine,” and 
said that chemists in the locality would help the 
listeners to make full use of those talks by 
answering questions after the broadcasts. 


Mrs. F. M. Tritton urged that scientific films 
should show the history of industries and the 
personal efforts that had been made. The 
** Pasteur’ and “ Curie” type of film did not 
give so much scientific publicity as one would 
like. Films such as she had in mind should 
have quite an appeal in news theatres. 

Mr. W. Dick (Editor, Discovery) quoted from 
the writings of Dr. Mellanby the advice that, if 
a reporter wanted information concerning 
certain experiments, he should be given that 
information with a view to ensuring that he 
was able to write an accurate story. He 
with Dr. Howarth that the initiative for the 
setting up of a scientific news service would 
have to come from Fleét Street; and he 
endorsed the view that, if there were the demand 
from Fleet Street, the scientists would not be 
found wanting. 

Mr. Pinder suggested that the B.B.C. should 
appoint a scientific editor to The Radio Times, 
who would publish a synopsis of forthcoming 
scientific talks. Another suggestion was that 
the B.B.C. might publish a scientific supple- 
ment, monthly or quarterly or yearly, contain- 
ing, preferably, full write-ups, and not just con- 
densed accounts, of some of the talks which had 
been given. 

Mr. Miall urged that the lay Press should 
appoint scientific editors, who would be 
responsible for “* vetting ’’ the articles published 
and would pick out from the technical and 
scientific Press any information which was of 
interest to the layman. 

Mr. Peter Hunot drew attention to the 
Industrial and Scientific Information Service, 
which was established about a year ago; it 
distributed information and served mainly as 
the medium through which the technical and 
general Press obtained news of developments in 
various branches of industry and science. 

Mr. Grugun suggested that D.8.I.R. publica- 
tions should be made available to the general 
public on terms attractive to the booksellers ; 
they were most excellent productions, but 
usually obtainable only through the Stationery 
Office. Scientific facts, accurately reported and 
in a form which would appeal to the general 
public, would have a tremendous demand. 

Mr. R. J. Rathbone, who said it was esti- 
mated that one thousand million visits were 
made to the cinemas annually in this country, 
added that the snag with regard to films was 
that they were very expensive to make; a 
sound film cost about £3 per foot, which meant 
some £1200 for a ten-minute film. Urging 
that. means be found to sponsor the right kind 
of films, he suggested that the Ministry of 
Education and some of the societies might help. 

Mr. T. McLachlan urged that it was necessary 
to avoid giving too much to the public at a 
time ; a few simple facts each time was enough. 

Mr. W. V. Van MHeyningem (Scientific 
Adviser to the broadcast feature ‘‘ Science 
Magazine’”’) said scientists must try to put 
across only one ide. in each short broadcast, 
and to use the least possible verbiage. 








Accidents on British Railways 
in 1944 


THE annual report of Sir Alan Mount, the 
Chief Inspecting Officer of Railways, was pub- 
lished on Monday, October 22nd. During 1944, 
it states, there were only two train accidents 
which resulted in loss of life among passengers. 
These occurred at Ilford and Gretna. The total 
of twelve passenger fatalities in these accidents, 
nine of which occurred at Ilford, is fifteen lower 
than the annual average for the five-year period, 
1940-44, and five fewer than the average for the 
previous five-year period. Altogether there 
were 402 train accidents of all kinds reported 
during the period under review, of which 188 
were caused by human failure. A total of 51 
fatalities among passengers, railway servants, 
and other persons, compares with 34 in 1943 
and 46 in 1942. Among passengers, the liability 
to casualty in train accidents was one killed 
in some 150 zillion carried, and with regard 











to railway servants, the passenger and freight 
train miles worked were about 29 million per 
fatality. In accidents connected with the move- 
ment of railway vehicles exclusive of train 
accidents, 199 passengers were killed, as com- 
pared with an average of 68 for the period 1935 
to 1939. Of this number, 89 occurred in falling 
from platforms and trains and when entering 
or alighting from trains, as compared with the 
same number in 1943 and the annual average 
of 53 during 1935 to 1939. The report states 
that these accidents were largely due to mis- 
adventure or were caused by want of caution 
on the part of passengers themselves. There 
were 292 fatalities among railway servants, 
seven of them women, in movement and non- 
movement accidents, as comparéd with 296 
(15 women) in 1943, and with an average of 
228 for the five-year period 1935 to 1939. Of 
the total, 59 were killed while working on the 
line, 86 while walking or standing on the line 
on duty, and 47 durmg shunting operations. 
Black-out continued to be a direct or contri- 
butory cause of many movement accidents. 


.Of the 119 passenger fatalities in movement 


accidents, 51 occurred after dark, including 
27 when attempting to enter or alight from 
trains and falling off platforms or being struck 
by trains. Of the 209 serious casualties to 
railway servants during black-out, in move- 
ment accidents, which numbered 66 killed and 
143 injured, restricted lighting was considered 
to have contributed to 71 accidents, which 
included 27 killed and 44 seriously injured. It 
is anticipated that by the coming winter this 
hindrance to full efficiency will have been finally 
eliminated. During 1944 there was an increase 
in passenger journeys on main line railways, 
compared with pre-war times, of 85 millions, 
and passengers were carried some 15,500 million 
more miles. On the average 90 million passenger 
miles were worked every twenty-four hours, an 
increase of 68 per cent., while freight traffic rose 
to 70 million ton-miles per day, an increase 
of 47 per cent. 








The Quarter’s Shipbuilding 
Returns 


Tue quarterly returns of Lloyd’s Register of 
Shipping have again been resumed, after sus- 
pension since July, 1939. Compilation of infor- 
mation regarding the shipbuilding industry 
throughout the world is not yet possible, and 
the new returns are therefore confined to ships 
being built in Great Britain and Ireland. 
Merchant vessels of 100 gross tons and upwards 
are taken into account and naval vessels are 
not included, but certain ships of the merchant 
type, such as tugs and tankers, which are 
intended for naval service, are included. The 
returns for the ended September 30th, 
1945, show that at that time there were 387 
merchant ships of 1,496,243 gross tons under 
construction in Great Britain and Ireland. 
That tonnage is 108,950 tons more than that 
which was in hand at the end of the previous 
quarter, and 326,788 tons more than the tonnage 
being built twelve months ago. The totals for 
the end of September, 1945, include four vessels 
of 8800 tons, two steamers of 7600 tons and 
two motorships of 1200 tons, upon which work 
has been suspended. Of the vessels being built 
in Great Britain and Ireland at the otid of 
September, 1945, 274, of 1,206,450 tons, or 
80-6 per cent., are under the inspection of the 
surveyors of Lloyd’s Register, with a view to 
classification by the Society. Most of the ships 
under construction are for the United Kingdom 
or British Dominions and Colonies, three being 
for Norway and one for France. It is of interest 
to record that at the end of September, 1945, 
there were under construction in British ship- 
yards oil tankers of 1000 gross tons and upward, 
numbering 51, and representing 412,196 gross 
tons. Of these ships, 21 are steamers with an 
aggregate gross tonnage of 172,636, and 30 
motorships of 239,560 gross tonnage. The work 
in hand is well divided among the principal ship- 
building centres. 
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Education of Engineers’ 


By Professor ANDREW ROBERTSON, D.Sc., Wh.Ex., M.I. Mech. E., F.R.S. 


M* object is to survey briefly the educa- 
tional activities associated with mecha- 
hical engineering, and perhaps offer some 
suggestions as to the directions in which 
changes, I hope improvements, can be made 
in the near future. I do not think it advisable 
to look too far ahead, for I am well aware that 
all too frequently the grandiose schemes of 
men as well as of mice “ gang aft agley.” We 
have only to recall the fate of the Fisher Act 
of 1918 which anticipated many of the sections 
of the Act of 1944 in which we are largely 
interested, to remind ourselves that whilst 
Parliament may propose, some other power 
disposes. 

At the outset I think it will be useful for 
my purpose to remind you of the essential 
elements in engineering and science, and to 
that end I will take the definitions given in 
Webster namely, “ Engineering is the art 
by which the properties of matter are made 
useful to man in structures and machines,” 
and science, ‘“‘ A knowledge which has been 
systematised and formulated with reference 
to the discovery of general truths-on the 
operation of general laws.” These definitions 
serve to emphasise that engineering is not 
science alone, but the art by which the know- 
ledge provided by science is utilised in the 
service of man in the production of machines 
and structures. 

In practice we recognise these essential 
elements and expect from an engineer a 
knowledge of the science required for the 
construction and use of the machine or struc- 
ture, skill in the art whereby that knowledge 
can be utilised, and an appreciation of the 
cost which may determine whether or not the 
result of his labours can be useful to man. 

In considering the education and training 
of an engineer, we are therefore concerned 
very much indeed with a knowledge of science 
and with the techniques which must go with 
it. One must also include qualities of 
character, for in engineering, as in every walk 
of life, the race is not simply to the gifted in 
science or art. In the history of our Institu- 
tion there are many examples of men who 
have, through native engineering talent com- 
bined with strength of character, risen from 
the ranks to eminence as inventors, experi- 
menters, designers, and manufacturers, thus 
demonstrating that given the right personal 
qualities early educational handicaps can be 
surmounted. This, however, is no argument 
against the provision of greatly improved 
educational facilities, for there are many men 
of natural ability who are performing useful 
functions in industry who would have been 
able to do so still more effectively if they had 
had the advantage of a more complete educa- 
tion than was available to them. 

We are so intimately concerned with the 
crafts which are utilised in the construction 
of our products that in any discussion of 
educational activity we must take the whole 
field of engineering into our purview. Whilst 
it is true that the engineering of a job is 
first the thinking and scheming necessary to 
design and make it, much of the knowledge 
to be utilised is so intimately related to 
methods of construction that an engineer 
must have a good acquaintance with the 
crafts employed, even though he be but an 
indifferent executant himself in most or 
indeed all of them. 

Recent discussions have shown that the 
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Council is convinced that mechanical engi- 
neering can usefully absorb a considerable 
increase in the output of universities and 
technical colleges of young men trained to the 
standards of engineering degrees or of Higher 
National Certificates. A larger proportion 
than desirable of applicants to join the Insti- 
tution who hold supervisory positions at a 
professional level present technical educa- 
tional qualifications which are below modern 
standards and requirements. The consider- 
able increase in the flow from the technical 
colleges of men with Higher National Certi- 
ficates which had occurred before the war, 
and which has since been amply maintained, 
is welcomed, but the absence of a correspond- 
ing increase in the numbers of those taking 
full-time university courses is to be deplored. 
Even under pre-war conditions the supply 
of such men was not adequate to the changing 
needs of industry. The process may have 
been retarded by slowness in the recognition 
of the versatility of engineers whose training 
included full-time university education. Ex- 
perience during the war has proved the readi- 
ness with which such men can be productive 
in new and widely different activities in 
mechanical engineering. The Council is of 
the opinion that the needs of a healthily 
advancing industry with expanding exports 
and the need for highly qualified technical 
representatives overseas will require that the 
output from the universities be twice that of 
the immediate pre-war years. It is also of 
the opinion that a corresponding increase of 
part-time students from the technical colleges 
could be readily absorbed into positions of 
responsibility to the great advantage of 
industry and that no attempt should be made 
to limit the number of students embarking 
on engineering courses of both types. 

Nothing should be done to stereotype at too 
early a stage the technical education of young 
engineers or their selection for the differing 
responsibilities they will have to undertake 
in later life. It is, however, very necessary 
that there should be ample opportunities for 
students whose abilities develop late to 
transfer from the courses on which they have 
originally embarked to those of higher types 
right up to the universities. 

As far as formal education is concerned, 
therefore, the Council encourages young men 
to pursue organised courses of various types 
and by their success in the examinations 
associated with them obtain whole or partial 
exemption from the Institution’s own exami- 
nation. To an increasing extent our own 
examinations tend to be taken mainly by 
those, a diminishing number, who, for various 
reasons, are unable to complete at a technical 
college the necessary courses. 

The educational requirements of the Insti- 
tution can therefore be satisfied by two 
different qualifications, 1.e., a degree or a 
Higher National Certificate with endorse- 
ment. I think we should recognise that these 
are by no means equal in their demands on 
the student. Leaving out of account that 
important element of university life not 
included in the formal time-table, and com- 
paring only the actual hours of instruction, 
one finds that the degree man must spend 
from two to three times as many hours as 
the Higher National Certificate man in order 
to qualify to sit for his examination. This is 
the ratio even if the Higher National Certi- 
ficate man pursues @ course having part-time 
day release over the whole period of study, 





and this is by no means general; and if it 
is also assumed that both start at the same 
level educationally, which, of course, is not 
the case. 

There is no doubt at all about our need for 
both types of men, and there is much to be 
said for both methods of training for the 
particular type of man for which each scheme 
has been designed. The only argument 
there need be is about the relative numbers, 
the stage at which men in one category found 
to be more suitable for the other can be trans- 
ferred, and the best method of training for 
each. In my opinion, the difference in avail- 
able time is so great that inevitably it has 
considerable influence on the style of the 
teaching. It is therefore preferable to keep 
them separate and probably under existing 
conditions in this country in separate educa- 
tional institutions. 

This raises the very difficult question of 
the function of the university and the tech- 
nical college. The problem is not a new one. 
It was evidently the subject of some concern 
to the University Grants Committee as far 
back as 1921 in the very early years of its 
existence. I will quote a few passages from 
the 1921 report: ‘‘ There is nothing in the 
nature of technology which makes it neces- 
sarily unsuited to the method and spirit of 
university work. The very fact that this 
alliance between science and *industry is 
intimate, and the border line between pure 
and applied science difficult to define, 
involves serious difficulties for the univer- 
sities. 

“We cannot ignore a certain tendency to 
lay an exaggerated emphasis on utilitarian 
applications in some technological depart- 
ments. ... It would be in the worst interests 
of industry itself if the study of scientific 
problems were to be approached by the 
universities from the point of view of imme- 
diate material advantage.... We believe 
it to be urgently necessary therefore to define 
more closely the aim of university courses in 
engineering and technology, and to differ- 
entiate such courses from work properly 
assignable to technical colleges.” 

So far as I am aware, nothing much was 
done on the problem until 1944 when the 
Government appointed a Committee under 
the chairmanship of Lord Eustace Percy 
with the following terms of reference: 
“Having regard to the requirements of 
industry, to consider the needs of higher 
technological education in England and 
Wales, and the respective contributions to be 
made thereto by universities and technical 
colleges, and to make recommendations, 
among other things, as to the means for main- 
taining appropriate collaboration between 
universities and technical colleges in this 
field.”’ As the Committee had not reported 
at the time this Address was prepared, I 
take this opportunity of expressing my own 
attitude to the problem in so far as engineer- 
ing is concerned, and hope that when the 
conclusions of the Committee are made 
public it will be found that my views receive 
some support. 

I have long held the opinion that there is 
a definite field for the technical college distinct 
from that of the faculty of engineering of a 
university and that a recognition of this 
would greatly help forward the developments 
in education which we should like to see. 

In my opinion, the range of activity of the 
technical college should be the crafts at one 
end and the Higher National Certificate and 
specialised technological work at the other. 

The aim of a university department should 
be to produce potential leaders of the profes- 
sion, particularly those men who are most 
likely to make significant advances in the 
solution of the many problems which are 
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constantly arising in engineering. The best 
education for such men is not necessarily the 
same as the best education for the others. 

Despite the fact that the first Chair of 
Engineering in the world was founded in 
Great Britain, when in 1840 Queen Victoria 
instituted the Regius Chair at Glasgow, we 
in this country have not been conspicuous in 
our appreciation of the part that universities 
can play in furthering the interests of our 
profession. As long ago as 1888 in an intro- 
ductory lecture at Leeds, Professor Archibald 
Barr combated the idea that an apprentice- 
ship beginning at an early age was suflicient 
training for an engineer. He gave illustra- 
tions from a discussion which took place in 
1874 between the American Society of Civil 
Engineers and the American Institution of 
Mining Engineers, in which not a single 
person who took part in the discussion upheld 
the system of apprenticeship without a college 
course. 1 forbear giving the opinions ex- 
pressed by some important people in this 
country at that time and merely note that 
they were very reactionary. 

We have travelled a long way since then, 
but there is still a real need in many quarters 
for a better understanding between univer- 
sities and industry. Some critics suggest 
that whilst universities may be very well 
adapted for training technicians, they are not 
so successful in influencing the supply of 
good-quality executives, managers, and others 
capable of holding responsible positions. A 
few go so far as to say that any effect a 
university may have on such men is more 
harmful than otherwise. Far be it from me to 
maintain that every graduate is a born engi- 
neer or executive. I know too much of the 
animal for that. I am sure that there are 
men in the universities who would be better 
elsewhere, and that there are others who are 
not there who ought to be. 

I would, however, suggest that such criti- 
cisms are based on an inadequate appreciation 
of what can be done to improve qualities of 
character. We all recognise that in engineer- 
ing, as in every human activity, qualities of 
character are potent in the determination of a 
man’s achievement. Not imagination alone, 
not honesty alone, not courage alone, not an 
adventurous spirit with a touch of the 
gambler, not even intelligence alone, will 
suffice, but some combination of all these is 
certainly necessary in order to ~achieve 
excellence. But does anyone know how to 
produce men who are potential leaders ? 
Surely we must admit that we know very 
little about how to produce leaders. The 
general opinion is that the formative years 
for character building are those of childhood, 
so that all we can do in works as well as in 
educational institutions is to provide the 
conditions which will conduce to the develop- 
ment of moral qualities. 

There can be no doubt that to-day we need 
more men who have received a good scientific 
and technical training, and I maintain that 
the university is the place where much of 
this should be given. It may be true that 
some fail to develop character there, but I 
am quite sure that the majority do not fail, 
and I think it probable that those who do 
would have failed no matter where they had 
been trained. Which of us having a son 
who showed decided intellectual promise 
would not give him the opportunity of a 
university training ? 

I think the solution of our difficulties is an 
intimate collaboration between industry and 
the university. To industry, graduates are 
in the nature of very valuable raw material, 
and it will pay handsomely to spend some 
time and care in fashioning it so as to make it 
capable of producing its full value. Some 
firms have now accumulated considerable 





experience in this process, but frequently far 
too little attention is given to the training of 
college apprentices. 

A point of some importance is the number 
of men who should receive a university 
education in mechanical engineering. I have 
already quoted the result of recent discus- 
sions to the effect that the output should be 
doubled. It is difficult to get accurate figures 
of the distribution of engineering graduates, 
since it does not follow that a man neces- 
sarily follows the particular branch of engi- 
neering which he studied at the university. 
If, however, we take the first degrees awarded 
in the five years 1934-35 to 1938-39 we find, 
approximately, that 35 per cent. were civil, 
24 per cent. mechanical, and 41 per cent. 
electrical. These figures exclude the Cam- 
bridge and Oxford degrees and the London 
external degree, since it is not possible to 
assign these to the different branches. 

To some extent the difference between the 
percentage of electricals and mechanicals is 
no doubt due to the relative youth of the 
electrical engineering industry. In the 
period 1924-35 the output of the electrical 
engineering industry increased by over 70 per 
cent., whilst that of mechanical engineering 
by only about 10 per cent. It is to be 
expected that a rapidly expanding industry 
will absorb more highly trained men than one 
in which the conditions are nearly stable. 
One must, however, note that the value of 
the output in mechanical engineering in 
1935 was over 70 per cent. greater than that 
in electrical engineering. One is driven to 
ask if the relativestagnation in certainsections 
of the mechanical engineering industry may 
not in part, at any rate, have been due to the 
lack of appreciation of the need for highly 
trained men. I think one could produce 
evidence which would justify one in answer- 
ing the question in the affirmative. At any 
rate, it deserves very serious study. 

Comparisons are sometimes made of the 
university population in different countries, 
which invariably place England, in particular, 
in an unfavourable position as regards 
numbers. Thus in 1934 the number of 
inhabitants per student was— 
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It must be noted that in that year there 
were many searchings of heart about the 
extent of unemployment amongst graduates 
in many Continental countries. I have not 
been able to get data for engineering alone 
and to form a reliable estimate of the position, 
one would need accurate knowledge of the 
magnitude of the industry and the numbers 
engaged in it in the different countries... As 
far as the U.S.A. is concerned, it is known 
that only about 40 per cent. complete the full 
course. It is therefore preferable to compare 
the number of first degrees awarded. In the 
session 1938-39 the number of first degrees 
awarded in civil, mechanical, and electrical 
engineering in the U.S.A. was about 1 in 
26,000 inhabitants. In England, Scotland, 
and Wales, the number of degrees in 
civil, mechanical, and electrical engineering 
awarded per year during the period 1934-35 
to 1938-39 was practically the same for each 
country, t.e., 1 per 51,000 inhabitants. Thus 
on a basis of population the U.S.A. turns out 
about twice as many graduates in civil; 
mechanical, and electrical engineering as 
Great Britain. It is also of interest that. in 
this group the mechanicals contribute 37 per 


cent., the electricals 33 per cent., and the 
civils 30 per cent. 

This comparison, crude as it is, suggests 
that our educational scheme should be so 
designed that at every stage it is possible for 
promising students to be transferred to the 
course best suited for them. Fortunately, 
we have a good tradition on which to build. 
At the present time about 60 per cent. of the 
students entering a university had com- 
menced their education in an elementary 
school and before the war over 40 per cent. 
received some assistance in the form of 
scholarships, exhibitions, or other awards. 
In Germany, with a larger university popula- 
tion, it has been stated that less than 5 per 
cent. of the students come from the working 
classes. Whilst the figures are not strictly 
comparable, they emphasise that in this 
country the educational system is much more 
elastic than on the Continent. 

Perhaps some of you may think that I 
have been too concerned with what are rela- 
tively secondary matters, and that what is 
lacking is some ideal to which we should aim. 
I will therefore conclude with an extract from 
an address by Professor A. N. Whitehead, 
the distinguished mathematician and philo- 
sopher, than whom few have written more 
wisely on education: ‘People are shy of 
ideals, and accordingly we find a formula- 
tion of the ideal state of mankind placed by 
a modern dramatisty in the mouth of a mad 
priest : ‘In my dreams it is a country where 
the State is the Church and the Church the 
people ; three in one and one in three. It 
is a commonwealth in which work is play and 
play is life; three in one and one in three. 
It is a temple in which the priest is the 
worshipper and the worshipper the wor- 
shipped ; three in one and one in three. It 
is a godhead in which all life is human and 
all humanity divine ; three in one and one 
in three.’ It is, in short, the dream of a 
madman. 

“‘ Now the part of this speech to which I 
would draw attention is embodied in the 
phrase, ‘ It is a commonwealth in which work 
is play and play is life.’ This is the ideal of 
technical education. It sounds very mystical 
when we confront it with the actual facts, 
the toiling millions, tired, discontented, 
mentally indifferent, and then the employers. 
‘ I am not undertaking a social analysis, 
but I shall carry you with me when I admit 
that the present facts of society are a long 
way off this ideal. Furthermore, we are 

that an employer who conducted his 
workshop on the principle that ‘ work should 
be play ’ would be ruined in a week. 

“* The curse that has been laid on humanity, 
in fable and in fact, is that by the sweat of 
its brow shall it live. But reason and moral 
intuition have seen in this curse the founda- 
tion for advance. The early Benedictine 
monks rejoiced in their labours because they 
conceived themselves as thereby made fellow- 
workers with Christ. 

“ Stripped of its theological trappings, the 
essential idea remains, that work should be 
transfused with intellectual and moral vision 
and thereby turned into a joy, triumphing 
over its weariness and its pain. Each of us 
will restate this abstract formulation in a 
more concrete shape in accordance with his 
private outlook. State it how you like, so 
long as you do not lose the main point in your 
details. However you phrase it, it remains 
the sole real hope of toiling humanity ; and 
it is in the hands of technical teachers and 
of those who control their spheres of activity, 
so to mould the nation that daily it may pass 
to its labours in the spirit of the monks of 
old.” 








+ G. B. Shaw, “‘ John Bull’s Other Island.” 
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UTILISATION OF ATOMIC ENERGY 


It is generally presumed, probably rightly, 
that the time will come when atomic energy 
will be added to existing fuels as a source of 
industrial power. But we must take with far) 
more than a grain of salt statements current’ 
a few weeks ago such as that about the con- 
struction of an “atomic” locomotive’ 
within the next two years. As well might 
we expect to see, at any moment, atomic 
energy sold in flexible tubes like petrol for, 
our lighters! A vast amount of research! 
and development has to be completed before: 
all the problems of the controlled employ-) 
ment of split atoms are solved. Indeed, we 
may have to begin where the heat engine 
began and to work out a new science to take 
the place of thermodynamics. Certairily the 
thermo-dynamics of atomic power production, 
‘will not be the same as that of the ordinary 
“heat” engine. The present conception of 
atomic energy is that we may use it in 
place of fuel in heat engines. Possibly in the 





} than the energy it releases. 
jeffect can be realised, so that, let us say, a 


course of time better ways of employing it 
will be found. It might, for example, not 
inconceivably, be converted directly into light 
or into electricity without the interposition 
of machines, or be used to drive a jet plane 
without any mechanism at all. 

It must not be supposed, however, that 
atomic energy will become an economical 
source of power in a few years. At the 
moment, as we all know, it is fabulously 
costly and, pace the popular Press, there is 
not a particle of evidence that its cost is 
likely to fall to the economic level in the near 
future. It is not now, and will not be for 
many a day, perhaps never, a competitor with 
normal fuels, (i.e., those that can be readily 
oxidised) for normal uses. When, therefore, 
we hear people speaking about the decadence 
of coal and oil, and throwing doubt upon 
the value of research into the utilisation of 
common fuels, we may safely retort that, not 
only are such fuels not likely to be displaced 
in the near future, but that for many, many 
years, possibly until all the resources are 
expended, they will retain their predomin- 


3/ance for all save highly specialised duties. 


It would seem that when unscientific persons 
talk of atomic energy they think of it as 
something that can be got for next to nothing; 
that all we have to do is to split a few atoms, 
no more than are contained in a threepenny 


336 | Dit, to drive the “Queen Mary ” across the 


Atlantic and back. As a matter of fact the 
material—uranium at present—from which 
atomic energy is now derived is extremely 
rare and its preparation is tremendously 
costly. In all probability the energy expended 
on the preparation of the material is greater 
Even if a trigger 


very little uranium would force a lump of coal 
to release its energy slowly, it is not improb- 


*/ able that the cost, all things considered, would 


be very high. For it is not sufficient to 
release or generate vast amounts of energy ; 
we must employ machines and appliances for 
using the energy conveniently. We can 
readily release the energy in coal by burning 
it in a power-house, but think of the boilers, 


| the turbines, the generators, the switchgear 


and a thousand details that are required 
before we can reduce it to a condition 
for transmission through wires, and think 
then of all the apparatus that is needed 
before the electrical energy can be recon- 
verted into mechanical energy for the driving 
of machines. The simple fact is that, as an 
American author has put it, ‘‘ The fuel cost of 
a kilowatt-hour of electricity is orly a minor 
part of the total cost, and the share con- 
tributed by electricity to the final cost of 
most consumer goods is minute.” In other 
words if we got all our energy free by split- 
ting atoms we should not be much better off 
economically than we are at present. 

Tt will be noticed that we have spoken only 
of probabilities and likelihoods. Knowledge 
of the potential developments of atomic 
energy is still reserved to only a few 
physicists, and—we say it with trepidation— 
it would be wise to treat their prophecies 
with deferential reserve. In any human 
thing not fully tried there reside unlimited 
and unsuspected chances of error. It is 
known from experience that a new inven- 


tion or discovery almost invariably takes 


many years of research and experimentation 














to bring it to a position of reasonable! 





efficiency. When, therefore, even so great 
an authority on nuclear physics as Pro. 
fessor Oliphant speaks of atomic energy 
as being commercially available within a 
few years, we, as engineers, will understand 
him to mean no more than that the energy 
will be there ready for engineers to enter 
upon the long process.of finding out how to 
use it safely and economically. 


Team Work and Education 


THE Melchett Lecture, of which an abstract 
is printed on another page of this issue, was 
delivered before the Institute of Fuel last 
week by Professor Lander. He revealed a 
number of new facts about the wartime 
development of flame-throwing devices, 
F.I.D.0. fog-dispersal installations for the 
emergency landing of aircraft, and the 
Whittle engine. The delivery of the Lecture, 
whether it is a coincidence or not, was well 
timed to accord with the Centenary of the 
Imperial College of Science and Technology, 
which occurred yesterday, and in connection 
with which there are being exhibited at the 
City. and Guilds (Engineering) College a 
model flame-thrower with which much experi- 
mental work was done, and a full-scale 
F.I.D.0. burner installation with a model 
control board, as mentioned in another 
article in this issue. 

But it would be very unfortunate if the 
technical merit of the Melchett Lecture 
proved so absorbing as to obscure the real aim 
of Professor Lander in delivering it. The key 
to the author’s object is given in the first 
paragraph of the Lecture. It is pointed 
out that ‘“‘ there are many problems so com- 
lex or carried out under such extreme 
physical conditions or with such exacting 
requirements of apparatus that they are 
utterly beyond the capacity of any single 
worker, and can only be successfully ex- 
plored by a competent or even a brilliant 
leader assisted by engineers, pbysicists, 
chemists, &c., with first-rate fundamental 
training.” Again and again throughout the 
Lecture Professor Lander recurs to this asso- 
ciation, not solely of engineers with engi- 
neers, but of engineers with physicists, 
chemists, geologists, and workers in a wide 
range of other branches of science acting 
together as a team to elucidate a problem. It 
is, of course, in such cases primarily the task 
of the team leader to hold the balance between 
the specialised advices of his team members. 
For a specialist is necessarily somewhat 
biassed by his complete familiarity with his 
own field and his far from complete know- 
ledge of any other. Just as a surgeon in a 
case of doubt naturally recommends the use 
of the knife, whereas a physician will be pre- 
judiced by his training in favour of a course 
of treatment, the specialist in any field desires 
to follow his own bent and is dubious of the 
value of venturing far from it. Thus we may 
agree with Professor Lander that a team 
leader must ‘‘ above all, possess that critical 
sense which is based on a wide experience and 
broad knowledge of scientific work,” and 
that he further needs “ sufficient knowledge 
of the various sciences to enable him to follow 
the reasoning of the individual members of 
the team.” Yet it may be added that the 
best of leaders will be at a loss unless the 
members of his team also have certain 
qualities that fit them to serve in it, notably 
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that degree of self-criticism which is neces- 
sary for a realisation of the possibility of bias 
and for the generation of toleration for the 
inevitable bias in others. 

The facts about team work emphasised 
by Professor Lander might well be used as 
the basis of a discussion as to whether the 
organisation of our engineering research 
institutions should be overhauled to ensure 
the continuance in peacetime of that happy 
collaboration witb other sciences that proved 
so successful in war. But it happens that in 
the same week in which the Melchett Lecture 
was presented, Professor Robertson made the 
education of engineers the subject of his 
Presidential Address to the Institution of 
Mechanical Engineers. Thought is thus 
diverted in a different direction. For if engi- 
neering problems in the future are increasingly 
to need for their solution the collaboration of 
workers in several scientific as well as engi- 
neering fields will there not be certain reper- 
cussions on the technical education of engi- 
neers? For years past this journal has 
pleaded, not without some signs of success, 
for a broadening of the scope of technical 
education, believing that a tendency towards 
specialisation, if unaccompanied by breadth 
of acquaintance with many other spheres of 
human knowledge and behaviour, is in the 
best interests neither of engineers themselves 
nor of the profession as a whole. The team 
leader, Professor Lander implies, needs 
breadth of understanding, humanly as well as 
technically. Is it not clear also that for effec- 
tive work the members of the team, too, 
should share those qualities? Are those 
qualities any the less required amongst any 
kind of team, whether of engineers on the 
staff of a factory or amongst research workers 
in a laboratory ¢ How much can be done in 
colleges and universities to encourage their 
early development may be a matter of dis- 
pute. But of the desirability that all that 
can be done should be done there can, we 
think, be no doubt at all. 








Literature “ 


Aviation. (Home University of Modern 
Knowledge.) By H. E. Wimpenris. Oxford: 
University Press. 1945. Price 3s. 6d. 

THIS is a very successful little book. It com- 

prises less than 200 small pages, but into 

that limited space Dr. Wimperis has suc- 
ceeded in compressing a great deal of informa- 
tion about the problems of aviation and in 
presenting interesting reflections upon the 
future of flying. There is nothing in it that 
can be described as new, but the author 
writes, as everyone knows, an attractive 
style, and he places before readers who may 
be for the most part non-technical, an 
excellent summary of recent knowledge. 

After a couple of chapters on history and 

research, he gives us one on “ Flight and 

Physiology,” a subject about which the 

general public knows very little and should 

know more. Then come two essays on “‘ The 

Airplane in War” and “ Civil Aviation.” 

The former was written before VE day, 

but recent releases confirm Dr. Wimperis’ 

final words that ‘‘ what is certain is that the 
longer war lasts, the more potent a weapon 
does the airplane become.” The essay on 

“ Civil Aviation” covers the familiar argu- 

ments about the future and shows what a 

very small output of machines will meet all 





reasonable requirements. The author has no 
two minds about fiying subsidies, ‘“‘ An 
unmitigatedly evil feature of civil flying,’”’ he 
calls them. In his final chapter he discusses 
“ Aviation in Relation to World Security.” 
He poses the problem, ‘‘ How are we to guard 
the world from the use of civil aviation for 
purposes of aggression ?’’ and agrees that 
nothing less than “‘ world-wide measures will 
meet the case.”” Nevertheless, he concludes 
that “ the immediate international ownership 
and control of all aviation would be danger- 
ous to world security.” Recent events, 
notably the furious advance of propulsive 
efficiency, the atomic bomb, and the pro- 
bable coming of useful atomic energy, have 
made the problems of the future more urgent 
and more difficult than before, and Dr. 
Wimperis’ able and well-informed review of 
current arguments is very properly and 
fittingly presented in a Home University 
library. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


SCIENTIFIC POLICY 


Srr,—Of late, scientists and engineers have 
complained on numerous occasions that the 
Government and the politicians have failed, 
and are still failing, to make full use of the 
scientific and technical knowledge which they 
are only too eager to place at the Government’s 
disposal. It is true that recent disclosures have 
shown that the very latest scientific and tech- 
nical knowledge was utilised in the prosecution 
of the war, but the role to be played by science 
and technology in peacetime would appear to 
be much less important. From other quarters, 
exhortations have been addressed to scientists 
and engineers to make their opinions heard, and 
to take an interest and preferably a hand in 
shaping Government policy to the benefit of the 
community and ultimately to the benefit of the 
whole of mankind. 

In my opinion, the failure of scientists and 
technicians to make their voice heard in Govern- 
ment circles and, for that matter, in the com- 
munity generally, and the failure of the Govern- 
ment to make use of science and scientific prin- 
ciples is due to the absence of a comprehensive 
scientific policy. Specialists can advise Govern- 
ment Departments on the scientific aspects of 
nutrition, health services, and the like. These, 
however, are just individual subjects. The 
scientists have nothing to say on such subjects 
as nationalisation or private ownership, Govern- 
ment control and direction or individual enter- 
prise, to name just a few. A scientist called 
upon to discuss these questions will differ in no 
way from a politician, except perhaps that the 
latter will be more fluent. As such, the scientist 
is doomed to failure in competition with the 
professional politician. 

It will, no doubt, be pointed out that science, 
and consequently a scientific policy based on 
scientific facts and on scientific facts only, 
cannot express any opinion for or against 
nationalisation or private ownership, for 
example, because, to begin with, there cannot 
even be given a scientific definition of the 
concept of ownership. This is, of course, per- 
fectly true, but all it means is that in formu- 
lating the scientific policy it will be necessary 
to omit, among other things, the concepts of 
private and. national ownership, at least as 
they exist at present, and see whether a work- 
able system can be developed without involving 
them and other scientifically indefinable con- 
cepts and categories. That this should be 





perfectly feasible is indicated by the fact that 


the mechanical, physical, chemical, biological, 
and other processes and activities necessary, 
for example, for the production, distribution, 
and utilisation of food and other commodities 
are, per se, independent of such concepts. 

It will further be objected that even if sucha 
scientific policy or system could be worked out, 
it would be hopelessly abstract and unaccept- 
able to the man in the street. The question of 
acceptance involves an evaluation of the results 
to be expected from the operation of a policy or 
system, and in this respect the scientific policy 
with its predictable results will certainly be 
ahead of other systems and policies which in 
the past have been accepted by the man in the 
street on the basis of promises, and in the 
absence of anything better, and which over the 
centuries have led to the mess—to put it 
mildly—in which mankind finds itself at 
present. 

Science and technology have reached a state 
of development in which the accumulated know- 
ledge and experience can be used to formulate, 
and carry into effect, a comprehensive scientific 
policy and plan of action. It is to be hoped that 
scientists and engineers will at long last under- 
take this task, instead of using that knowledge 
and experience in the production of bigger and 
better armaments for unscientific Governments 
to play with. Faced with this task, scientists 
and engineers can no longer disclaim responsi- 
bility for the use to which the products of their 
brains and work are put. A. BERR. 

Aylesbury, October 17th. 





THE POLITICAL ENGINEER 


Sm,—I am prompted to ask you to be good 
enough to invite comments from other readers 
by the receipt of a letter from a managing 
director, from which I quote :— 

**T saw ‘ X’ a month or so back, and I rather 
gained the impression that he had developed 
into a politician dealing with the trades unions, 
and that his engineering knowledge is noé of 
much advantage to him.” 

Is not this a serious position, when (as in the 
above case) it is realised that the ability, skill, 
and enthusiasm of a “‘ born ’’ engineer is being 
wasted on matters which have no bearing on the 
profession, and whilst this is an individual 
instance, I am aware that similar conditions 
prevail in most engineering establishments, 
with the consequent misdirection of the training 
and experience of those involved, to the detri- 
ment of engineering generally and the frustra- 
tion and disappointment of the man concerned. 

I am conscious of the fact that most qualified 
men find themselves in posts far removed from 
their ambitions when entering the profession, 
but “‘ political engineer ”’ is a vocation to which 
few, if any, would aspire. 

My point is that the technical and practical 
application required from the qualified man 
cannot be hindered by extraneous matters, and 
is it not time that a serious view be taken of the 
trend away from that continuous and concen- 
trated study and application necessary to retain 
the pioneering prominence for which this 
country has been famed. E. G. Davis. 
West Ealing, October 17th. 
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The Whittle Jet Propulsion Gas Turbine’ 


By Air Commodore F. WHITTLE, C.B 


.E., R.A.F., M.A., Hon. M.I. Mech. E.f 


No. III—(Continued from page 312, October 19th) 


THE DeEsIGN AND TESTING OF THE W 1 X AND 
W 1 ENGINES 
HE leading particulars of the W1 engine 
are given in Table II, and the general design 
is illustrated in Fig. 20 and in Figs. 21 and 22. 
TaBLE I1.—Leading Particulars of W1 
Dimensions are in inches. 


Compressor impeller— 


Tip diameter ... ... ... 19 

ers 

Outer diameter of eye 10-75 

Inner diameter ofeye ... 5:5 

Number of blades... ... 29 

Material .. se es Hiduminium RR 59 
Compressor casing— 

Material Mg Alloy No. 299 DTD. 

350 

Turbine— 

Mean diameter of blades... 14 

Blade length ... ... ... 2:4 


Firth-Vickers Rex 78 
Material of disc... Firth-Vickers Stayblade 
Bladechord ... ... ... 0°8 
Number of blades... ... 72 

Maximum speed— 
Revolutions per minute ... 


The W1X was built from components 
ordered for the experimental engine and from 
certain parts made for the W1 which were 
rejected as ‘‘ unairworthy.”’ The W 1 X differed 
from the W 1 only in respect of the necessary 
adaptations. 

The general design of the W 1 was very similar 
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Combustion chamber details not shown 


Fic. 20—Assembly of W1 Engine 


to the third model of the experimental engine, 
except that much lighter scantlings were used, 
Other important differences were as follows :— 


sy* (1) Avery different and much lighter design 
F of auxiliary drive box was used. 

(2) The number of turbine blades was 
increased from sixty-six to seventy-two, and 
the fir-tree root fixing was used. 

(3) The blower casing carried four mount- 
ing points for attachment to the tubular 
engine bearer structure of the aircraft. 


Testing of the W 1 X.—The intensive testing 
of the W 1 X resulted in a series of modifica- 
tions to the W 1 (and the other engines then in 
course of design and manufacture). It was a 
most useful engine, and we did 132 hours of test 
running with it in nine months. After that it 
was sent to the General Electric Company of 
America, where it was used for demonstration 
purposes. 

The Testing of the W 1.There is little to be 
said about the testing of the W 1 without going 
into excessive detail. There were early “‘ teeth- 





* First James Clayton Lecture, Institulion of 
Mechanical Engineers, October 5th. Abstract. 

+ Special Duty List, R.A.F., attached to Power Jets 
(Research and Development), Ltd., Whetstone, Leicester. 
The statements and opinions expressed herein are the 
personal views of the lecturer, and are not to be taken 


ing troubles,’’ of course, but serious troubles at 
speeds up to the rating at which it was decided 
to fly were avoided by virtue of our experience 
with the W1X, and though testing of the 
engine did not begin until April 12th, 1941, we 
succeeded in getting through a twenty-five-hour 
special category test to clear it for flight, 
installed it in the aircraft, and completed the 
ten hours of flight trials, all in forty-six days. 
The engine was cleared for flight at a static 





B. Tachometer generator. 


A. Fuel pump. ater pump 


D. Lubricating oil pump. 


Fic. 21—View, from Gear Case End, of the W1, the First Flight Engine 


thrust of 8501b. at 16,500 r.p.m. Typical 
performance curves are given in Figs. 23 and 24. 

It was intended that each of these two engines 
should be fitted with a governor to prevent 
overspeeding. Such a governor is neces- 
sary, because the fuel required for full speed 
diminishes with height; hence, for a given 
setting of throttle—which itself consists of a 
needle valve—engine speed increases with 





FiG. 22—Rotor Assembly of the W1 Engine 


height. However, a satisfactory governor was 
not ready in time for the flight trials, and so we 
did without. All jlater engines were provided 
with a governor and a barostat relief valve (by 
means of which the maximum fuel-line pressure 
was made a function of the height; as height 
was increased, the fuel pressure was reduced). 
We received much valuable help from Dr. H. R. 
Ricardo, F.R.S., M.I. Mech. E. (Past-President), 
and his team in the design and development of 





as in any way representing the opinions of the Air 
Ministry or the Ministry of Aircraft Production. 


The general arrangement of the aeroplane js 
shown in Fig. 25. — 


Some Brier Nores ON THE W 1A, W 2, any 
W 2B EnaInEs 


The W1A Engine.—The W1A engine wags 
designed for a thrust of 1450 Ib. 

The general arrangement has many features 
in common with the W 1, but air cooling was 
used for the turbine instead of water cooling 
the fins of the air cooling fan being machined 
integral with the turbine disc. Another im. 
portant difference was that stationary guide 
vanes were mounted at the entry to the blower 
intakes to give the air a “ pre-whirl” in the 
direction of rotation. 

Initial tests with the W 1A were very dis. 








appointing, primarily because of low turbine 
efficiency. Surging of 
the blower was experi. 
enced for the first time, 
but in the case of this 
engine it was cured by 
dispensing with the air 
cooling system at the 
rear side of the turbine 
wheel. (The cooling air 
to the rear side of the 
wheel discharged into 
the exhaust annulus 
and being relatively 
“stagnant,” it caused 
* choking ”’ of the ex. 
haust. This lowered the 
capacity of the expan- 
sion system below the 
surge point of the 
blower.) 

A substantial im. 
provement in ° turbine 
efficiency was achieved 
by fitting a redesigned 
set of blades. The un- 
successful blades had 
profiles based on aero- 
foil sections. With the 
new ones we returned to 
more conventional pro- 
files, though still con- 
forming to angles appro. 
priate to vortex flow. 
Eventually, though this 
engine fell short of its 
design performance, it was relatively success- 
ful, and it powered the “ E 28” aeroplane in 
flight trials. 

The W 2 Engine.—This engine was a failure. 
It was too ambitious. Of the many serious 
faults in the design, perhaps the worst was that 
we had designed for an exit velocity from the 


C. Oil starter motor. 
G. Oil tank. 
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- Test results 
- ** Design ’’ performance. 


Fic. 23—The W1 Engine; Curves of Thrust, Specific 
Fuel Consumption, and Exhaust Temperature 
Plotted Against Speed 


turbine much too near the speed of sound, so 
that when the assumed component efficiencies 
were not realised the exhaust velocity reached 
the critical value at speeds well below the design 
full speed. Both the compressor and turbine 
efficiencies were substantially lower than the 





these and other fuel-line accessories. 


expected figures, the net result being that 
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Fic. 25—Fuselage Arrangement of the Experimental Aeroplane “ E 28/39” 


of design assumptions, and therefore no serious 
attempt was made by Power Jets to develop it. 
We relied on the revised design known as the 
W 2B to give us what we wanted. 

The general design of this engine is illus- 
trated in Figs. 26 and 27. A great deal of 
development work was required before the 
W 2B gave its design performance, but that 
is a story which must be told later. As already 
mentioned, this was the parent design of the 
Rolls-Royce ‘“‘Welland’’ engines which powered 
the “Meteor” fighter, and of the American 
General Electric Company’s engines which 
powered the Bell P.59 A (or ‘“‘ Airacomet ”’). 


A Note on GERMAN WORK 


Evidence from Germany recently obtained 
indicates that the Germans started practical 
work on jet propulsion gas turbines at about the 
same time as ourselves, i.e., 1936, but that they 
succeeded in flying with this system of propul- 
sion before we did (believed to be a few days 
before the outbreak of war). However, the 
engine they used was of a type subsequently 


| 
too early in this country, 
‘ y and it was technically 
fe a long way behind the 
SWAIN See British engines, being 
much heavier in pro- 
portion to its power, 
having a much bigger 
fuel consumption, and only a fraction of the life. 
Moreover, it had the serious disadvantage of 
being very sluggish in response to the throttle. 
This, combined with the low reliability of the 
engine and the high wing loading of the aero- 
plane, represented a very dangerous combina- 
tion, and it is believed that fatal accidents were 
so numerous as to affect the morale of the pilots 
very seriously. : 


A Norte ON THE FUTURE 


So far I have confined myself to the past, but 
a brief word about the future may not be out 
of place. 

Jet propulsion is only one way of using the gas 
turbine in aircraft propulsion (incidentally, the 
gas turbine method is only one of about five 
systems of jet propulsion which have been 
developed to, or nearly to, the practical stag 
during the war). Up to now far too much 
emphasis has been placed on the jet propulsion 
aspect of this development. This particular 
mode of using the gas turbine has come first 
because it happens to be the simplest, but there 
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FiG. 27—Assembly of the W2B Engine 


aeroplane. I make the reservation about the 
light aeroplane because at present it appears 
to be far more difficult to design for the low 
power necessary than it is to design for much 
higher powers than we use at present. 

The uses of the gas turbine will not, of course, 
be confined to aircraft. It has already been 
successfully used in locomotives in Switzerland, 
and in other ways. I expect to see it reach some 
prominence in the field of marine propulsion. 








AMERICAN LocoMOTIVES FoR FRANCE.—On July 
30th the French Railway Mission in the United 
States took delivery of the first of 700 new engines 
being built in that country under a Lend-Lease 
credit arrangement. It was one of 180 engines of 
the 2-8-2 type, being constructed by the Lima 
Locomotive Works and its leading particulars are 
as follows :—Cylinders, two, 234in. by 28in. stroke ; 
boiler pressure 220 lb. per square inch ; wheel base, 
35ft. 8in.; driving wheel diameter, 65in.; weight, 
256,000 lb.; tractive force at 85 per cent. boiler 
pressure, 44,500 lb.; weight of tender loaded, 
160,000 lb.; overall length of engine and tender, 
79ft. 3in. 








abandoned, and successful flight trials with the 


is no doubt that the gas turbine will also be used 
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Team Work 


By ©. H. 


No. I 


T has happened that most of my work has 

been carried out in association with a team, in 
my earlier days as a member and later as the 
team leader, and it is of the possibilities of such 
team work that I wish mainly to speak. The 
trend of research, and still more so of the appli- 
cation of research to industry, during the inter- 
war period, demanded, as never before, the 
co-operation of men trained in the different 
branches of science. The lone researcher will 
probably always fulfil an important réle, but 
there are many problems so complex, or carried 
out under such extreme physical conditions, or 
with such exacting requirements of apparatus, 
that they are utterly beyond the capacity of 
any single worker, and can only be successfully 
explored by a competent, or even a brilliant 
leader, assisted by engineers, physicists, 
chemists, &c., with first-rate fundamental 
training. Effective work cannot be done with- 
out inspired direction, but the leader and his 
team are complementary, and should stimulate 
one another, and assist mutually in filling in the 
gaps in one another’s knowledge and experience, 


S Percentage 
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Fic. 1—Comparison of Efficiencies of Steam and Gas 
Turbines for Large Power Plant for Different Turbine 
Temperatures. (Based on Gas Turbine Cycle, Includ- 
ing Intercooling, Regeneration and Reheat) 


The training ground for the leader is the team, 
and it has been my good fortune to work suc- 
cessively under Sir Joseph Petavel, Sir George 
Beilby, Sir Charles Parsons, Sir Richard 
Threlfall, and Sir Henry Tizard, all first-rate 
scientists and, perhaps more important, out- 
standing personalities. 

The research team is the logical outcome of the 
individual worker. Even such a giant as 
Faraday needed the assistance of others in his 
experimental work. But with the vast expan- 
sion of science the requirements of a team are 
now far greater. The director should, above all, 
possess that critical sense which is based on a 
wide experience and broad knowledge of 
scientific work. His team among them should 
have a detailed acquaintance with the principal 
sciences, and indeed some of them may be men 
of greater scientific standing than their leader. 
The position of the director may thus be a 
difficult one, and call for great tact and know- 
ledge of men and-affairs, as well as for sufficient 
working knowledge of the various sciences to 
enable him to follow the reasoning of the indi- 
vidual members of his team. In my own experi- 
ence, in starting the survey of the national coal 
resources, I was faced with the problem of 
knitting together the contributions of organic, 
inorganic, and physical chemists ; of physicists, 





* Institute of Fuel. Melchett Lecture. October 17th. 


assumed. The diagram must therefore not be 
taken as showing results attainable in engineer- 


in Research’ 
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geologists, zoologists, botanists, and paleo- 
botanists; of mining, civil, and mechanical 
engineers; and of oil and fuel technologists. 

Experience has taught me that difficulties 
may arise in deciding under what names results 
should be published. The interests of the con- 
trolling organisation may sometimes entail 
secrecy, at any rate for a time. When publica- 
tion becomes possible, a general account of the 
results of the whole programme would probably 
be pres _nted as the work of the organisation. 
But many of the component items might be 
published elsewhere under the names of those 
who were responsible for them. This question 
of publication is of great importance, particu- 
larly to the junior scientific officers, since it may 
enable them to get higher degrees, and also to 
make names for themselves. This does not 
imply that results and papers should be shared 
out ; @ man should only be allowed to publish 
matter which the Director is satisfied is his own 
work. Above all, it is hoped that the day is 
past when a Professor or Director insists that 
his own name should appear on every publica- 
tion issuing from his laboratory. 

Having formulated certain ideas with refer- 
ence to team work, I shall now describe shortly 
some war investigations carried out by large 
groups. These deal with :— 


(a) Combustion work in connection with 
gas turbines and jet propulsion. 

(6) Research and development of a model 
law to predict performances of flame- 
throwers. 

(c) Research and development on petrol 
burners and their supply, and signalling 
arrangements for fog dispersal on aerodromes 
(F.I.D.0O.). 


These should be of special interest to this 
Institute, inasmuch as (a) is concerned with 
extremely short flames, (b) with extremely long 
flames, and (c) with space heating on an almost 
fantastic scale. 


FUTURE OF THE GAS TURBINE 


While the jet propulsion gas turbine will 
probably be used for many aircraft purposes, 
both military and civil, it is only a relatively 
short step to convert the engine so as to deliver 
power on a shaft by passing the exhaust gases 
through a further turbine. This adds to the 
complication, but the engine now becomes a 
power unit for all purposes, including airscrew 
drive and marine or locomotive propulsion and 
eventually electric power generation. 

I shall not attempt here to go into the future 
of the gas turbine as an industrial power plant, 
a subject for many lectures itself, but it is clear 
that the experience gained in recent years in 
developing the simple jet propulsion engine for 
aircraft is a considerable step towards other 
industrial applications. 

For success in these directions, however, the 
thermal efficiency of the simple gas turbine will 
need to be substantially improved, and there are 
good prospects of this. In the limited space 
available it is not possible for me to go into 
these matters in detail, but it is interesting to 
note that progress in the future as in the past, 
is mainly dependent on developments in four 
fundamentally different branches of engineering 
science, namely, the rotating or aerodynamic 
compressor, high temperature resisting metals 
for turbine blades and dises (including blade 
cooling), high heat release combustion chambers, 
and heat exchangers. Fig. 1 compares the gas 
turbine with the steam turbine for large-scale 
electric power generation. In this diagram all 
refinements such as heat regeneration from 
exhaust gases to air prior to combustion, com- 
pressor intercooling, turbine reheat, have been 





indicating what the future may hold based on 
reasonable assumptions. 


EFFECT OF EFFICIENCIES OF COMPRESSOR Anp 
TURBINE AND OF COMBUSTION CHAMBER 
LossEs 


Fig. 2 shows the relation between the eff. 
ciency of the turbine or compressor and the 
turbine temperature for different output of 
the whole engine, including the extreme cage 
represented by the left-hand curve when the 
engine is only just self-maintaining. If the 
efficiencies fall below the values given by this 
extreme curve, the engine will not turn over; 
thus for a turbine temperature of 600 deg. Cent, 
at least 67 per cent. efficiency in turbine and 
compressor is necessary. This curve explains 
the failure of many early attempts to build gas 
turbines, and not until compressor and turbine 
efficiencies were improved did the successful 
gas turbine arrive. Once past the minimum 
condition, the output of useful power increases 
both with increase in turbine or compressor 
efficiency and with turbine inlet temperature, 
The conditions are such that the dividend both 
in power and in thermal efficiency from a small 
percentage improvement of compressor or 
turbine efficiency is considerable and the 
development of efficient compressors is therefore 
of first-class importance. Likewise the retum 
from an increase in turbine operating tempera- 
tures is substantial, especially if the overall 
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FiG. 2—Relations Between Turbine or Compressor Efi- 
ciency and Turbine Inlet Temperature for Different 
Net Outputs in Horsepower per Pound of Air Flow per 
Second. (Based on an Air Inlet at Atmospheric 
Pressure 14-7 1b. Per Square Inch and Temperature 
15 Deg. Cent. with a Compression Ratio of 4: 1) 


compression ratio of the engine is considerably 
increased although this cannot be discussed, 
here. 

‘Another factor of fundamental importance is 
the reduction in the air consumption per horse- 
power with either improved compressor and 
turbine efficiencies or increased turbine tempera- 
tures. For the air consumption per horsepower 
determines roughly the size of the plant, and 
this explains why early gas turbines, such as 
that of Armengaud, were so large and clumsy 
compared with the present types. Thus both 
from the point of view of more compact plant 
and of lower fuel consumption improvements 
must be made in compressors and turbines and 
turbine operating temperatures must be raised. 
For handling the large quantities of air neces- 
sary high-speed aerodynamic compressors of 
the centrifugal or axial type are necessary. 
Aerodynamic compressor research is highly 
specialised and involves expert knowledge on 
compressible gas flow. 

Improvements in materials for turbines 
during recent years have been very marked, and 
in this field a new branch of the old engineering 
subject of materials has arisen in which 
specialised knowledge of metallurgy and crystal- 
lography is needed. In addition, techniques 
have to be worked out for fatigue and creep 
testing under the conditions which occur in 4 
turbine. To take one instance, dises of gas 
turbine wheels are normally so highly stressed 
that plastic yielding occurs every time the dise 
is started or slowed down. 

Lastly, the development of combustion 
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for aircraft purposes, has involved specialised 

knowledge of the chemistry and physics of 
combustion. The problem was to burn fuel 

completely at weak overall air/fuel ratios in a 
very short length of flame, and to obtain a 
reasonably even cross-sectional distribution of 
temperature at the exit of the chamber, at the 
same time keeping the pressure loss to a 
minimum. Overheating the chamber walls 
must ulso be avoided. 

Many new combustion problems remain to be 
solved, including the reduction of losses, the 
burning of heavier fuels, possibly pulverised 
coal, increasing the life of combustion chambers 
for marine and land turbines and the provision 
of still higher velocity combustion chambers 
for supersonic aircraft. Progress in combustion 
chamber research for the jet propulsion gas 
turbine has been helped during the war by the 
M.A.P. Combustion Panel, of which I hav- 
had the privilege of acting as Chairman, This 
has co-ordinated research work in the various 
branches of fundamental science and the engine 
development. This Panel is an offshoot of the 
Gas Turbine Collaboration Committee started 
early in the war by Dr. Roxbee Cox. The 
Collaboration Committee, consisted of tech- 
nical representatives of all the firms engaged in 
gas turbine development and construction for 
the M.A.P. The Combustion Panel consisted 
of experts from the Royal Aircraft Establish- 
ment, Power Jets, Ltd., Joseph Lucas, Ltd., and 
the Asiatic Petroleum Company, Ltd., who were 
specialising in the combustion equipment, 
together with scientists and engineers from 
universities and research institutions. One 
result has been that the combustion chambers 
in our jet propulsion aircraft have been consider- 
ably superior to those developed in Germany, 
as indeed has been the whole engine develop- 
ment. No firm could afford to have exclusive 
call on such a wide body of knowledge and 
experience, and on that account it is in the 
national interest that collaboration of this type 
should be fostered for work of a fundamental 
nature between industrial firms and scientists, 
as part of our peacetime policy. 

The development of the gas turbine is an 
illustration of the value of team work, and 
future progress depends on _ co-operation 
between the mechanical engineer, the aero- 
dynamicist, the metallurgist, and the com- 
bustion physicist and chemist. 

(To be continued) 











Large Pump Drives for 
Waterworks ‘ 


THE industrial demands for water in the 
Rand, South Africa, have necessitated the Rand 
Water Board augmenting its supplies by the 
construction of two new pumping stations, one 
at Zwartkopjes and the other at Vereeniging. 
Both stations were required to handle a daily 


considerable head, involving unusually large 
drives. The contract for the pumps was placed 
with W. H. Allen, Sons and Co., Ltd., of Bed- 
ford, who obtained the driving motors from the 
Metropolitan-Vickers Electrical Company, Ltd. 





the delivery height is only 530ft. Accordingly, 
the pumps are smaller and require slip-ring 
motors of lower capacity. At this station the 
motors are rated, subject to the same qualifica- 
tion as before, at 3000 H.P., 11-kV, 744 r.p.m. 





odasiicciio cai trains 








Fic. 2-—3000 H.P. 


The Zwartkopjes station is worked with two 
pumps, each delivering 20 million gallons per 
day to a height of 1150ft. They are driven, 
through Bibby flexible couplings, by 6500 H.P., 
11-kV, 1490 r.p.m. slip-ring motors, one of 
which is illustrated in Fig, 1. A stator is shown 
in Fig. 3, with end-bells removed to display the 
winding. ° Both the stator and the bed-plate 
on which it is mounted are of fabricated con- 
struction. The rating mentioned above is in 
accordance with B.S. 169—1925, with the 
exception that the temperature rise shall not 
exceed 35 deg. Cent. on site where the altitude 
is 5000ft. above sea level. The motor is 
designed to withstand 25 per cent. overload for 
two hours and 100 per cent. momentarily. On 
official test in the works, the two motors were 
found to have efficiencies, including stray load 
losses, of 96-09 and 95-94 per cent. respec- 
tively, at a power factor of 0-895 in each case. 
The machines are self-ventilating, but a motor- 
driven fan is included in each equipment to 
overcome the pressure drop due to ducting and 
filtering the air from outside the station. The 
starting of the motors is effected by Metrovick 
liquid starters, operated by hand wheels counter- 
weighted to facilitate adjustment. 

The Vereeniging station also consists of two 





output of 40 million gallons, and that against a 


duplicate pumps, each delivering the same 
quantity as at the other station, but in this case 
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11-KV SLIP RING MOTOR 











11-KV SLIP RING MOTOR 


One of these motors is illustrated in Fig. 2. 
They are similar generally in construction to the 
6500 H.P. machines, except that they have a 
larger number of poles and their slip-rings are 
mounted at the inside of the bearings. Official 





FIG. 3-STATOR OF 6500 H.P. MOTOR 





works tests on these machines yielded full-load 
efficiencies of 95:23 per cent. in’ both cases, 
with power factors of 0:91 and.0-908 respec- 
tively. 








A Simple Portable Hangar 


Tue difficulty involved in designing large 
portable covered structures having an exten- 
sive clear floor space, such as aircraft hangars, 
and which have to be capable of rapid erection, 
has been met by a simple form-of construction 
developed by Nicholas Straussler and Co., Ltd., 
Byron House, St. James’s Street, London, 
S.W.1. From this firm we have received par- 
ticulars of portable structures, the designs of 
which combine rigidity and strength with quick, 
easy erection, without the use of any special 
tools or subsidiary plant, other than either a 
pair of shear legs or a tractor or lorry. These 
structures comprise a series of frames made of 
detachable units requiring a minimum of space 
for transport or storage. The frame units are 
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assembled flat on the site with their bases pin- 
jointed to two side ground members built up 
in sections according to the required length of 
the structure and the number of frames. The 
crowns of the frames are also pin-jointed to a 
crown bar the same length as the ground 
members. At each end across the width of 
the structure, and between the ground members, 
tension cables are coupled to prevent spreading. 
On completion of assembly, with all the frames 





Leeds. It has a capacity of 34 tons, or 140 cubic 
feet, and is intended for a rail gauge of 32in. 
We are informed that it can easily be built 
to suit a 36in. gauge. Its all-welded body of 
frin. mild steel plate is formed with a continu- 
ous central corrugation, and this, coupled with 
top edge reinforcement, combines strength with 
a rigidity which enables the car to stand up 
to the hard usage it is normally subjected to 
in mine service. The design also eliminates any 
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DESIGN OF TYPICAL FRAME FOR PORTABLE 


lying flat on the ground, shear legs or a tractor 
are connected by cable to the forward end of the 
crown bar, and, as the cable is hauled in, the 
series of frames swivel on their base pins into 
an upright position. Once upright, the frames 
are rigidly fixed by either tension bars between 
each roof corner and extensions to the ground 
members, or by tension cables between the tops 
and bottoms of the back and front end frames. 

The design of a typical frame may be seen in 
the accompanying drawing. It comprises four 
fabricated girder units, ABC, BCD, DEF, 
and EF G, rigidly bolted together at B, C, D, 
E, and F. The frame so formed is pin-jointed 
to the ground members HH at A and G, to 
the crown bar J at D, and to the roof spacers 
KK at B and F. The two end frames of a 
structure have a base tension cable L between 
them to prevent any tendency of the ground 
members spreading outwards. A group of 
frames, according to the size of the structure, is 
assembled lying flat on the ground, and a 
haulage cable is coupled at D on the topmost 
or end frame. As the cable is hauled in, the 


series of frames swivel on the pin-joints at|}- 


A, B, D, F, and G to bring the whole structure 
into an upright position. To hold the structure 
rigid, tension bars from B and F to forward 
extensions of the ground members HH, or 
tension cables between B and H and E and G 
on the two corresponding end frames may be 
used. All the swivel and coupling-pins are eye- 
bolts, and a tommy-bar is the only tool required 
by erectors to assemble a structure. Once a 
structure is up it may be rapidly covered with 
canvas, and in some of the larger ones lines and 
pulleys may be placed on the frames, prior to 
hoisting in position, to simplify and speed 
covering. It will be seen that no skill or special 
tools are required at any stage in erection, and 
as all the units are made interchangeable, no 

. numbering or other method of directing order 
of assembly is required. 








An All-Welded Mine Car 


In the accompanying illustration may be seen 
one of a number of mine cars now being made for 








HANGAR 


potentially dangerous outside projections or 
sharp inside corners likely to form a moisture 
trap and start corrosion. . 

A rigid underframe is welded to the body, 
and comprises substantial steel solebars and 
deep channel headstocks, with angle longi- 
tudinals and channel crossbars, all being well 
gusseted and cleated together. At suitably 
reinforced points on the underframe buffer 
guides, tieplates and tippler stops are welded. 





journals, are suspended on heavy laminateg 
steel springs and slide in steel hornblocks 
welded to the undercarriage. 








A Thread Measuring Gauge 





THE accompanying illustration shows a simple 
little device now being made by J. E. Baty ang 
Co., Ltd., of 39, Victoria Street, London, S.W. 1, 
for the purpose of rapidly and accurately 
checking the effective diameter of screw threads, 
Known as the ‘‘ O-Vee ”’ gauge, it is based upon 





THREAD MEASURING GAUGE 


the three-wire method of thread measurement, 
and is intended for use in conjunction with a 
hand micrometer. It comprises a_ finger. 
operated spring-wire clip, having two turns of 
wire set to close firmly round the effective dia- 
meter of a thread. The diameter of the wire 
and set of the coiled section is made according 
to the dimensions of the type of screw thread 
being checked, and this is indicated on a metal 
tab fixed to one end as a finger-grip pad. This 
tab is marked with the size and type of thread 
for which the gauge is to be used, and also with 
the upper and lower limits over the wire for a 
specified fit. In use the gauge is placed on a 
thread by compressing the two ends together. 





Combined central cast steel spring buffers and 
drawbars are designed for a drawbar pull of 


This action opens out the two coils and permits 











10 tons. Swivel type coupling links are fitted 
to permit the cars to be emptied in a tippler 
without the necessity for their being uncoupled 
from a train. The coupling pins are fitted with 
spring retaining plungers, both being chained 
to the buffers to prevent loss. 

The cars are carried on 14in. diameter cast 
steel wheels, each running freely and fitted with 
two taper ioller bearings. These bearings are 
protected from dirt by covers and grease seals, 
and lubricated by means of a grease gun. The 





use in this country by Robert Hudson, Ltd., of 


axles, which are 3}in. square with machined 





ALL-WELDED MINE 











CAR 


them to he slipped freely over the tops of the 
threads without screwing. When the coils are in 
therequired position the finger pressure is remov- 
ed and the coils bed firmly down into position on 
the effective diameter. A micrometer is then 
used to take a reading over the tops of the two 
turns of wire. The fact that the wire is sprung 
over and not screwed along the threads avoids 
wear and permits rapid checking at a number of 
points along the length of a screw. We are 
informed that the gauges are being made for right 
and left-hand threads, for most thread forms 
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and for standard and non-standard pitches. It 
js claimed that they retain their accuracy over a 
jong period of use, their effective life comparing 
favourably with that of ring gauges. 








South African Engineering 


Notes 
(By our South African Correspondent) 
CaPre Town. 


Natural Gas Industry 


THE possibility of building up in South 
Africa a plastics industry and a chemical 
industry on a large scale by the exploitation of 
natural gas which is found in association with 
coal deposits, was pointed out by Mr. Harold 
Wilson, of the Bio-Chemical Laboratory, 
Johannesburg Health Department, in an 
address to the Association for the Advancement 
of Science recently on “‘ Methane: A Neglected 
National Asset.”’ 

Mr. Wilson said a national survey would 
probably disclose extensive supplies of natural 
gas in South Africa, and the wide range of 
chemical products that could be obtained from 
methane, @ constituent of natural gas, would 
make possible a large-scale chemical industry. 
By breaking down methane a key substance in 
the plastics industry—formaldehyde—could be 
obtained, and this, with the wide cultivation of 
soft wood trees, would give the foundation of a 
plastics industry. At a bore-hole in the Wit- 
bank district about 20,000 cubic feet of gas was 
issuing daily. This bore-hole had been blowing 
for over twenty years. In other countries 
during the war immense advances had been 
made in the plastics field. Soft woods impreg- 
nited with plastic had become a material of 
construction superior to hards and capable of 
replacing metals for many purposes. 

The South African Forestry Department had 
shown that in some districts softwood trees 
grew with phenomenal rapidity, and recently 
Dr. H. H. Bennett, of the United States, when 
asked if he could suggest any product which 
South Africa could grow better than any other 
country, expressed the belief that the produc- 
tion of softwood in this country might lead the 
world. Softwood production alone might not 
seem a very satisfactory aim, but with the 
simultaneous development of a plastics industry, 
impregnated softwoods and other quick-growing 
fibrous materials, it could become a major 
export industry, which could be in full-scale 
output within twenty years. 

The Kalahari Rivers ¥ 

The climatic significance of the rivers 
and lakes of the Kalahari to the Union of South 
Africa—a subject that has been debated ever 
since the publication of Professor Schwartz’s 
“The Kalahari ”’ or “‘ Thirstland Redemption ”’ 
—has been determined at first hand by the 
Minister of Lands, Senator A. M. Conroy, a 
number of Members of Parliament, and several 
scientists. 

Professor Schwartz’s idea was, briefly, that 
water was being lost to the sea through the 
breaching of the Victoria Falls within historic 
times, and that the loss of water thus caused 
was resulting in the drying up of South Africa. 
He argued that theloss of water could be checked, 
and Lake Ngami and the great Makarikar 
depression refilled with water, the evaporation 
of which would cause more rain to fall in South 
Africa. 

The problem of the Kalahari is as complex 
as it is fascinating. Apart from the Zambesi, 
which forms the northern border, the Kalahari 
is watered by two big rivers, the Okavango and 
the Linyanti (also called the Chobe). All three 
rivers rise in the Angola highlands. The 
Okavango, the most southerly, breaks up into 
an inland delta about 100 miles south of the 
Bechuanaland border, and most of its water is 
lost by evaporation in the deltaic swamps. In 
exceptional years it overflows northwards into 
the Linyanti, and some water finds its way 
southwards past Maun, south of which it again 


Ngami and some by way of the Botlele River 
to the Makarikari depression. The Linyanti, 
between the Okavango and the Zambesi, also 
runs into a mazy series of swamps in which 
most of its water is lost, only a comparatively 
small trickle of its water eventually finding its 
way into the Zambesi. 

The total water resources of these two rivers 
are probably about half those of all the rivers 
of the Union combined. . This is an important 
fact to bear in mind, when considering the claim 
of the late Professor Schwartz that if, by a 
system of dams and canalisation the northern 
Bechuanaland river systems were made to 
“restore”? the ancient lakes of Ngami, the 
Mababe depression, and the Makarikari 
depression, the resultant evaporation would 
increase the thirstland’s rainfall. Most of the 
water is already evaporated, and still there is 
little rain. As Professor Sutton powerfully 
argued in his Presidential Address to the South 
African Society of Civil Engineers some months 
ago, the rainfall of South Africa depends on 
vast meteorological forces over which man has, 
and can have, no control. 


New Margarine Factory 


Work has begun on the £29,000 factory 
which is to make margarine in Durban. It is 
hoped that the factory will be completed and 
equipped to produce table margarine for the 
lower-income groups early next year. 


Radio Parts Made in S.A. 


When the British, American, and 
Canadian radio industries were all strained to 
the utmost in 1941, it became urgently desirable 
that South Africa should start producing wire- 
less components and assembling radio equip- 
ment, says a bulletin from the Director-General 
of Supplies. A survey in August, 1941, showed 
that South Africa’s radio industry was only 
beginning to pass from the purely servicing of 
domestic radio equipment stage to one of pro- 
duction on a small scale. In December, 1941, 
production was developed in two factories 
established in Cape Town and Johannesburg. 
The Cape Town factory provided for the main- 
tenance of wireless equipment on S.A.N.F. 
minesweepers, on ships of the Royal Navy and, 
on Merchant Navy vessels. As a direct conse- 
quence of the Japanese war, production in South 
Africa was increased beyond that originally 
planned, and was allocated to the Cape Town 
factory, while the one in Johannesburg was 
devoted mainly to developing the first models 
and assembling and testing all complete units 
of wireless and associated equipment. 

Valves and various other components were 
imported from the United States, because manu- 
facture here without mass production would 
have been uneconomic. South Africa made 
about one-third of the required components, 
while the others were imported. It is estimated 
that in the finished output of wireless equip- 
ment 40 to 45 per cent. of the value was the 
product of the Union. 


Durban and Rand Train Journeys 


Train travel between Durban and 
Johannesburg in the post-war years is likely to 
be revolutionised. Big roomy air-conditioned 
saloons, having upwards of eighty comfortable 
aeroplane seats, will probably replace compart- 
ments and coupés. Announcing that very 
serious consideration was being given to this 
question and that representatives from overseas 
firms were coming to South Africa to assist in 
evolving this comfortable type of coach, the 
general manager of the Union Railways said 
that it appeared to be the only solution for the 
ever-increasing holiday crowds that streamed 
to Dyrban every year. It would also assist in 
the segregation problem, as more and more 
non-Europeans were now travelling second- 
class. The present types of long-distance 
coach, which had brought fame to South 
Africa for their comfort, would, of course, 
be kept for long distances involving night 
travel. But between Durban and Johannes- 
burgh and to other points like Polchefstroom 
and Kimberley from Johannesburg, a comfort- 
able type of coach for day and evening travel 





divides, some of it finding its way into Lake 





was necessary. In his view, there was no reason 





why these new types of coaches should not be 
in service, experimentally at least, within a 
couple of years. 

If a passenger leaves Durban or Johannes- 
burgh in the early morning, he does not require 
sleeping accommodation. Even with the exist- 
ing timings of the trains, this new type of coach 
can be introduced. 

The railways will not be able, with the grow- 
ing population, to cope with the passengers in 
the future unless they introduce a coach such 
as is proposed. Nowadays, people expect to 
have a coupé to themselves, or not more than 
two passengers to be in a compartment. The 
new method of travel may also mean some 
modification in fares. There might be some- 
thing between the first and second-class fares, 
depending upon the number of passéngers being 


carried. 


Electricity Developments 


Execrriciry tarifis may have not 
increased during the war period, but some 
increases may be unavoidable in the next year 
or two, states Dr. H. J. van der Bijl, Chairman 
of the Electricity Supply Commission for South 
Africa, in the Commission’s report for 1944. 
The report records an output of more than 
4500 million units of electricity in 1944—the 
largest annual output in the Commission’s 
history. Revenue at £3,345,681 exceeded total 
production costs by only £7827, it being a 
statutory obligation on the Commission to 
operate as far as practicable without either 
profit or loss. Information on expansion and 
operation of the Commission’s undertakings, 
which during the war was suppressed for 
security reasons, is given in the report. It is 
stated that the increased cost of the power and 
other extensions now in progress will increase 
capital charges. The rise in cost of some plant 
has been almost 100 per cent., which, states the 
report, seems to be excessive, even allowing for 
war conditions. Plans in progress include the 
enlargement of some of the Commission’s power 
stations to provide for normal growth of load 
and for the replacement of ageing generating 
sets and boilers which will be kept as standby 
to the more efficient new installations. 

The report states that regional electricity 
supply schemes in certain rural areas, as urged 
by interested public bodies, with the object of 
permitting the development of natural resources 
and industry, would involve relatively small 
loads and lengthy transmission lines and are 
not economically practicable at the present high 
prices of plant and materials. 

When the Railway Administration proceeds 
with the Cape main line electrification schemes, 
new possibilities will be opened up for electrical 
development in certain rural areas now remote 
from an economical source of energy. To-day 
the Commission supplies an area of more than 
34,000 square miles, and owns 2643 route miles 
of transmission lines and cables. 


Telephone Demand for £2,500,000 a Year 


The Union Post Office authorities 
hope next year to spend a large sum on tele- 
communications. The greater part of the money 
will be used for telephone development. It is 
estimated that the department will have to 
spend at least £2,500,000 every year until 1951 
if it is to meet applications for telephone service 
with a delay of not more than a few months. 
About £1,750,000 will be spent on telecommuni- 
cations this year, and next year the amount 
will be about £2,500,000. This amount is con- 
sidered, however, to be equivalent only to about 
£1,750,000 in 1939. It will be almost impossible 
to overtake the accumulated arrears for about 
five years, and the public may expect no relaxa- 
tion in restrictions for a long time. The depart- 
ment has been placing orders for exchange 
equipment throughout the war, but manufac- 
turers ‘have not been able to meet all the 
demands. The department is still fulfilling 
applications for farm lines made in 1935 and 
1936. Very little could be done during the 
war towards the development of the telephone 
system in rural areas, where there was no service 
at all. About 6000 miles of new route will have 
to be erected to overtake the arrears in this 
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Institution Programmes 


ProcrRaMMEs for the 1945-46 session have been 
issued by the following institutions :— 





INSTITUTION oF CrviL ENGINEERS 
Ordinary Meetings 
November 6th : Presidential Address, Sir Peirson 
Frank 


December 4th : ‘‘ Menai Bridge Reconstruction,” 
by G. A. Maunsell, B.A., M. Inst. C.E. 

January 22nd, 1946: ‘The Ilford Tube,” by 
G. L. Groves, B.Sc. (Eng.), M. Inst. C.E. 

February 19th: ‘‘ The Measurement of the Dis- 
charges of the River Basins of the White Nile 
(Sudan) and Nene (Great Britain),’’ by R. F. Wile- 
man and H. Clark. ; 


March 19th: ‘“‘Open-Cast Coal,’’ by Major- 
General K. C. Appleyard. 
April 30th: “The Renewal and Extension of 


Pumping Machinery for the Metropolitan Water 
Board,” by M. R. James, M. Inst. C.E. 

May 21st : James Forrest Lecture. 

June 4th: Annual general meeting. 


Road Section 


November 13th: ‘“‘ Highway Planning, with 
Special Reference to Traffic Capacities,’’ by Rowland 
Nicholas, B.Sc., M. Inst. C.E. 

January 8th, 1946: “‘ Some Economic Aspects of 
Modern Earth-Moving Equipment,” by C. T. 
Mitchell. 

March 5th: 
Problems. 

Structural and Building Section 

November 20th: Informal discussion on ‘‘ Wind 
Effects—Not Pressures,” introduced by Sir E. Owen 
Williams, K.B.E., M. Inst. C.E. 

January 15th, 1946: ‘‘ Shop and Site Welding,” 
by A. Ramsay Moon, B.C.E. 

April 16th: “‘ Application of Soil Test Results to 
the Design of Foundations,” by Guthlac Wilson, 
B.Sc. (Eng.), M. Inst. C.E. 

Works Construction Section 

November 27th: ‘‘ Use of Explosives in Civil 
Engineering,” by J.-Lorimer. 

January 29th, 1946: Informal discussion on 
** Considerations in Connection with Inviting and 
Preparing Tenders,” introduced by T. A. L. Paton, 
M. Inst. C.E., and 8. W. Cox, M. Inst. C.E. 

March 12th: ‘The Construction of the North 
Bridge and the King Feisal Bridge, Baghdad,’’ by 
A. E. Reid, M. Inst. C.E., and F. W. Sully, M. Inst. 
C.E. 

May 14th: ‘“ Application of Freezing Processes 
to Civil Engineering Works,” by J. C. Waddington, 
M. Inst. C.E., and H. Mussche. 

Maritime Section . 

December llth: “‘ Cement Gun Repairs to Mari 
time Reinforced Concrete Structures, with Specia 
Reference to the Town Quay, Southampton,” by 
J. P. M. Pannell, Assoc. M. Inst. C.E. 

February 5th, 1946: ‘‘ Training Works in the 
Rupnarain River in Bengal,” by Sir Claude Inglis, 
C.I.E., M. Inst. C.E. 

March 26th: “‘ Causeways Closing the Eastern 
Entrances to Scapa Flow,” by J. A. Seath, B.Sc., 
M. Inst. C.E. 


Symposium of Notes on Road 


Airport Section 

December 18th: ‘‘ Heathrow, the Construction 
of High-Grade Quality Concrete Paving for Modern 
Transport Aircraft,” by G. Graham, B.Sc., and 
F. R. Martin, B.Sc. 

February 12th, 1946: ‘‘ Concrete Runways,” by 
J. N. McFeeters, M.Sc., M. Inst. C.E. 

April 2nd: ‘‘ Fundamental Considerations Affect- 
ing Landing Grounds,” by A. Goode, B.Sc., Assoc. 
M. Inst. C.E. 

May 7th: Film on Airport Construction. 

Railway Section 

January Ist, 1946: ‘‘ Folkestone Warren Land- 
slips: Researches Carried Out in 1939 by Southern 
Railway Company,” by A. H. Toms, B.Sc., Assoc. 
M. Inst. C.E. 

February 26th: ‘“Lay-out of Passenger 
Stations,” by J. F. Bickerton, B.Eng., and Petros 
Protopapadakis, Assoc. M. Inst. C.E. 

April 9th : ‘‘ Considerations Involved in Renewals 
of Permanent Way,” by H. C. Orchard, Assoc. 
M. Inst. C.E. 

May 28th: ‘“ Trend of Rolling Stock Design,” by 
C. E. Fairburn, M.A., M. Inst. C.E. 

All meetings are held at the Institution, Great 
George Street, Westminster, S.W.1, on Tuesday 
evenings at 5.30 p.m. 

Nortu-East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


November 2nd: Andrew Laing Lecture, ‘‘ Prob- 
lems of the Metallic State,” by Sir Lawrence Bragg, 


O.B.E., M.C., F.R.S. 
November 16th: ‘ All-Welded Oil Tanker 


‘ Pheenix,’”’ by W. A. Stewart. 





November 30th: ‘“ Electronics: Their Scope in 
Heavy Engineering,” by W. G. Thompson, Ph,D. 

December 14th: “Flow of Boiling Water 
Through Tubes and Orifices,” by R. S. Silver, D.Sc., 
and J. A. Mitchell, B.Sc. 

January llth, 1946: ‘‘ Labour and the Advance- 
ment of the Sciences of Engineering and Ship- 
building,” by J. W. Stephenson. 

January 25th: “Some Recent Developments in 
Marine Water-Tube Boiler Design,” by R. E. 
Zoller. 

February 8th: ‘‘ Some Aspects of Gas Turbine 
Development for Aircraft Propulsion,” by 8S. G. 
Hooker, B.Se., A.R.C.S., D.I.C., D.Phil. 

February 22nd: “An Investigation into the 
Phenomenon of Screw Propeller Action,” by A. 
Kari, M.Sc. 

March 8th: ‘“ Electricity Supply on the North 
East Coast: A Survey of Recent Developments,” 
by Lieut.-Colonel S. E. Monkhouse. 

March 22nd: ‘‘ Marine Propeller Blade Vibra- 
tions: Full-Scale Tests,’ by Professor L. C. Burrill, 
M.Sc., Ph.D. 

April 5th: ‘‘Some Recent Developments in 
Internal Combustion Prime Movers,” by James 
Calderwood, M.Sc. 

April 25th: ‘“‘ Application of Light Alloys to 
Superstructure of Ships,” by W. Muckle, M.Sc. 

May 3rd: “* Two Aspects of the Dynamic Launch- 
ing Problem,” By Cedric Ridgley-Nevitt, S.M., and 
Arthur R. Anderson, S.D. 

Meetings are held at the Mining Institute, New- 
castle-upon-Tyne, on Fridays, at 6 p.m. 








Personal and Business 





Mr. Rawson F. Stace has been appointed a 
director of the Ketton Portland Cement Company, 
Ltd. 

Mr. A. W. FisHER has resumed his post as London 
manager of Higgs Motors, and has been appointed 
@ local director. 

Mr. A. J. G. Smout has been released from his 
appointment as Director-General of Ammunition 
Production, Ministry of Supply. 

Bricapier A. H. Kriizick, C.B.E., has been 
released from the Service and has resumed his 
duties as Secretary of the Chartered Surveyors’ 
Institution. 

Mr. D. M. MacCormack has been appointed 
secretary of the British Tar Confederation, 8-10, 
Grosvenor Gardens, London, 8.W.1 (telephone, 
Sloane 4533). 

Mr. J. Wricut, general manager of the Dunlop 
Rim and Wheel Works, Foleshill, Coventry, has 
been appointed a director on the local board at 
Fort Dunlop. 

Tata, Ltd., is returning from Stratford-on-Avon 
to London, and from November 9th its address will 
be 18, Grosvenor Place, 8.W.1 (telegrams, ‘‘ Tatald 
Knights London ’’). 

TxE Consett Iron Company announces the 
retirement of Mr. P. E. Smallwood, its chief mining 
agent. He has been in the service of the company 
for over fifty years. 

Watitwork Gears, Ltd., informs us that from 
November Ist the address of its foundry equipment 
and mechanical handling department will be 157, 
Victoria Street, London, 8.W.1. 

RANSOME AND Mares BEARING Company, Ltd., 
states that its North-Western Area office is now at 
5, John Dalton Street, Manchester, 2. Mr. A. P. 
Gibbs has been appointed area manager. 

Lioyp’s REGISTER OF SHIPPING states that the 
evacuation office at High Close, Wokingham, has 
now been closed, and that all correspondence 
should be addressed to 71, Fenchurch Street, E.C.3. 

Mr. P. E. WarpeEN has been appointed manager 
of the Rugby drawing-offices of the British Thomson- 
Houston Company, Ltd., on the retirement of Mr. 
W. Jones, who has held the position for twenty-three 
years. 

Mr. L. B. Norrisn, A.M.I. Mech. E., M.I. 
Loco. E., has been appointed chief mechanical 
engineer, Central Uruguay Railway, in succession 
to Mr. P. C. Dewhurst, M.I. Mech. E.,- who has 
retired. 7 

Mr. A. R. Pace has resigned his position as 
metallurgist to Stewart and Gray, Ltd., London, to 
take up an appointment on the technical sales staff 
of the Electric Resistance Furnace Company, Ltd., 
Weybridge. 

Mr. G. W. Lacey has been appointed general 
sales manager of the British Aluminium Company, 
Ltd., Salisbury House, London Wall, E.C.2. Mr. 
G. A. Anderson has been appointed deputy general 
sales manager. 

J. H. FENNER AND Co., Ltd., Heckmondwike, 
announce that Mr. Cyril Bradshaw has been 








appointed chairman, and Mr. 8S. B. Hainswort) 
managing director. Mr. J. T. Llewellyn has been 
appointed a director. 

AssocraTeD LocoMoTIVE EQUIPMENT, Ltd., of 
Worcester, has reopened its London office at 8] 
Piccadilly, W.1. ‘ 

THe STAVELEY CoaL AND IRON Company, Ltd, 
announces the retirement of Mr. T. C. Packman 
from the position of buyer, after thirty year,’ 
service with the company. Mr. T. T. Savage hag 
been appointed to succeed him. 

Mr. O. Bonpy, M.I. Struct. E., after three years’ 
service with the Experimental Bridging Establish. 
ment, Ministry of Supply, has resumed his consulting 
practice at 24, Avondale Avenue, Worcester Park, 
Surrey (telephone, Derwent 4135). 

Me. R. L. R. Auten, of J. Blakeborough and 
Sons, Ltd., Brighouse, who has held a managerial 
position on the production side of the business 
during the war, has now resumed his duties ag 
representative in the southern area. 

THe Boarp or TRADE announces that Captain 
Spencer Freeman, C.B.E., has relinquished his 
special duties in relation to the reconversion of the 
radio industry and his position as business member 
of the Industrial and Export Council, in order to 
return to private business. 

Dr. Percy DunsHEATH, director and chief engi- 
neer of W. T. Henley’s Telegraph Works Company, 
Ltd., has been appointed by the Lords Com. 
missioners of the Admiralty to act as consultant and 
adviser to the Director of Electrical Engineering 
in connection with problems affecting electric cables, 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi. 
cation is 2s. 3d. post free, unless otherwise stated. 





DRAWING BOARDS AND TEE SQUARES 


Nos. 1265-68: 1945.—This specification contains 
the first four of a series of specifications relating to 
drawing-office equipment and material. These 
specifications have been prepared in collaboration 
with the Drawing-Office Material Manufacturers’ 
and Dealers’ Association. The individual standards 
included in the specification bear the following 
titles :—Engineers’ Pattern Drawing Boards ; Engi- 
neers’ Pattern Ebony-Edged Tee Squares ; Students’ 
Clamped Drawing Boards ; Students’ Tee Squares. 
Price 2s. each post free. 





MALLEABLE CAST IRON AND CAST COPPER 
ALLOY PIPE FITTINGS 


No. 1256: 1945.—This specification relates to 
malleable cast iron and cast copper alloy pipe 
fittings for steam, water, and gas installations. It 
is comparable in its scope to B.S. 143, but provides 
for fittings which have B.S.P. taper male threads 
and parallel female threads. The specification 
gives complete dimensions for all of the customary 
types of equal and reducing fittings for nominal 
pipe sizes from }in. to 6in. The fittings are, in 
general, suitable for working pressures up to 200 lb. 
per square inch in the case of water and up to 
150 Ib. per square inch in the case of steam and gas. 
Price 3s. 6d. 





AMENDMENT NO. 3 TO B.S.S. FOR SCREW 
THREADS OF WHITWORTH FORM 


No. 84: 1940, P.D. 377.—In the 1940 issue of 
B.S. 84, ‘‘ Screw Threads of Whitworth Form,” 
some preliminary recommendations were made 
regarding the amounts of reduction of the nominal 
major diameter of bolts when the deliberate inten- 
tion was to produce bolts with flat crests, commonly 
known as “truncated threads.” Since the 1940 
issue a more detailed study has been made of the 
most suitable amounts of truncation and of the 
appropriate tolerances on such flat crested bolts, 
and new standards, superseding the recommenda- 
tions of the 1940 edition, have now been published 
as Amendment No. 3 to B.S. 84. This amendment 
gives the complete series of tolerances for truncated 
bolts and nuts in the B.S.W., B.S.F., and B.S.P. 
series. The formule from which the limits and 
tolerances have been calculated are also given and 
explained, so that the appropriate figures for special 
threads may be readily determined. Price ls. 








InstiTuTE oF Furt.—The Students Medal of 
the Institute of Fuel and prize of books or instru- 
ments to the value of £5 has been awarded to Mr. 
J. M. Austin, a student member of the Institute and 
also a student of the Institute of Petroleum. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Iron and Steel Industry in Wartime 


Some information relating to the achieve- 
ments of the British stéel industry during the war 
has already appeared in these columns—see THE 
ENGINEER, October 5th. More detailed statistics, 
dealing with the iron and steel industry of the 
United Kingdom for the years 1939-44 have now 
been issued by the British Iron and Steel Federa- 
tion. They have been compiled, under the direction 
of the Federation’s Statistical Committee, from the 
records of the Iron and Steel Control, and, in general, 
represent a continuation of the series of statistical 
tables published by the Federation up to the time 
of the war. There are fifty-one tables in all in the 
volume now issued, and they are classified in groups 
covering iron ore and manganese ore ; pig iron and 
ferro-alloys; steel ingots and castings; semi- 
finished steel and secondary material; finished 
steel; iron castings; wrought iron; labour and 
wages ; and imports and exports. In an introduc- 
tion to the tables, it is pointed out that the iron and 
steel industry was greatly handicapped when 
imported raw materials were practically cut off by 
enemy action. The extensive substitution of home 
ore for the richer foreign ores meant that about 
double the quantity had to be charged for a given 
output of pig iron, and this resulted not only in a 
lengthening of process time in pig iron production, 
but also, in some integrated works, in a consequential 
slowing down of steel-making and subsequent pro- 
cessing. In spite of this difficulty, however, the 
production of pig iron was maintained at its pre-war 
level, and the total production of steel, by the 
increased use of scrap, was maintained at a level in 
excess of any previous year, apart from 1937, when 
ample supplies of the most suitable raw materials 
were available. Wartime steel requirements 
naturally necessitated considerable changes in the 
pattern of production. Thus, the output of certain 
products—notably shell steel, armour plate, gun 
forgings, bomb castings, and forgings of all kinds— 
was markedly increased, whilst circumstances 
necessitated the closing of many tinplate and sheet 
mills. Much of the change in the pattern of produc- 
tion had to be undertaken before special plant could 
be installed, and this was achieved to a large extent 
by improvisation and adaptation of existing equip- 
ment, and by the use of plant for purposes for which 
it was not designed. In this connection, attention 
is drawn to the big increase in alloy steel produc- 
tion. No records are available covering the pre-war 
output of steel within the definition of alloy steel 
used for wartime statistical purposes, but it is 
estimated that it never exceeded half a million tons 
per year, or 5 per cent. of the total steel production. 
During the five years 1940-44 inclusive, out of a 
total make of steel amounting to 63,403,000 tons, 
nearly 10 per cent. (6,191,000 tons) was alloy steel, 
and in the years 1942 and 1943 the proportion rose 
to over 12 percent. Much of this increased tonnage 
of alloy steel was made in plants normally occupied 
with the production of commercial carbon steels, 
and its processing was also largely carried out in 
mills, forges, &c., designed for the handling of 
lower-grade steels. The longer melting time, the 
more careful handling, and slower working asso- 
ciated with alloy steel production, and the dis- 
turbancé of balanced production resulting from these 
factors, all militated against the attainment of 
output tonnages comparable with what is possible 
with the same plants working on their normal range 
of products. 


Scotland and the North 

Iron and steel works in Scotland continue 
to be moderately busy, and recent trading has not 
shown any new features. There is a growing demand 
from overseas for steel products of various kinds, 
and export inquiries are circulating freely. There 
are many prospective buyers in overseas countries, 
and the amount of export business now being 
handled could soon be extended considerably if 
increased tonnages could be allocated to export. 
Considerable quantities of iron and steel materials 
are needed for work of an urgent nature in liberated 
territories, but in any review of the export position 
generally, the expanding home needs must be kept 
in mind. As the engineering industries make 
progress in the transition to peacetime production, 
their requirements will obviously continue to 
increase. The shipyards at home are taking up 
bigger quantities of steel, although so far their 
demand: for heavy plates has not shown any sub- 
stantial increase. Builders of locomotives, how- 
ever, are very busy, and, together with power plant 
producers, are now providing the plate mills with 
a good deal of work. The Scottish tube works are 
also actively engaged, and, in consequence, a brisk 
demand for tube strip is a feature of current busi- 
ness. Re-rollers of small bars and sections have 





Export quotations are f.o.b. steamer 


strengthened their position during the last few 
weeks, and recent additions to their order books 
include a certain amount of export business. 
Reinforcing rods and hoops are also in improving 
demand. Deliveries of semis are maintained as 
satisfactorily as possible, but the. continuing 
stringency is causing no little concern. Conditions 
in the sheet mills are unchanged. All producers of 
light gauge sheets are working at great pressure, 
and the request for sheets of the heavier gauges has 
recently become more prominent. As well as the 
big tonnages of sheets needed for hut construction, 
especially on the Continent, the container industry 
and makers of various domestic articles are now 
taking up considerable quantities. It is difficult, 
in view of labour shortages, to make any appreciable 
increase in the output of galvanised sheets. Outputs 
of Seotch pig iron are fairly well maintained, 
although fuel supplies remain restricted. The 
Lancashire steelworks are generally well employed. 
Producers of mild steel bars have a fair amount of 
business in hand for medium and large-diameter 
bars, but the demand for the smaller diameters has 
declined a good deal. Black bars for bright drawing 
continue to be in keen request, and there is also a 
regular call for good supplies of wire rods, blooms, 
and billets. Most descriptions of plates are being 
taken up readily, a feature of recent transactions 
being increased interest in the lighter classes. 
There is no new development to record regarding 
the pig iron position. Light castings foundries are 
well employed, and general engineering and jobbing 
foundries are working at a moderate rate. The 
strongest demand is for high-phosphorus iron. 


The North-East Coast and Yorkshire 


The North-East Coast iron and steelworks 
are maintaining a fairly high rate of production, 
and new business continues to come forward 
steadily. Although in some departments the 
cancellation of war contracts has not yet been fully 
made up, the general demand for iron and steel is 
active, and there are prospects of a good rate of 
employment for some months to come. Export 
business has increased, although existing restric- 
tions prevent many of the overseas inquiries now 
circulating from being turned into definite orders. 
The demand from home sources is also a good deal 
stronger. The blast-furnaces are maintaining good 
outputs, and pig iron production is assisted by the 
improving imports of high-grade foreign ore. Whilst 
deliveries of coke are reasonably good, the fuel 
position has not improved sufficiently to permit 
the starting up of more furnaces. The demand for 
high-phosphorus pig iron remains a prominent 
feature of the pig iron trade, as the light castings 
foundries are as busy as their labour strength 
permits. These foundries are in most cases pressing 
for bigger deliveries. Low-phosphorus pig iron, 
refined irons and hematite are in better supply now 
that the war demand has passed. With regard to 
steel, an outstanding feature is the need for more 
semi-finished materials. Re-rollers of bars and 
sections now have a fair amount of business in 
hand, and are anxious to secure greater quantities 
of billets. Home production is at a high level, but 
even so is not sufficient to satisfy the increasing 
demand. This demand also covers sheet bars, 
enormous quantities of which are passing regularly 
into consumption. So far, however, the sheet mills 
have not experienced much difficulty over their 
supplies of semis. The sheet industry carries very 
substantial orders for black and galvanised sheets, 
and continues to operate to the full extent of its 
capacity. The plate mills are working at a fairly 
satisfactory rate, and are gaining increasing support 
as a result of more frequent specifications from the 
shipyards. Locomotive builders continue to take 
up good tonnages of plates, and there is also some 
export business now in hand. The active demand 
for steel rails and for colliery material continues, 
but business in heavy structural steel is not making 
rapid progress at the moment. Conditions in the 
Yorkshire steel industry have shown little change 
in the last week or two. Export business is making 
progress, and, generally, there is moderate activity, 
despite the difficulties which arise in the transi- 
tion from war to peace production. Basic steel 
makers have a good volume of orders in hand, and 
there is a fair amount of activity in the market for 
acid-carbon steel. The Sheffield Cutlery Manu- 
facturers’ Association is making very strong repre- 
sentations to the Board of Trade regarding the 
labour position in the cutlery industry. It is pointed 
out that the return of labour to the industry is at 
present almost negligible, that former employees 
who, during the war were transferred to other 
industries, on release from their war work are not 
being re-directed to the cutlery trade, and that the 
labour force in the industry is at present at an even 
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lower level than during the war period. Cutlery is 
required in greater volume than ever, both for 
equipping new homes, for replacements for civilian 
and hotel use, and to an even greater extent for 
export. Every manufacturer is overwhelmed with 
export orders and inquiries, and the victory over 
Germany and Japan means that two of the industry’s 
principal pre-war competitors in overseas markets 
are now out of business for many years to come. 
It is vital therefore that a substantial share of the 
trade previously done by Germany and Japan over- 
seas shall be diverted to this country. 


The Midlands and South Wales 


_Trading conditions in the Midlands iron 
and steel industry are fairly satisfactory, and 
civilian business is coming in gradually in place of 
contracts which were associated with the war 
effort. Shortage of labour in some departments of 
the industry continues to be one of the factors 
affecting the present rate of development. Many 
of the iron and steel-consuming trades are affected 
by this labour shortage, and cannot, in consequence, 
give attention to all the business that is now offer- 
ing. This remains one of the prominent features of 
the light castings foundries, which are finding it 
difficult to improve upon their present output. 
These foundries have a good volume of business 
in hand, and the demand for building and domestic 
castings of many kinds will continue to increase. 
At present, high-phosphorus pig iron is being 
delivered in quantities just about adequate to the 
needs of the foundries, but an expansion of supplies 
would be welcomed. Engineering and jobbing 
foundries are improving their position. Their 
present tonnages of pig iron are meeting require- 
ments satisfactorily. Producers of bar iron are 
maintaining a good rate of working. There is a 
steady demand for best bars from the heavy engi- 
neering industries and regular call for bars of Nos. 3 
and 4 quality. The activity of the steel market 
tends to increase, an outstanding item being the 
continued demand for sheets, especially those of 
light gauges. Re-rollers of small bars, light sections, 
and strip now have a more substantial amount of 
business in hand, but they find difficulty in produc- 
ing sufficient tonnages of billets, with the result 
that defectives as well as primes are in demand. 
A regular feature of steel business is the demand for 
colliery requisites. Plate mills are also sharing in 
the improved demand for steel, heavy plates for the 
locomotive building industry being a useful item of 
current business. In South Wales no significant 
change has occurred in the steel industry. With the 
cancellation of war contracts, there is less activity 
in some departments, although home civilian busi- 
ness and orders on export account are coming 
forward steadily. The demand for plates is improv- 
ing, and business in sheets is very considerable. 
Heavy structural steel, however, is still in rather 
poor request. A prominent feature of the steel 
market here is the persistent demand for semi- 
finished material, and users of billets, in particular, 
continue to press producers for bigger deliveries. 
The demand for steel sheet and tinplate bars is also 
at a high level. The tinplate market shows no 
special changes, and is as active as current con- 
ditions permit. Producers are well booked, and 
have little to offer for this period. 


Tron and Steel Scrap 

Business in iron and steel scrap continues 
on familiar lines, and there is little fresh to report. 
In most districts there is an active demand for many 
descriptions, but it relates mainly to heavy, good- 
class material. Consequently, supplies are, in the 
case of some descriptions, declining. As steel ingot 
production increases, works are anxious to obtain 
big. tonnages of heavy mild steel scrap, and good- 
quality material of this description is disposed of 
quickly. There has lately been some decline in the 
quantities available of bundled steel scrap and 
hydraulically compressed steel shearings, and the 
current production is readily taken up. The demand 
for mild steel turnings has become more active in 
the last few weeks, and steelworks are ready to 
acquire larger quantities of the heavy and chipped 
grades. Business in mixed wrought iron and steel 
scrap for the basic steel furnaces has also shown 
further improvement, and, here again, the demand 
relates chiefly to good, heavy material. There is 
plenty of light material available, and movement 
of this grade is slow. The maintained demand for 
compressed basic bundles keeps the presses fairly 
busy. Cast iron scrap is, generally, in rather better 
supply. Heavy material in large pieces and furnace 
sizes is in regular request. Owing to the small 
quantities offered, business in light cast iron scrap 
does not amount to much. Good-quality cast iron 
machinery scrap is sought after. 
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Rail and Road 


New L.M.S. PassENGER Coacues.—The first 
100 of the 800 new L.M.S. coaches, production of 
which began five days after VE day, have now been 
completed and passed into traffic. The remaining 
700 are being built as quickly as the supply of labour 
and materials will allow, and when the full order is 
completed 33,000 more seats will be available for 
L.M.S. passengers. New features of the coaches 
include improved steam heating and a better hot 
water supply. They contain no pictures and no 
advertisements. 


SEWDEN’s Steam LocomorTives.—The Swedish 
State Railways have recently ordered ten goods 
steam locomotives of a partly new type for goods 
traffic. Commenting on this order, the house journal 
of the Swedish State Railways says that not a single 
standard-gauge steam locomotive has been built for 
the Swedish State Railways since the beginning of 
the 1920s., when the electrification of the system 
was started in earnest. As electrification proceeded, 
enough steam locomotives could be transferred 
to other lines where they were still wanted to com- 
pensate for the regular scrapping, but one drawback 
to this arrangement was that the lines still operated 
by steam had to be worked with rather old and worn- 
out engines. The average age of the State Railways’ 
total stock of locomotives—about 800, of which 700 
are standard gauge— is thirty-three years. In actual 
fact, over 100 engines are over forty years old. The 
incorporation of more company-owned railway lines 
will afford no improvement in the position, as the 
average age of their engines is also about thirty- 
three years. 


Air and Water 


SweEpDIsH SHIPBUILDING For Norway.—aAccord- 
ing to a recent statement by Mr. Gunnar Engberg, 
head of the Eriksberg shipyard and President of the 
Association of the Swedish Shipbuilding Industries, 
negotiations are in progress between Swedish ship- 
yards and Norwegian shipping companies for the 
building in Sweden of 725,000 tons deadweight. 
The deliveries are intended to take place before the 
spring of 1949. The planned contracts, which 
will have a value of about 400 million kronen 
(£23,530,000), would include eighty vessels, of 
which fifty-two are to be built in Gothenburg. 
They will consist of fast cargo vessels and tankers. 
Mr. Engberg said that these vessels, which will be 
a considerable contribution to the reconstruction of 
the heavily reduced Norwegian merchant fleet, will 
largely be built with British and American materials. 


DisaRMInG oF MEeRcHANT Suips.—Since the end 
of the war the Admiralty has been steadily pro- 
ceeding with the disarming of merchant ships. Up 
to the end of September the ammunition, guns, and 
weapons had been removed from 664 ocean-going 
vessels, 1384 coasters, and 864 fishing vessels and 
miscellaneous. small craft. These figures include 
European Allied vessels, but not captured enemy 
vessels. So far the greater part of this disarming |" 
work has been carried out in United Kingdom ports, 
but more of the work will probably be undertaken 
in European Allied ports as they become rehabili- 
tated. Dominion, Indian, and Middle and Far 
Eastern ports will also be utilised for the work of 
disarming merchant ships. The governing principle 
is that ships must not be delayed, and it is realised 
that in many cases further work of a “ making 

ood ” or reconditioning nature will remain to be 
done after initial disarming. Such work will not 
normally affect the commercial use of the vessel, 
and it is therefore deferred until later when the ship 
is taken in hand for major repairs and long refit. 


Miscellanea 


Sm Wiriu1am J. Larxe Mepau.—The Council of 
the Institute of Welding has awarded the Sir William 
J. Larke Medal for 1945, together with a first prize 
of £50, to Mr. W. K. B. Marshall, B.Eng., for a 
paper, entitled ‘‘ The Fabrication of Aircraft Fuel 
Tanks in Aluminium Alloy containing 3 per cent. 
Magnesium.” Mr. Marshall is a metallurgist on the 
staff of the Aluminium Plant and Vessel Company, 
Ltd., of Wandsworth. 


Export oF Surptus Macuine Tootrs.—lIt has 
been a condition of the Government’s machine tool 
disposal scheme that Government surplus machine 
tools should not be exported. The object of this 
has been to give British industry a first chance to 
re-equip with the best surplus tools. The Machine 
Tool Control has now announced that, from 
November Ist, Government surplus used and 
unused machine tools which have been on offer to 


British industry through the disposal scheme for 
four months are available for export. Details of 
these machines will continue to be available in the 
records at the disposal centres and they will be 
available for purchase by merchants or others 
engaged in the export trade. The restriction on the 
export of American machine tools acquired under 
lend-lease arrangements remains in force. 


CHANGES OF ADDRESS.—The Board of Trade is 
advised that firms in Northern Ireland and else- 
where are having difficulty in contacting their 
former suppliers who have changed their addresses, 
as @ result of wartime bombing or for other reasons. 
Firms who have changed their addresses during the 
war are therefore asked to assist their old customers 
by making their new addresses known to them. 


Factories Act, 1937.—The Ministry of Labour 
and National Service has issued a pamphlet which 
contains a preliminary draft of regulations under 
the Factories Act, 1937, as to safety, health, and 
welfare in connection with work of engineering 
construction. In January the Ministry published a 
preliminary draft of a new code of regulations as 
to the safety, health, and welfare of persons employed 
in constructional, repair, demolition, and foundation 
work in connection with buildings. That draft 
expressly excluded certain classes of building or 
structure presenting special features, and the draft 
regulations in the present pamphlet are designed for 
the above classes of work when undertaken in con- 
nection with such buildings or structures and various 
other constructions referred to in the definition of 
“* work of engineering construction ”’ in the Factories 
Act. Article 2 of the preliminary draft provides that 
the regulations shall apply to the following work or 
operations where undertaken by way of trade or 
business or for the purpose of any industrial or com- 
mercial undertaking, namely, the construction of 
any railway line or siding otherwise than upon an 
existing (public) railway, and the construction, 
structural alteration or repair (including repointing 
and repainting), or the demolition of any dock, 
harbour, inland navigation tunnel, bridge, viaduct, 
waterworks, reservoir, pipe line, aqueduct, sewer, 
sewage works or gasholder, except where carried on 
upon a (public) railway or tramway. The pamphlet 
is published for study and consideration by persons 
affected as a preliminary to conferences with the 
Ministry to consider and discuss points raised before 
the regulations, revised in the light of such dis- 
cussions, are formally issued in draft under the 
statutory procedure which has to be followed before 
they can be finally made. Copies of the pamphlet 
can be obtained from H.M. Stationery Office, 
price 9d. 








Forthcoming E Engagements 


Secretaries of Instituti Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion. 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLacE at which 
the meeting is to be held should be clearly stated.,: 





Institute of British Foundrymen 

To-day, Oct. 26th—FatkirK SECTION: Temperance 
Café, Lint Riggs, Falkirk. “‘ Running Systems for 
Light ee ee Castings,” R. R. Taylor and 
D. Fleming. 

Saturday, Oct. oe ee BrancH: Merchant 
Venturers’ Technical College, Bristol. ‘‘ Duplex 
Pump Castings,’’ Messrs. Brown and Dewhurst. 
7 p.m.—E. Mriptanps Brancu: The College, 
Loughborough. ‘‘ The Quick Immersion Pyrometer 
in the Cast Iron Foundry,” R. C. Tucker. 6 p.m. 

Wednesday, Oct. 31st.—Royal Institution, 21, Albemarle 
Street, W.1. ‘‘ The Application of Ethyl! Silicate to 
Foundry Practice,” C. Shaw. 7.30 p.m. 


Institute of Economic Engineering 


Sunday, Oct. 28th.—N.W. Section: Midland Hotel, 
Manchester. ‘‘ Planning,” S. Wright. 2.30 p.m. 


Institute of Welding 

To-day, Oct. 26th.—E. ScoTLanp Section: Heriot Watt 
College, Chambers Street, Edinburgh. “ Recent 
Advances in Welding in the Shipbuilding Industry,” 
D. M. Kerr. 7.30 ch) oom 

Wednesday, Oct. 31st. rand Hotel, Birmingham. “‘ The 
Fabrication of Aircraft Fuel Tanks in Aluminium 
Alloy Containing 3 Per Cent. Magnesium,” W. K. B. 
Marshall. 7 p.m. 

Thursday, Nov. \st.—N.E. Section : Cleveland Scientific 
and Technical Institute, Corporation Road, Middles- 
brough. ‘The Reclamation and Repair of Rolling 
Mill Rolls,” E. Ryalls. 7.15 p.m.—PorTsmouTH 
Section: Gas Company Offices, Guildhall Square, 


Friday, Nov, 2nd.—Soutn LONDON SECTION: Edric¢ 
Hall, Borough Polytechnic, Borough Road, 8.E.1, 
Discussion opened by A. Barnes, A. Brett, and 8, E. 
Gallant. 7.30 p.m. 

Saturday, Nov. 3rd.—Lexps Section ; Technical College, 
Hoowood Lane, Halifax. ‘“‘ Fabrication Design for 
Machine Tools,’’ F. Koenigsberger. 3 p.m. 


Institution of Automobile Engineers 
Tuesday, Nov. 6th.—Inst. of Mechanical Engincors, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ A Brief View 
of the Wartime Development of Military Road 
Vehicles, 1939-45,” Brig. K. M. F. Hedges. 5.30 p.m, 


Institution of Civil Engineers 
nee Nov. 6th.—Great George Street, Westminster, 
S.W.1. Presidential Address, Sir Peirson Frank. 
5.30 p.m. —S. Wars Assoc. : Engineers’ Institute, 
Park Place, Cardiff. Chairman’s Address, G. W, 
Gower. 6 p.m. 


Institution of Electrical Engineers 

To-day, Oct. 26th.—ScottisH CENTRE : Caledonian Hotel, 
Aberdeen. Chairman’s Address, R. I. Kinnear, 
7.45 p.m.—MEASUREMENTS SECTION: Savoy —_ 
Victoria Embankment, W.C.2. Inaugural Addregg 
8. H. Richards. 5. 30 p.m. 

Monday, Oct. 29th.—Savoy Place, Victoria Embankment, 
W.C.2. Discussion on ‘‘ Should coven J Con. 
cerns be Managed by E rs ?’’ op by the 
President. 5.30 p.m. —S. Mipianp Srupents: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘‘Some Mechanical Aids to 
Engineering Calculations,” G. A. Montgomerie, 
5.45 p.m. 

Tuesday, Oct. 30th.—RuGBY CENTRE: Rugby Corpora- 
tion Electricity Showrooms. Chairman’s Address, 





F. J. Elliott. 7 p.m. 
Thursday, Nov. \st.—Savoy Place, Victoria Embank- 
ment, W.C.2. ‘‘ Practical Aspects of Telephone 


Interference Arising from Power ~~ eared 
Frost and E. F. H. Gould. 5.30 p.m 

Friday, Nov. 2nd.—N.E. STupENTs : Reville Hall, West- 
gate Road, Newcastle-on-Tyne. ‘‘ Possible Develop. 
ments of A.C. Switchboard Instruments,’’ H. M. 
Smith. 6.30 p.m. 

Monday, Nov. 5th.—S. Mtptanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham.’ ‘‘A Survey of X-rays in Engineering and 
Industry,” V. E. Pullin. 6 p.m.—MERSEY AND 
N. Wages Centre: Royal Institution, Colquitt 
Street, Liverpool. ‘“‘ Excess Current Protection by 
H.R.C. Fuses on Medium-Voltage Circuits,”” R. T. 
Lythall ; and “ Excess Current Protection by Over- 
Current Relays on Medium-Voltage Circuits,” A. G. 
Shreeve and P. J. Shipton. 6 p.m. 

Tuesday, Nov. 6th.—Lonpon Stupents: Savoy Place, 
ce Embankment, W.C.2. ‘‘ Brains Trust.” 

W Prewe Hogs Nov. 7th.—Raptio Section: Savoy Place, 
Victoria Embankment, W.C.2. ‘* Radio Measure- 
ments in the Decimetre and Centimetre Wavebands,” 
R. J. Clayton, J. E. Houldin, H. R. L. Lamont, and 
W. E. Willshaw. 5.30 p.m. 


Institution of Engineers-in-Charge 

Saturday, Nov. 3rd.—Visit to the Gas Light and Coke 

Company, Sands End Lane, Fulham, 5.W.6. 

2.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Nov. 6th.—39, Elmbank Crescent, Glasgow. 
“Theory of Forging Hammers and their Founda- 
tions,””’ W. Andrews and J A. Crockett. 
6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, Nov. 7th.—Inst. of Mechanical Engineersj 
Storey’s Gate, Westminster, 8.W.1. ‘‘ Some Notes 
on Corrosion in Cast Iron Boilers,’’ Dr. Walter. 
6 p.m. 


Institution of Mechanical Engineers 

To-day, Oct. 26th.—Storey’s Gate, Westminster, S.W.1. 
‘*The Mechanism of Tool Vibration in the Cutting of 
Steel,” Prof. R. N. Arnold. 5.30 p.m. 


Institution of Production Engineers 

To-day, Oct. 26th—Lrincotn Sus-SEct1on: Technical 
College, Lincoln. ‘Sheet Metal Work,’’S. E. Slarke. 
6.30 = 

Monday, Nov. 5th.—Coventry Grapvuates: Technical 
College, Coventry. ‘“‘ Any Questions ? ” 6.45 p.m. 
YorksHtIrE SEcTION : City Museum, Leeds. ‘‘ How 
Money Moves in Business,’ T. G. Rose. 7 p.m. 


Junior Institution of Engineers 

To-day, Oct. 26th.—39, Victoria Street, Westminster 
S.W.1. “The Creation and Work of » Small Ship- 

yard,’’C. A. Hobson. 6. a 

Saturday, Nov. 3rd.—N.W ECTION : Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. “Economics of Industrial Electric 
Heating,” L. G. King. 2.30 p.m. 

Liverpool Engineering Society 

Wednesday, Nov. 7th.—Municipal Annexe, Dale Street, 
Liverpool. “*Engineering Tools, Mental Processes, 
Materials, Mechanistic Skill, Money, and Men,” J. 
Eccles. 6 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Wednesday, Oct. 31st.—SrupENtT Section : Bolbec Hall, 
Newcastle-on-Tyne. Chairman’s Address, ‘‘ Some 
Metallurgical Aspects of Shipyard Welding,” Richard 
J. W. Rudkin. 6.45 p.m. 

Friday, Nov. 2nd,—Literary and Philosophical Society, 
Newcastle-on-Tyne. ‘“‘ Problems of the Metallic 
State,” Sir Lawrence Bragg, O.B.E. 6 p.m. 


Royal Aeronautical Society 
Thursday, Nov. 1st.—Inst. of Civil Engineers, Great 
George Street, Westminster, 8.W.1. ‘A Critical 








Portsmouth. ‘Progress in the Application of 
7 p.m. 


Welding to Shipbuilding,” W. G. John. 


Review of German Long-Range Rocket Develop- 
ment,” W. G. A. Perring. 6.30 p.m. 
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A Seven-Day Journal 


L.M.S. Ecelefechan Railway Collision 


TuE report of Major G. R. 8. Wilson, to the 

Minister of War Transport on the collision which 
occurred on Saturday, July 2st, 1945, at 
Ecclefechan, on the Glasgow-Carlisle main line 
of the London Midland and Scottish Railway, 
has now been made known. It will be recalled 
that the 1 p.m. up express passenger train from 
Glasgow Central to Euston passed the outer 
home and home signals at danger, with the 
distant signal properly at caution, and collided 
sidelong, at a speed of 60 to 65 m.p.h., with the 
fourth wagon of a freight train which was 
setting back to the up refuge siding in order to 
clear the line for the express. The driver and 
fireman of the express died. There was little 
structural damage to the coaches, and the 
casualties were comparatively light. All the 
evidence, Major Wilson says, suggests that the 
brakes of the engine and train were in order and 
the only possible conclusion in the circum- 
stances is that the driver of the express, travel- 
ling at comparatively high speed on a falling 
gradient, failed to obey the caution and 
signals properly displayed by the Ecclefechan 
up distant, outer home, and home signals. In 
his remarks, Major Wilson referred to colour 
light signalling and automatic trai. control as 
indirect and direct methods of attaining security. 
He notes that the general advantages of warning 
control are receiving the attention of the 
London Midland and Scottish Railway Com- 
pany, and concludes his report by stating that 
the case for providing this additional aid to 
drivers appears to be no less strong to-day than 
in 1930, this view being confirmed by recent 
accidents. It seems desirable that a review of 
the position generally should not be long 
delayed at any rate so far as high-speed main 
line routes are concerned. 


Atomic Energy Research Station 


Ir was announced by the Prime Minister in 
the House of Commons, on Monday, October 
29th, that the Government had decided to set 
up a research and experimental establishment 
for studying all aspects of the use of atomic 
energy. Mr. Attlee said that this decision had 
been taken in accordance with a recommenda- 
tion which had been received from the Advisory 
Committee on Atomic Energy, and that accom- 
modation for the research establishment was 
being provided at Harwell airfield, near Didcot. 
It had also been decided that, in view of the 
importance of this work to the Service Depart- 
ments, responsibility for research on the subject 
of atomic energy, which had hitherto rested with 
the Department of Scientific and Industrial 
Research, should be transferred to the Ministry 
of Supply. The Tube Alloys Directorate—by 
which name the technical organisation dealing 
with these matters had been known—would 
therefore become a part of the Ministry of 
Supply. The Department of Scientific and 
Industrial Research would, however, be repre- 
sented both on the Advisory Committee and on 
some of its technical sub-committees. In reply 
to a question as to what financial assistance it 
was pro to give to this research, Mr. Attlee 
said that the cost would have to fall on the 
Government. 


Planning Ahead 


ADDRESSING the annual general meeting of 
William Doxford and Sons, Ltd., in London, on 
Thursday, October 25th, the chairman, Dr. 
E. P. Andreae, referred to the expenditure of 
large capital sums on improvements and exten- 
sions two or three years before the war as 
“planning ahead.” Such planning, he said, by 
private enterprise had brought its reward, not 
only to the company, but, very much more 
importantly, to the country. After reviewing 
the war work accomplished by Doxfords, Dr. 
Andreae stated that planning ahead was the 
keynote of the company’s policy, whether it 


contended with, or to enable adjustment to 
such fluctuations in trade as the company would 
undoubtedly have to face in years to come. In 
the rapidly moving world, Dr. Andreae asserted, 
only the most efficient could survive, let alone 
prosper. The successful industrialist must 
have the courage to scrap, without hesitation, 
plant which was ‘“‘ good enough” the moment 
something really better became available. That 
applied not only to plant, but to methods. It 
was only natural that, out of the spate of new 
inventions and methods conceived and encour- 
aged in times of national emergency all the world 
over, much knowledge had been acquired, 
which, properly applied, would be of permanent 
value to industry. Dr. Andreae said that his 
company proposed to take full advantage of the 
experience gained both at home and overseas, 
and was planning to spend large capital sums on 
development and modernisation during the 
next year or so. 


Lawley Street Goods Station, 
Bi . qi 
On Monday, October 29th, the Lord Mayor 
of Birmingham officially opened the new 
Lawley Street goods station of the London 
Midland and Scottish Railway Company. A 
permanent reconstruction scheme is in hand, 
consequent upon a bad fire in 1937 and damage 
caused by enemy action. Restrictions. as a 
result of the war have only made it possible to 
finish the new goods shed up to the present ; 
but, when completed, the depot will cover an 
area of 50 acres and include a new block of 
offices, a four-storey general warehouse, a 
single-storey warehouse mainly for non-ferrous 
metal, and the goods shed. This shed is some 
650ft. long by 350ft. wide and is in two main 
sections, one for outgoing and one for incoming 
traffic. The outgoing section contains eight 
wagon roads, on which 203 rail wagons may be 
set, and these wagons are loaded direct by the 
carmen who collect the goods from the Birming- 
ham traders. In the goods inwards section 
forty loaded wagons may be set under cover on 
four tracks, arranged in two pairs, each with a 
conveyor running between them. Goods are 
unloaded straight on to the conveyors, along 
which they pass to be sorted out at the end, on 
one side to four main divisions for delivery in 
the Birmingham area, and on the other side into 
four main divisions for traffic requiring to be 
re-forwarded by rail. The whole of the hand- 
ling and internal transport arrangements in the 
shed have been mechanised to a considerable 
degree, and we understand that it is possible to 
handle as many as 45,000 packages ‘a day. We 
hope to deal more fully with this station in-an 
early issue. 


The Fuel Luncheon Club 


On his election as president of the Fuel 
Luncheon Club, on Thursday, October 25th, 
Sir John Dalton spoke of the far-reaching 
Government proposals affecting the fuel indus- 
tries, which had been the subject of public 
announcements. He said that the capital 
involved in the mining, gas, and electricity 
industries was over £1000 millions, and the 
people employed by the industries over 1 million. 
Therefore any change of ownership or operation 
could not be done in a hurry, unless the risk was 
taken of doing injustice to a large section of the 
public, or, alternatively, doing injustice to the 
future stability of the industries. With regard 
to gas and electricity companies, Sir John stated 
that the average holding of stock for share- 
holders in gas and electricity companies was 
of the order of £200, so that the bulk of holdings 
were in the hands of the small man. Holdings 
of over £2000 only represented some 2 per cent. 
of the whole issued capital. _Nobody,, he 
thought, could challenge ‘ the: principle that 
where any industry was nation-wide and 
was completely independent, there must be 
possibilities of the publie interest i 


way or other. The difficulty was to apply 
that principle to the fuel industries. Deal- 
ing with the mining industry, Sir John said 
that, in his opinion, with regard to recruiting, 
@. new attitude of mind was required. It 
should be announced to the thousands of able- 
bodied men now returning from the Forces 
that mining was a job with a great future, a 
job which entailed about 5} hours a day hard 
work and which in future would probably be 
for five days per week, with increased mechani- 
sation, and which at the end of the week was 
remunerated by a pay packet’ containing any- 
thing between £5 and £14 a week, according 
to the ability and willingness to earn it. With 
regard to the gas and electricity industries, Sir 
John had difficulty in finding any justification 
for nationalisation. Government control was, 
he said, at the moment, exacting and almost 
complete. Dividends and prices were already 

ted or the power had been obtained to 
regulate them. Every single operation of both 
industries required prior sa iction or approval by 
some Government Department or other. What- 
ever political or administrative changes might 
take place in the fuel imdustries Sir John was 
certain that the fuel technologists whom he was 
addressing would give their services unsparingly 
in advancing fuel research in all its forms. 


New Light Cruiser H.M.S. “ Tiger” 


THe new light cruiser H.M.S. “ Tiger,” the 
name ship of a new class of cruiser, was success- 
fully launched at the Clydebank yard of John 
Brown and Co., Ltd., on Thursday, October 
25th. The launching ceremony was performed 
by Lady Stansgate, the wife of the Secretary of 
State for Air. The “ Tiger” has a standard 
displacement of 8885 tons; a length of 555ft. 6in.; 
a beam of 64ft.; and a mean draught of 20ft. 7in. 
Her main armament comprises nine 6in. guns 
in three triple mountings and ten 4in. guns in 
five twin mountings. Her armament includ :s 
pom-poms and other smaller guns. She also 
carries two sets of 2lin. torpedo tubes, arranged 
in triple mountings. Although she is not the 
first of this new class of cruiser now under con- 
struction, H.M.S. “Tiger” is the name ship. 
Details of her machinery, equipment and her 
service speed have not yet been made known. 


A Trade Fairs Committee 


In a written reply, Mr. Marquand, the 
Secretary of the Overseas Trade Department, 
announces that in view of the important con- 
tribution which exhibitions, fairs, and other 
forms of public display might-make in the pro- 
motion of export trade, he has appointed a 
committee to advise him on the policy and plans 
that should be adopted in order to derive the 
maximum advantage from such displays. He 
has; particularly asked for the committee’s 
views on the suggestion that an international 
exhibition should be held in London in 1951 
to celebrate the centenary of the 1851 Exhibi- 
tion. The names of the committee are as 
follows :—Lord Ramsden, ‘chairman; - Sir 
Thomas Barlow, chairman of the Council of 
Industrial Design; Sir Peter F. B. Bennett ; 
Mr, F. B. Duncan, director of the Gramophone 
Company, Ltd., &c.; Mr. W. Evans, director 
of Chas. H. Challen and Son, Ltd.; Mr. H. 
Eyles, secretary of the Birmingham Chamber of 
Commerce ; Mr. Luke Fawcett, general secre- 
tary of the Amalgamated Union of Building 
Trade Workers ; Mr. E. W. Goodale, of Warner 
and Sons, Ltd.; Mr. E. H. Lever, chairman of 
Richard Thomas and Co., Ltd., &c.; Mr. W. 
Lines, chairman of Lines Brothers, Ltd.; Sir 
Guy Locock, director of the Federation of 
British Industries ; Mr. J..McLean, of George 
Wills and Sons, Ltd.; Mr. J. Davidson Pratt, 
director and secretary of British Chemical 
Manufacturers; Lieut.-Colonel H. i 5 
director of Ruston and Hornsby, Ltd.; Sir 
Raymond Streat, chairman of the Cotton 
Board ; and Mr. Kenneth H. Wilson, president 








was to keep pace with an exceptional demand, 
such as that recently experienced and still being 
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endangered, and any Government ‘would be 
bound to control that industry in some 
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Engineering Developments in 


Asiatie 


Russia 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. VIII—(Continued from page 280, October 12th) 


Tue Soviet Far East 


f pce Pacific area almost suddenly came into 
the newspaper headlines after the attack 
on Pearl Harbour. Russia’s interests there 
are obvious, and have increased as a result 
of the war. 

The Tsarist regime had extended Russian 
boundaries to Viadivostock on the Pacific. 
It is nowadays a train travel of 216 hours— 
nine days and nights—from Moscow to 
Vladivostock. 

There is a record of penetration into the 
Far East at the end of the seventeenth 
century. By the middle of the nineteenth 
century Russia had colonised a district 
bordering on the River Amur. In 1860 the 
Treaty of Peking ceded to Russia a very large 
territory which reached as far south as the 
port of Vladivostock. 

The area now called the “Soviet Far 
East ” borders for over 2000 miles on Man- 
churia, and extends to the Pacific Ocean. It 
reaches to the Arctic Ocean, and it includes 
areas inland so far west as Lake Baikal. 

The Soviet Far East, excluding Yakutia, 
is divided into six administrative divisions, 
of which the most important is the Khaba- 
rovsk Territory, which has the largest popu- 
lation of any administrative area in the Far 
East, and has recently created mechanised 
industries mostly designed for the production 
of armaments and food. Including Yakutia, 
the Soviet Far East is very much larger than 
European Russia. Russian land, north of 
Manchuria, formerly had only one town, 
Vladivostock, on the map, but others have 
been created. 

In 1913 my long journey from Vladivo- 
stock to the town of Irkutsk, on Lake Baikal, 
along the Trans-Siberian Railway, seemed to 
be through forests and almost uninhabited 
country. There were to be seen only log 
huts, distant from each other about 3 miles 
along the single-track, housing a linesman and 
his family. His duty was to follow the train 
to the next hut and to inspect the line. In 
the spare time, many of them cut down trees 
and prepared logs for fuel for the locomo- 
tives. Nowadays the train passes through 
the new industrial towns Ulan-Ude, Chita, 
Khabarovsk, and Voroshilov, of almost 
mushroom growth, but the line is patrolled. 


NaTuRAL RESOURCES 


North of the Trans-Siberian to the Arctic 
there are some settlements where gold is 
produced. There are towns on the island 
of Sakhalin and the Kamchatka peninsula. 
But the northern territory has been called 
an almost unbroken wilderness, with roads 
fit for motor transport hundreds of miles 
apart. The capital of Yakutia, the Yakut 
Autonomous Soviet Socialist Republic 
(A.S.8.R.)—an area the size of European 
Russia—is Yakutsk, with a population of 
only 50,000 (1940). There is a highway from 
the Trans-Siberian Railway to Yakutsk, 
750 miles long. The new railway, running 
north of the Trans-Siberian to Gavan, on 
the Pacific, opposite Sakhalin, cuts this road 
about 150 miles north of the Trans-Siberian 
line. 

Another portion of the Soviet Far East was 
the former Soviet-owned northern half—now 





the whole—of the island of Sakhalin. Russian 
Sakhalin is rich in oil and coal. The southern 
portion of the island owes its development to 
Japan. 

The Soviet Far East has a shore line of 
9000 miles (an air line of 2000 miles) from 
the mouth of the River Amur to the Bering 
Strait, which is the entrance to the Arctic 
Sea route. In addition to 9000 miles on that 
coast, there is the long shore line on the Sea 
of Japan from the mouth of the Amur to 
Vladivostock. 

The fishing industry—sea and river catches 
—from the Soviet Far East has been of 
great value to the U.S.S.R. The U.S.A. has 
received gold and furs from this area in pay- 
ment for war supplies. The grain, machinery, 
and oil from the U.S.A. were most valuable 
for the young industries and farming work, 
but they are now practically independent of 
imports. 

There has been intensive prospecting over 
the Far Eastern territory in recent years, 
with the result that almost every raw material 
needed by modern industry has been dis- 
covered. Many useful raw materials are 
found fairly close together, so that long 
carriage by rail is not needed. 

A range of mountains following the coast 
of the Sea of Japan, north from Vladivostock, 
contains coal, iron, manganese, graphite, 
gold, tin, lead, and silver. There are also 
available in large quantities timber and the 
raw materials for the manufacture of cement 
and glass. Formerly graphite was carried 
from west of the Urals, but a new plant for 
refining that ore was in operation in Vladi- 
vostock (1942). The raw materials for the 
steel, chemical, and engineering industries, 
also for munitions and armaments, are avail- 
able and are used. The coal of the Burei 
Valley and iron ore from the Little Ktungan 
Mountains furnish the raw materials for 
machine building, railway construction, and 
shipbuilding. 

THE CoLDEST REGION ON EARTH 


The Russians are a hardy race, but the 
climate of Siberia is not an encouragement 
for colonisation. It is not an insuperable 
difficulty, but the area north-east of Lake 
Baikal and inland from the Sea of Okhotsk 
is the coldest on earth, affecting the weather 
all over the Soviet Far East, except Kam- 
chatka and a small coastline down to Vladi- 
vostock, warmed by the Japan current. 

In the days of the Tsars there was spon- 
taneous migration of landless peasants to the 
Far East. After the Revolution, when land 
was distributed to Russian peasants, migra- 
tion almost ceased, but with the large-scale 
plans of development the population in recent 
years has much increased. 


INDUSTRIAL DEVELOPMENT 


The steel mills at Petrovsk-Zabaikalsk 
(near Chita) and Komsomolsk were rapidly 
brought into operation. They are at work 
some hundreds of miles from the frontier, 
obtaining iron ore, coal, and limestone from 
districts safe from enemy incursions. It was 
believed that in 1942 the two plants had an 
output of pig iron of 500,000 tons, but when 
the third blast-furnace planned for Komso- 
molsk is at work the output will be 700,000 





ee 


tons. Two other piants, one at Vladivostock, 
the other at Irkutsk, are believed to be at 
work. 

The Soviet authorities naturally kept the 
Japanese Intelligence Service guessing avout 
the location of new industries. Even now, 
it is not easy to give up-to-date statistics, 
but we do know that the three Five-Year 
Plans were rushed forward, and that the 
population of industrial centres has rapidly 
increased. 

Engineers and foremen, experienced in the 
Donbass mills, together with steel melters 
and electricians, went East to Petrovsk- 
Zabaikalsk, not only to erect and work the 
new equipment, but to train the future rollers, 
operators, welders, &c. The first rolling mill 
began to operate ten days before Hitler's 
attack. That assault spurred the workers to 
increase production and to reduce costs. 

At first coal was mined, in any quantity, 
only near Viadivostock, although there was 
small-scale mining in a few places, including 
Sakhalin. The total in 1928 was about 
1 million tons, but by 1938 the output of coal 
had risen to 4} million tons. 

The planned industrial extensions, 1937-42, 
for the Khabarovsk and Maritime Territories 
necessitated an increased power supply, three 
and a half times that of 1937. This increase 
was to be obtained from fuel and hydro- 
electric plants. 

It was planned that in 1942 the basic 
industries in the Soviet Far East should 
produce from two to three times as much 
output per head of population as the whole 
U.S.S.R. produced on the average. A 
Russian newspaper, T'riad, revealed (1942) 
what had been accomplished, without stating 
location, in a sentence typical of the method 
of encouraging workers without giving infor- 
mation to the Japanese. It reads: “The 
thirty-sixth special assembly construction 
unit, which won third place in the October 
competition of builders, completed the 
schedule of work for the year on November 
25th.” 


SHIPBUILDING 


Before the Revolution there were small 
ship-repairing yards at Vladivostock and 
Blagoveshchensk, railway-building yards at 
the town now called Voroshilov, and the 
arsenal at Khabarovsk. Under the Soviets 
the old repair shops were reconstructed and 
converted into big plants. A factory for 
agricultural machinery was created at 
Khabarovsk. Automobile repair factories 
were built at Khabarovsk and Voroshilov, to 
serve the regions rapidly developing motor 
transport. The largest of the new engineering 
enterprises is the shipbuilding yard under 
construction at Komsomolsk. The first part 
of this, the biggest shipbuilding yard in the 
Far East, had in 1936 begun operation. 

The cost of the Komsomolsk shipyard was 
six times that of the Marty shipyard, in the 
Ukraine, built at the same time and which 
had six slipways. Only the great steelworks 
at Komsomolsk—its feeder plant and the 
largest industrial enterprise in the Far East— 
exceeded if in cost, except for the cost of rail- 
way construction. In 1939 the first. ocean- 
going vessel built at Komsomolsk was 
launched. 

Komsomolsk has, in addition to steel mills, 
a petroleum refinery, a cement works, a 
building-block plant, and factories: for pro- 
ducing engines, storage batteries, cellulose, 
pulp, and paper. It turns out 26 million 
bricks a year, has a fish cannery, railway 
repair shops, two sawmills, a sugar refinery, 
and other plants. 

At the mouth of the Amur River is the 
minor naval base, Nikolaievsk, with plants 
auxiliary to naval construction, an oil 
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refinery, using crude oil shipped by tanker 
from Sakhalin, and a pipe line carrying 
refined petrol to Komsomolsk, some 230 
miles distant as the crow flies. Mention must 
be made of the important fish canneries for 
salmon and other fish, great quantities of 
which are sent in tins inland. 

From the new city of Magadan, near the 
head of the Okhotsk Sea, a 300-mile motor 
road runs over mountains to the richest gold- 
producing area in Soviet Asia, the production 
being estimated at one-third of the Soviet 
Union’s total annual production, said to be 
over £100 millions. Gold dredges and 
hydraulic methods of mining are employed. 

All of the cement used in the Far Eastern 
Territory is produced there, the output of 
towns on the Amur, at the city of Komso- 
molsk and at a plant near Vladivostock 
totalling 525,000 tons in 1942. Much of this 
cement was used for fortifications in anticipa- 
tion of attack from Manchuria and the sea 
by the Japanese. 

Timber and the raw materials for glass are 
easily obtainable. Away to the west in the 
Khabarovsk area prospecting ies found 
oil, coal, peat, iron ore, mol um, and 
manganese, near available transport. William 
Mandel, an American, made an exhaustive 
study of the Soviet Union. In 1942 he wrote : 
“Tn order to meet the exceptional needs of 
the Far East in building materials, metal, and 
fuel, for defence and for the development of 
a virgin territory, it was felt necessary to 
create basic industries producing roughly 
two or three times as much per head of 
population as does the country as a whole.”’* 

The oil production in the Soviet Far East 
rose from 17,600 tons in 1929 to 700,000 
tons in 1941, the bulk coming from the 
Russian portion of the island of Sakhalin. 
In order to run motor vehicles over roadless 
country where there are no petrol depots, 
they are equipped with gas producers that 
run on wood, charcoal, or peat fuel. Wood is 
abundant, and it is reported that a 14}-ton 
lorry has run 65 miles on two bags of dried 
wood. 

In the Far East Territory, on the railway, is 
the town of Birobidgan, capital of the Jewish 
Autonomous Region, where in 1938 some 
20,000 Jews had cleared and cultivated 
50,000 acres. Gold-mining, lumbering, brick 
kilns, clothing mills, and wood-werking 
factories employ others, probably many Jews 
from Poland. Some 50,000 immigrants were 
expected in 1940. 


LOCOMOTIVE AND CAR-BuILDING WorKS 


Moving westward along the Trans-Siberian 
line, we come to the Chita Region, with its 
extensive farmlands, which were serviced by 
2616 tractors, 1226 harvester combines, and 
thousands of machines for sowing, reaping, 
and binding. More than 1} million acres 
were cultivated in 1940, mostly for wheat. 
In the Far Eastern Territory machinery is 
more used for agriculture than in any part 
of the U.8.8S.R. 

The Chita region produces 65 per cent. of 
the tin in the U.8.8.R. Coal and iron supply 
two blast-furnaces. Steel is manufactured. 
There are eight large industrial works. _ 

The constant threat of Japanese aggression 
had spurred all of the people living in the 
eastern and central part of Asia to make 
tremendous efforts to create mechanised 
industries and to increase agricultural pro- 
duction. It caused Stalin to send large 
numbers of engineers, technicians, and immi- 
grants out there. Colossal sums of money 
were spent. The locomotive and car- 
building and repair works at Ulan-Ude, 230 
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miles east of Lake Baikal, cost over £10 
millions. Here a large glass factory turned 
out 25,000 tons of glass, a packing house pro- 
duced 25 million tins of canned meat (1940), 
and several flour mills operate. 

To the south-west of Ulan-Ude is one of 
the world’s biggest metal centres, producing 
gold, tungsten, silver, and molybdenum. A 
town of 30,000 suddenly grew up in three 
years near the mines and refineries. 

On an island on Lake Baikal manganese 
deposits are worked ; there is no record of 
the output, but the deposits are ealled 
colossal.” Mica and asbestos are obtained 
in the area not far from Lake Baikal. There 
are also large chemical and metallurgical 
plants, built under the 1937-42 Plan, else- 
where in this area, called Buriat-Mongolia, 
in which is the large industrial town of 
Irkutsk. Before this area became a Soviet, 
the people were nomads, one person in four 
was a lama (Tibetan Bhuddist monk), and 
all were illiterate. There are now 17 news- 
papers, 147 cinemas, 134 libraries, 500 
primary and secondary schools, and I4 
higher and technical schools. The Japanese 
invaded the territory about a quarter of a 
century ago, and left a legacy of hatred which 
stimulated great efforts for industrial develop- 
ment, and these Mongols will fight fiercely 
to protect their new homes. 

Now that Japan has been defeated, the 
tremendous industrial and agricultural 
strength of the Soviet Far East will be 
directed to increase the already great output 
of that territory. It will be used to improve 
the conditions of life for Soviet peoples. 


YaKuUTIA 
Yakutia is in the north-eastern part of 


Siberia, with a long coast line on the Arctic | pares 


Ocean. Running almost through the centre 
of the territory is the Lena River, which, 
with other rivers, forms transport arteries. 
Yakutia is an enormous area, five times. as 
large as that of Japan and Manchukuo, but 
its inhabitants number only about 400,000. 
It extends north from Lake Baikal to reach 
for more than 1500 miles along the Arctic 
coast, The Lena River valley has been long 
famed for its gold mines. 

In 1923 a Soviet citizen reported a new 
important find, and by the summer of the 
next year a real “gold rush” began. Into 
the Aldan Fields a stream of miners poured, 
numbering 13,000 at the end of 1925. As 
elsewhere in the Soviet Union, gold produc- 
tion in Yakutia is under the administration 
of the State Gold Trust. There are no official 
figures, but the output from the Aldan gold- 
fields must be considerable, for in 1941 the 





new mining towns had a population of 50,000. 


Yakutia, because of its gold, its climate, 
and the physical appearance of the country, 
is not unlike the North-West Territory of 
Canada. Similar to the Mackenzie River in 
the latter country, the Lena River drains the 
interior of Yakutia, with a delta in the Arctic 
Ocean. 

The engineering problems in this country 
have involved special research in order to 
overcome the peculiar physical charac- 
teristics. The climate is sub-Arctic ; the 
soil is not frozen into a solid mass of ground, 
but consists of a mixture of rocky soil 
cemented by ice in which underground spring 
waters, found mostly along rivers or large 
bodies of inland water, remain unfrozen by 
the force of their motion. 

When water mains are laid in frozen soil, 
in order to avoid freezing, steam pipes are 
laid alongside. On the other hand, highway 
engineers avoid these erratic ground waters, 
and if there is a solid foundation of~per- 
manently frozen ground, this has to be pro- 
tected from the summer’s great heat by 
special ballasting to prevent “the cold from 
escaping”. The Russians call this the “ cold 
storage” method. 

More than one half of Yakutia is covered 
by one huge forest. The famous Siberian 
larch, a very hard and rot-resistant wood, 
much in demand for railway sleepers and 
aeroplanes and for building dams, is obtained 
from this forest. 

In 1939 there were seventy industries in 
this territory, including lumber mills, coal 
mines, powder plants, and cement and food 
factories. During the first and second Five 
Year Plans, about £50 millions were invested 
in industries to develop Yakutia. A refrige- 
rator ship on the Lena River collects, pre- 
, and cans millions of pounds of fish. 

At Verkhoyansk, on the Yana River, tin- 
mining has been developed on a large scale, 
and the people in the region of the mines 
numbered over 5000 in 1941. Other products 
are molybdenum, nickel, zinc, lead, and 
silver. The Nordvik region produces oil, 
and the deposit is said to be rich enough to 
supply fuel for polar air lines, sea, and river 


It is of interest to note that iron was 
smelted from deposits at Botom, in order to 
build the ships for Bering’s expedition, more 
than 200 years ago. The Botom ironworks 
were then abandoned, but in 1941 the output 
of pig iron was 250,000 tons. 

. About 50,000 tons of coal are shipped for 
the northern sea route and inland transport, 
while another mine produces 10,000 tons for 
local industries. Other mines provide coal 
for the Aldan goldfields. 

(To be continued) 








The Port of Hamburg To-Day 


(By Our Naval Correspondent) 


|, air: of the great port of Hamburg is now 
working again, but in the service of the 
Allied Military Government and the Occupa- 
tion authorities, instead of for German 
industry and the German Navy. The port 
was not officially opened until June Ist, but 
up to the beginning of October more than 
400,000 tons of incoming cargo had been 
unloaded there from ocean-going ships, 
while nearly 45,000 tons of outgoing cargo 
had been loaded into ocean-going ships. 
These figures, of course, take no account of 
the considerable and growing volume of 





small coastal craft. The incoming cargo has 
consisted almost entirely of supplies for the 
Military Government and for the Forces of 
Occupation, while the cargo loaded has been 
chiefly returning military stores and scrap 
metal. In the month of August alone thirty- 
two ocean-going ships were discharged in the 
port of Hamburg, including two tankers. 
Nor isthe work that Hamburg is now doing 
concerned solely with the loading and 
unloading of ships. A considerable amount 
of ship repairing has also been carried out, 
and a large tonnage is still in hand for repair. 





traffic carried by river steamers, barges, and 


The German dockyards have already repaired 
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more than 750 vessels since the collapse of 
the Nazi regime, and about 400 other vessels 
are in hand for repair. Hamburg is taking a 
greater share in this work than any other 
German port. 

Although some large ships have been 
repaired and made fit for service in the Allied 
cause, by far the majority of the vessels 
which have been f€paired have been small 





TYPE 21 SUBMARINE SECTIONS AT VERSMANNKAI 


craft, Among these, there have been con- 
siderable numbers of minesweepers. These 
craft, manned by Germans and operating 
under what is now the German Minesweeping 
Administration, are playing an important 
part in the work of mine clearance on the 
German side of the North Sea and in the 
approaches to the Baltic. The German Mine- 
sweeping Administration now has over 600 
minesweepers at work. Some of these are 
assisting the French in their mine-clearance 
problems. 

The clearance of the mines is of the utmost 
importance, not only in order to free the 
ports, but also to enable the fishing industry 
to be rehabilitated. The fishery is already 
working well, and as much asa quarter of 
a million kilogrammes have been landed at 
Cuxhaven in a single week. Much, however, 
remains to be done, for it is recognised that 
heavy landings of fish will greatly ease the 
problem of feeding Germany. 

Although Hamburg and other ports are 
““ open ”’ in so far as channels leading to them 
have been cleared of mines, it is not expected 
that the whole of the Elbe estuary will be 
declared free of mines for two years. In that 
corner of the North Sea there were laid great 
concentrations of mines, and the clearance 
problem is aggravated by the great variety 
of these mines. That the mine danger is con- 
siderable in the Elbe estuary, even with the 
channels swept almost continuously for 
months, is shown by the fact that when the 
liner “‘ Europa” left Hamburg, one of the 
German “ sperrbrecher ’’—the highly mag- 
netised mine-destructor ships of the German 
Minesweeping Organisation—exploded a mine 
and suffered damage. A week or two later 
one of our tankers received damage to her 
underwater fittings through the explosion of 
@ mine in her vicinity. 

Like so many other places in Germany, the 
port of Hamburg seems to be a mass of con- 
tradictions. Many of the shipyards are 
complete shambles, and yet others appear to 








have suffered little. Great tracts of the city 
have been laid waste, and yet other parts 
appear to be almost untouched. Around the 
perimeter there is a ring of shacks and tem- 
porary houses, ranging from well - built 
cottages and concrete bungalows to mere 
wooden huts. These dwellings are not new. 
They are the results of the German efforts to 
house the workers some little distance away 


from the yards and the ruined working-class 
districts. 

In order to clear the channels and the 
shipping berths in Hamburg docks, no less 
than 23 ships and more than 230 barges had 
to be salvaged. Many of these barges were 
bigger than the ships which had to be raised. 





Among the vessels on which work is now in 


Some of the berths in the docks appear to 
be little damaged, and a considerable amount 
of work has already been done towards 
putting them in order; for instance, the 
wharf of the United States Lines has glass 
in the windows of the warehouses and offices, 
and they and the cranes have been given a 
coat of new grey paint. Other berths, 
however, are tangles of sunken ships and 
barges, on top of which are tumbled cranes 
and gantries. 

The same contrasts are to be found in the 
shipbuilding and ship-repairing yards. The 
Deutsche Werft ship-repairing yard is already 
in good condition, and turning out valuable 
work for the British occupational authorities. 
On the other hand, the Deutsche Werft 
building yard, where a large programme of 
U-boat construction was in , is com- 
pletely inoperative. The difference between 
these two yards is not due only to the result 
of Allied air attacks, but also to the degree of 
repair and rehabilitation which has been 
possible and which has been allowed. 

Of all the shipbuilding yards in Hamburg, 
that which shows the and most wide- 
spread devastation is the Reiherstieg yard. 
It is almost impossible to make one’s way 
through this yard on land, and going round 
it by water gives an impression of destruction 
which can never be made good. On shore 
there is nothing but wreckage and the 
twisted steel of roof trusses, cranes, and 
gantries. The jetties are blasted and broken, 
with the wreckage littered with barrels and 
casks of German naval stores. Alongside the 
jetties are sunken ships and barges two and 
three abreast, and so intermingled with the 
wreckage from the shore that their salvage 
must represent a problem of the greatest 
difficulty and of very doubtful value. 

In the Reiherstieg yard of Deutsche Werft 
and its neighbour, the yard of Stulcken and 
Sohn, one will find the most spectacular 
destruction among the Hamburg shipyards. 
At the great U-boat-building yard of Blohm 
and Voss the destruction is not so spectacular 
or apparently so complete. It is difficult for 








DAMAGE NEAR SUBMARINE 


progress is the famous “Strength through 
Joy ” liner ‘‘ Robert Ley.” The whole of the 
salvage organisation has been in the able 
hands of Commodore T. McKenzie, R.N.V.R., 
who, as the salvage chief of Metal Industries, 
Ltd., had so much to do with the raising of 





the last German Navy from the bottom of 





Scapa Flow. 


SHEDS AT FINKENWARDER 


bombing to eradicate completely the sloping 
concrete slipways or the high gantries, which 
have shown themselves peculiarly immune to 
blast. Yet the famous Blohm and Voss 
U-boat-building yard’s production in U-boats 
was very seriously reduced as a result of the 
Allied bombing. 

This yard could accommodate a maximum 
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of twenty-eight U-boats on the slips. With 
the German system of profabricating the 
sections of these U-boats, the yard could 
turn out a U-boat in seventy days from the 
time the first section was placed on the slip- 
way. This was an average time, and it was 
reduced to a record figure of fifty days. When 
considering these times for the building of the 
U-boats, one must take into account the 
very high degree of “ finish’ given to the 
U-boats in this period. This is shown by the 
fact that the average U-boat built in these 
yards was fully commissioned and left for 
operational duties twelve days after leaving 
the slipway. 

Blohm and Voss at Hamburg alone built 
about 225 U-boats during the war. Even at 
the time of Germany’s collapse the U-boat 
output of this yard had not been completely 
knocked out, and work was still in progress. 
But there were then only 14 U-boats on the 
slips instead of the usual maximum of 23, 
and work on these 14 was considerably 
retarded owing to breakdowns in the power 


system. 

The naval dockyard of Finkenwarder has 
suffered very severely as a result of the Allied 
bombing. Yet here one finds evidence, in 
the shape of well-built brick houses and 
temporary dwellings, of the trouble which the 
German authorities incurred in providing 
dwellings for their dockyard workers in face 
of the Allied bombing attacks. None of these 
dwellings existed before the main bombing 
attacks on Hamburg. 

In the Finkenwarder yards, among the 
twisted gantries, there were found dozens of 
U-boat sections. Most of them had been 
thrown about by the blast of bombs, but 
very few had suffered penetration of their 
thick “‘ pressure hull” plating. They were, 
however, rendered useless, because of the 
destruction of the machine shops alongside 
them and the means of transporting them to 
the assembly yards. 

All along the Versmannkai there are also 
@ large number of U-boat sections, and 
notably the virtually completed sections of 
the type “‘ 21” U-boat, described in detail 
in THE EncrInzER of July 6th and 13th, 1945. 
Here, again, there is little damage to the 
U-boat sections themselves, but the shed 
and gantries which used to line the long quay 
no longer exist, and few of the cranes remain. 
What must have been more important from 
the point of view of conveying the com- 
pleted U-boat sections to the assembly yards, 
the great floating crane has been sunk. It 
has sunk on an even keel, but is nonetheless 
useless. 

One of the most interesting points of the 
U-boat-building organisation of Hamburg, 
where more than 500 U-boat sections were 
found and are being cut up into scrap metal, 
is the apparently ruthless methods which 
accompanied German mass production of 
these boats. These argue no shortage of 
materials. Consider, for instance, the long 
wharf known as the Versmannkai. All along 
that long wharf there are U-boat sections, 
two, three, and sometimes four deep. The 
sections of the type “21” U-boat are com- 
plete in every detail, nearly complete, or 
show signs of frenziéd and recent work. 
Towards one end of the Versmannkai, how- 
ever, there are other sections. These are 
parts of other and older type U-boats. Upon 
them no work has been done. It is clear 
that their delivery has been regarded as a 
nuisance. They have been left to rust. Yet 
it appears that these sections were not only 
delivered long after the type “21” U-boat 
demanded and obtained the first priority, 
but that the redundant sections of obsolete 
types were never “‘ brought to produce.” 

The biggest of the U-boat pens m Hamburg 


—those demolished on Trafalgar Day—were 
at the apex of the Finkenwarder yard. The 
strength of this immense concrete structure 
was demonstrated by the fact that it had 
been penetrated only by 10-ton bombs. In 
one of the pens two U-boats, which had 
obviously been side by side on the stocks 
with the pen used as a dry dock, had fallen 
on to their sides, but otherwise the internal 
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damage in the pens was negligible, yet the 
whole area in their vicinity was a scene of 
utter desolation. There is no doubt that our 
bombing technique, although greatly effec. 
tive against many of the shipbuilding yards 
and against the living accommodation of the 
dockyard workers, did not produce results 
against the U-boat pens commensurate with 
the effort employed. 








A.I.D. Test House, Harefield 


No. I 


Ts Aeronautical Inspection Department 
of the Ministry of Aircraft Production has, 
during the war, like many other technical 
Government Departments, widened its field 
of responsibility considerably, to keep in 
step with the rapid strides made in the tech- 
nique of aircraft manufacture. Ever since 
its inception, the work of the A.I.D. has 
necessitated the provision of a large number 
of laboratories, where aircraft inspection 
methods could be standardised and the work 
of contractors employed in the manufacture 
of all aircraft materials could be check tested. 
These laboratories were somewhat scatterdd 
in the past, and were of a somewhat make- 
shift character. 

During the years before the war it was 
realised that the growth of the department 
made it desirable to obtain new accommoda- 
tion for the varied and specialised equipment 





fore transferred, and as a temporary measure 
the A.I.D. took over part of one of the sheds 
of the R.A.F. depot at Kidbrooke. Early in 
1919 the equipment of the other sections, at 
Farnborough, Sheffield, and London, was 
transferred to Kidbrooke, and the Test House 
became a separate unit of the A.I.D. 

With the growth of the department, extra 
space was taken over, but by 1936 it was 
found necessary to seek space elsewhere. 
For a time the gauge, micro and X-ray 
sections were at the ae Airship Works 
(R.A.W.), Finally, it was 
decided to build new sesamiae. and the 
site at Harefield was chosen, which became 
Crown property in 1938. 

Harefield House, which still stands on the 
grounds, dates back to 1760, and was built 
for George, Count Bruhl, Envoy from the 





Court of Saxony to England. This old house 





A.1L.D. TesT HOUSE, HAREFIELD 


necessary for the proper functioning of the 
department, and accordingly a scheme was 
prepared and work was started in 1938 on 
the buildings now known as the A.I.D. Test 
House, at H@efield, Middlesex. 

A recent visit to these new headquarters 
of the department impressed us with the 
modern — of the laboratories, which, 
instead of being adapted , are 
clearly designed to accommodate the most 
modern equipment in ideal conditions. 

Before describing the new buildings and 
some of the equipment there, a brief note 
on the history of the department may not be 
out of ease The A.I.D. Test House was 
actually started in 1914 in a very small way 
in a shed at Farnborough, the equipment 
comprising little more than a tensile testing 
machine and @ Brinell machine. In 1915 a 
branch was opened in Sheffield for testing 
metals, and laboratories were started in 
London for testing non-metallic materials and 
gauges. Until 1918 the testing of electrical 
equipment and instruments was under the 
control of the Royal Aircraft Establishment 
at Farnborough, but responsibility for this 
work was transferred to the A.I.D. in that 





year. Certain staff and equipment was there- 





was repaired and modernised in 1938, and 
was occupied in that year by the gauge 
section from Cardington. In the meantime 
the new buildings were planned and were 
practically completed in 1940, the accommo- 
dation being sufficient for needs at that time. 

Since 1940, owing largely to the introduc- 
tion of new fields of activity, many additions 
have been made to the buildings. The wings, 
which originally were two-storey structures, 
have all had another floor added. Stores and 
workshops, formerly within the main build- 
ing, are now housed in huts, as also are extra 
offices. The original floor area of 71,000 
square feet has been increased to nearly 
100,000 square feet. An engraving on this 
page shows the Test House as it is at present. 


ORGANISATION AND LAY-OuT 


The purpose of the A.I.D. Test House is 
primarily to give facilities for check testing 
the work of Government contractors making 
any materials or component parts of air- 
craft ; to perform check tests of the function- 
ing of aircraft instruments used for flying, 
navigation, offence and defence; and to 
inspect the precision gauges used by the 
A.I.D. inspectors at contractors’ works. A 
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further important function of the Test House 
is to develop inspection techniques, for which 
it may be necessary~to design new tést 
apparatus. In addition, the central equip- 
ment and gauge stores for the whole of the 
A.I.D. are at Harefield. 

For these purposes the organisation is 
divided'into five main divisions—materials, 


The buildings are laid out, as already men- 
tioned, with every possible convenience which 
might be expected to lead to accurady in the 
work and the wellbeing of the staff. As the 
accompanying engravings indicate, the labo- 
ratories are airy and light. Air in the main 
building is all conditioned, temperature being 
generally controlled between 60 deg. ard 





aircraft equipment, metrology, administra- 


70 deg. Fah. Where essential to the nature 


this) page shows the mechanical test 
laboratory and another overleaf the million- 
volt X-ray apparatus, installed in @ separate 
building. This building houses the million- 
volt set and a 400,000-volt set, both con- 
structed by the Victor X-Ray QGorporation. 
At the time of our visit the sets were installed, 
and it is understood that they will be in 





operation this month. In another laboratory 





MECHANICAL TEST LABORATORY 


tion, and maintenance. The first three are 
the technical divisions and employ a staff 
of 170 qualified persons. A somewhat 
greater number—about 175—are employed 
in clerical and industrial grades. These 
figures exelude the headquarters staff. 

All three technical branches hold, wherever 





practicable, reference standards which have 








GAUGE STANDARDS LABORATORY 


been certified, and are regularly checked by 
the National Physical Laboratory or other 
appropriate authority; where actual 


standards. are not practicable, some form 
of reliable sub-standard is provided. Thus 
all equipment can periodically be checked, 
80 as to produce the high standard of accuracy 
required. of all tests carried. out: in. the labo- 
ratories. 





of the work—as, for example, in gauge work 
—the laboratories are controlled to 68 deg. 
Fah., plus or minus }¢ deg. Fah.; for instru- 
ments and wireless telegraphy standards, 
the control is 68 deg. Fah., plus or minus 
2} deg. Fah.; and in the textile laboratory, 
in addition to controlling the air temperature, 
to 70 deg. Fah., plus or minus 1 deg. Fah., 





MAIN GAUGE INSPECTION SLABORATORY 


in the maifi building the range of X-ray 
equipment is completed by tus com- 
prising 220-kV and 140-kV Siemens-Schuckert 
and ¥80-kV Phillips sets, and a Hilger crystal- 
lographic unit. It is of interest to note that 
the million-v6lt set is capable of penetrating 
8in. of steel with 2 per cent. sensitivity. In 
the case of X-ray apparatus used for detec- 








the relative huntidity is controlled te 65: per 
cent., plus or minus 1 per cent: 


MATERIALS DIVISION 


This division carries out physical and 
analytical tests of all classes of material, 
including: plastics, fuels; and lubricants. It 
also tests for defects by X-ray and other non- 





destructive methods. An engraving on 








BomMB SIGHT LABORATORY 


tion of flaws and inclusions in metal,. the 
sensitivity is defined as the proportion that 
the smallest clearly defined trace of a flaw 
bears to the whole depth of penetration, and 
is therefore a-measure of the usefulness of the 
apparatus. 

Other non-destructive tests are carried out 
in a special laboratory equipped with fluo- 
rescent and supersonic apparatus. We noted 
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with interest a new technique being developed 
for the detection of flaws, using the principle 
of echo-sounding apparatus. In this case 
the experimental apparatus, developed by 
Messrs. Hughes in collaboration with the- 
Test House staff, consisted of two piezo- 
quartz crystal units, which are placed side 
by side on a surface of the material to be 
tested. The crystals are made to vibrate 
at high frequency and are connected to elec- 
tronic apparatus, recording a time base line 
on a cathode ray tube. The vibration, which 
is of audio-frequency but not perceptible to 
the ear, travels through the material to be 
tested and is reflected from the far surface, 
the time of travel being measured and being 
made visible by the cathode ray tube. If the 
path passes through a fault, this is clearly 
indicated on the screen, and it is possible to 
determine with considerable accuracy the 
size and position of the fault. 

A micrographical section of the materials 
division contains the usual range of metal- 
lurgieal microscopes, including one of the 








MILLION-VOLT X-RAY EQUIPMENT 


latest type Bausch and Lomb microscopes, 
equipped with apparatus that enables a 
specimen to be examined under ordinary 
light or polarised light, the change being 
effected instantaneously at will. 

Space considerations forbid more than a 
catalogue of the remaining sections of the 
materials division. In the petrol annex 
three C.F.R. engines are installed for deter- 
mining the knock rating of aircraft fuels in 
one building and in another are two specially 
built engines which test high-octane fuels 
under conditions of high boost. 

A textile laboratory is equipped to carry 
out all tests on fabrics and cordage. Other 
laboratories are laid out to test special groups 
of materials, such as physical and chemical 
tests on timber, rubber, and textiles ; analyti- 
cal and physical tests on paints, dopes, and 
similar protective coatings; and chemical 
tests of all kinds. Each laboratory is a self- 
contained unit, with its own balance room, 
washing-up benches, &c. 

(To be continued) 








THE LaTE Mr. Joun Orme.—We regret to learn 
of the death of Mr. John Orme, joint managing 
director of the National Gas and Oil Engine Com- 
pany, Ltd., Ashton-under-Lyne, which occurred on 


Centenary Exhibits at the Imperial College 


No. Il—(Continued from page 322, October 26th) 


d lage more important exhibits that were to 
be seen at the Imperial College last week 
in connection with the Centenary, have 
already been described. Very much more 
was to be seen, for every department of the 
three constituent colleges had made arrange- 
ments for much of the experimental appa- 
ratus used by students to be on view and 
in action, and in some cases special equip- 
ment had been set up. But since the depart- 
ments of the College were opem only for two 
days and are now no longer on View, we 
intend only to mention a few of the many 
interesting things that caught our attention. 


The civil and mechanical engi depart- 
ments of the City and Guilds (Engineering) 
College have already been dealt with. 


ELgoTRICAL ENGINEERING 


One of the matters that must have forced 
itself upon the notice of all visitors to the 
electrical engineering laboratories is the now 
very extensive use of oscilloscopes. It is not 
so very many years ago that the cathode ray 
tube was a rare type of instrument, only 
available for special types of experiment. 
Now several examples seem to be found in 
practically every electrical department of 
the City and Guilds College. Of their value, 
of course, there could be no doubt even if 
they provided only a moving pictorial repre- 
sentation of the events occurring in an elec- 
trical circuit. In fact, of course, they pro- 
vide much more detailed quantitative infor- 
mation that could hardly be gained satis- 
factorily in any other way. It is strange, 
however, for engineers of sufficient age to 
remember the awe with which cathode-ray 
equipment was first regarded, to see young 
students handling the modern equipment 
with almost contemptuous familiarity. 

Two of the exhibits in the electrical depart- 
ment were of particular interest, owing to 
their relation to Radar. In one a vertical 
aerial, about }in. high, was mounted at the 
centre of a circular rotatable table. Beyond 
the edge of the table and in a fixed position, 
there was mounted a parabolic reflector 
having at its focus a “ pick-up” aerial con- 
nected to an ammeter, the needle of which 
indicated the strength of the signals received. 
By rotation of the table it was demonstrated 
that radiation was spread equally in all 
directions. “Dummy” aerials being then 
placed on the table in due relationship to 
the position of the radiating aerial, the effect 
upon the distribution of the radiation could 
be observed by watching the ammeter needle 
as the table was rotated. For instance, when 
several dummy aerials were arranged in 
parabolic form around the radiating aerial, 
the ammeter needle indicated that the result- 
ing radiation was concentrated in a narrow 
beam. The reason for this effect was 
demonstrated, by analogy, in a ripple tank 
arranged in the same room. Ripples in the 
tank were created by mechanically driven 
dipping needles. The phasing of the result- 
ing ripples could be adjusted to give results 
equivalent to those obtained on the wireless 
table. Shadows of the ripples being pro- 
jected on to a screen, the distribution of the 
ripple “field” resulting from interference 
effects could be visually observed. 


Royat ScHoot or Mrings 


At the Royal School of Mines we were 
particularly attracted to departments con- 





October 19th, at his home in London. 


cerned with mining research and safety in 





mines. In the first we were able to discuss 
a number of matters relating to coal-mining, 
Experiments are being conducted here into 
the problems of lighting mines and of reduc- 
ing dust in mines. In the matter of lighting, 
experiments are being made with vapour 
lamps for use in non-gassy mines at the coal 
face. The provision of improved lighting at 
the face is a matter of some difficulty, but it 
is believed it would result in a reduction of 
the number of accidents and at the same 
time permit the removal from the conveyor 
at this early stage of some of the “dirt” 
that at present finds its way to the surface, 
and which is difficult to detect when lighting 
conditions are poor. There was also-to be 
seen in this laboratory a mercury vapour 
lamp designed for use in gassy mines. Above 
the lamp proper and locked within the same 
casing there is an air turbine driven gene- 
rator to provide the necessary current. The 
lamp thus meets the condition often found in 
gassy mines that while there is an adequate 
supply of air to the face no electrical cables 
exist. Though the principle has been applied 
before to ordinary filament lamps, we under- 
stand that its application to the vapour 
variety is new. The matter of dust in mines 
is, of course, much too big a question to be 
dealt with here. But it is perhaps worth 
making the two observations that an increase 
of mechanisation is likely to cause an increase 
in the amount of dust released into the air 
in mine roadways, and that it is believed that 
it is just that very fine dust which it is 
particularly difficult to remove from the air, 
even by the use of high-pressure water sprays 
that is responsible for pulmonary disease. 
The need for further research is thus obvious. 

The Safety in Mines Research Board 
laboratory contained exhibits of so many 
interesting kinds, including varieties of pit 
props, pack dynamometers, testing machines 
for props and arches, diagrams of methods 
of mine-working, examples of ropes, and 
photographs of damaged ropes, &c., that no 
short description in the space we have 
available could do it justice. We therefore 
direct attention only to two matters. One 
of the exhibits consisted of a machine for 
testing steel arch sections in torsion. It is, 
we understood, the opinion of the Board 
that there are an unnecessarily large number 
of different steel arch sections, and itis hoped 
that it may be possible to carry out a number 
of tests on the torsion machine and in the 
arch-testing machine of examples of the 
different sections, with the object of rationalis- 
ing design. There is also being developed 
in this laboratory a new type of hydraulic 
prop and an example of such a prop was to 
be seen under test. The design was first 
suggested in an article in Colliery Engineering 
last July. 








Dutcn Ramway Restroration.—Some of the 
difficulties being experienced in the restoration of 
railway transport services in Holland are revealed 
by a recent note in The Railway Gazette, which states 
that of the 30,000 goods wagons owned by the 
Dutch railways before the war, fewer than 1000 are 
available, and of 2000 carriages, the Germans took 
away about 1750. Holland had some 300 electric 
trains before the war, and of these only 85 have been 
recovered, and only five are in serviceable condition. 
Of the 57 modern high-speed oil-engined trains 
operating in Holland before the war, only one has 
been recovered intact, 20 were found heavily 
damaged, while the remaining 36 had been sent by 
the Germans to Roumania. Finally, out of the 850 
steam locomotives in the country in May, 1940, 
only 185 remain. 
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The ** Derwent ”’ Jet-Propulsion Engine 
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c was in 1938 that Rolls-Royce, Ltd., first 
took an interest in jet-propulsion units for 
aircraft, and in 1939 the first design projects 
were made. In 1940 test work was begun on 
various components. In Jlune, 1941, a test plant 
was set up by the company at Derby for 
development work on compressors. At the end 
of 1941, under instructions from the Air 
Ministry, Rolls-Royce undertook the manu- 
facture of the Whittle type of engine in con- 
junction with Power Jets, Ltd. 

The first Rolls-Royce jet-propulsion engine, 
known as the “ WR.1,” was. designed for 
experimental test purposes, with low turbine 
blade stresses. Its diameter was 54in. and the 
design thrust was 2000lb. It only weighed 
1100 lb., and the first engine ran for some 
thirty-five hours. Two of these engines were 
built, but trouble was experienced with the 
combustion equipment, and extensive develop- 
ment work on combustion chambers and turbine 
blades had to be carried out. The restricting 
factor at the time was the construction of the 
turbine blades, on which limitations were 
imposed by temperature and speed, but so 
much pro; was made that the company was 
asked to take over the development and manu- 
facture of the Whittle units. Meanwhile a 
“ Wellington ”’ aircraft was turned into a flying 
test bed for the ‘‘ W2B/23”’ Whittle engine, 
which was mounted in the tail in place of the 
gun turret. The instrument pancl was mounted 
forward in the aircraft, with remote control to 
the engine. Twenty-five hours’ flying was 
carried out with the first engine, giving 1250 lb. 
thrust. A second ‘‘ Wellington’ was adapted 
for high-altitude work at 35,000ft., and this 
aircraft is still flying. 

The first Rolls-Royce version of the Whittle 
type jet-propulsion engine passed its 100-hour 
type test in April, 1943. It was 43in. in dia- 





meter and gave a thrust of 1700 lb. for a weight 
of 850 1b. It was named the “ Welland,” and 
production deliveries to the R.A.F. began in 
May, 1944, when this engine also passed its first 
500-hour type test and went into service with 
180 hours between overhauls. Meanwhile the 
Gloster single-engined jet-propulsion aircraft 
known as the “ E.28” was fitted with the Rolls 
Royce engine in 1943, while the twin-engine 
aircraft, the “‘ F9/40,” the prototype of the 
‘“* Meteor,” was fitted with two “ Welland” 
engines. 

In April, 1943, the Rolls-Royce Company 
began to design a new jet engine with the same 
diameter and blower but with a design thrust 
of 2000lb. This engine was completed in 
three and a half months, being on test in July, 
1943. It passed its 100-hour type test at 
2000 Ib. in November, 1943, and in April, 1944, 
it completed its first flight test. This engine 
was named the ‘“‘ Derwent ’’ and was intended 
as a replacement for the ‘‘ Welland ” engine in 
the Gloster ‘“‘ Meteor” twin-engined jet-pro- 
pulsion fighter. This aircraft first flew with the 
new Series I ‘“‘ Derwent” engines in March, 
1944, with a thrust of 2000 lb. from each unit, 
for a weight of 920 Ib. each. 

Further development was immediately under- 
taken. The “‘ Derwent” Series II engine gave 
a 10 per cent. improvement in thrust, delivering 
2200 lb. The Series IEI was an experimental 
engine to provide suction on the wing surfaces 


for boundary layer removal. Series IV gave]. 


another 10 per cent. increase up to 2400 lb. 
thrust ; and the Series V “‘ Derwent” engine, 
which is now fitted in the Gloster ‘‘ Meteor ” 
aircraft, is an entirely new unit of which nothing 
more may be said than that it has developed 
something like twice the thrust of the original 
engine. 

The Rolls-Royce ‘‘ Derwent ”’ engine incor- 





porates a centrifugal compressor mounted on 
the forward end of a shaft carrying a single- 
stage axial-flow turbine.4%This main shaft is 
carried in three bearings, and is surrounded by 
ten combustion chambers, which are fed with 
compressed air from the impeller, and fuel from 
a high-pressure pump driven by the engine. The 
supply of fuel is governed by a throttle valve 
controlled by the pilot. An automatic baro- 
metric control is also fitted to reduce the fuel 
supply to the burners at altitude, in a similar 
manner to the automatic boost control on super- 
charged piston aero-engines. For starting up, 
the fuel is ignited by two ignition plugs, and a 
high-pressure cock which cuts off the supply of 
fuel is provided for stopping the engine. Flame 
tubes are mounted concentrically within the 
chambers and combustion is completed before 
the gas enters the turbine vane ring at the rear. 
Balance pipes are provided between the com- 
bustion chambers to equalise the pressure and 
to allow the flames to ignite the fuel in adjoining 
flame tubes when starting up. 

Lubrication is supplied by a triple gear 
pressure pump to the various bearings. The 
oil is coll cted by two scavenge pumps and dis- 
charged through a thermostatically controlled 
oil cooler, before being returned to the oil tank. 
The engine accessories, including the fuel and 
oil pumps, generator, and accessory gear-boxes, 
are mounted on the wheel case at the front of 
the engine, together with an electric starter 
motor. The whole engine is housed in a stream- 
lined cowling, which has a large air intake in 
front and a projecting jet pipe or propelling 
nozzle at the rear. 

During the official 100-hour type test the 
following ratings were established :— 


Take-off rating : 
Static thrust at sea level 1920-2000 Ib. 
Maximum r.p.m.... ... 16,400-16,600 
Cruising rating : 
Static thrust at sea level 1550 Ib, 
Maximum r.p.m. ... 15,000 


Idling rating : 
Maximum static thrust at sealevel 120 lb. 
Revolutions per minute ... ... 56000 


The fuel used is aviation kerosene (paraffin), 
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to which 1 per cent. of lubricating oil is added. 
The combustion and fuel systems were devel- 
oped and manufactured by Joseph Lucas, Ltd. 
The following figures give the fuel consump- 

tions at various ratings :— 
Lb. per hour. 


Maximum static thrust: 2000Ib. at 16,500 
r.p.m. .. -. 2360 


Onsleag : 1650 Ib. thrust at 15,400 r.p.m. 1820 
Idling : 120 lb. static thrust at 5500 r.p.m. 470 

The lubricating oil tank is mounted on the 
engine wheel case and its internal construction 
allows fifteen seconds’ inverted flight without 
interruption of the oil supply. The nominal 
oil circulation rate at maximum revolutions per 
minute is 215 g.p.h. (minimum), and the 
nominal flow rates to front, centre, and rear 
main are 30, 50, and 70 g.p.h. respec- 
tively. The maximum oil consumption in all 
conditions is 1 pint per hour. 








Why Engineers Should Study 
History* 
By 8. B. HAMILTON, M. Se. 


THE early years of a young engineer's career 
are so fully occupied in current 
methods of solving immediate problems that 
they afford scanty leisure for the consideration 
of the steps by which these methods were 
evolved. But should the engineer be called 
upon to instruct others, and to explain the 
precise meaning of the terms and the anatomy 
of the devices he uses, he can hardly fail to 
notice that he is the heir to the thought and 
skill of many who have gone before. Curiosity 
alone may drive him to study the past in order 
to understand the significance of the present. 

Once the search for causes and origins has 
claimed its devotee, he has engaged in a search 
which may prove comparable in fascination to 
that pursued by the hero of detective fiction, 
especially as he is seeking to trace the motives 
and actions, not of the imaginary perpetrator 
of a hypothetical crime, but of the real pioneers 
who biazed the trail along which mankind is 
marching to an unknown future to which, in 
some small measure, he hopes to make his own 
contribution. 


THe Socrat BackGrovunp oF INVENTION 


Two complementary factors are involved in 
any great discovery or outstanding invention— 
first, a social and traditional background which 
leads many minds to consider the matter 
important, and to prepare the way for its 
solution ; and, secondly, the ultimately fruitful 
notion which is born in the mind of one man able 
to unravel a complex of ideas which is beyond 
the power of his contemporaries, Every genera- 
tion is parasitic on its social heritage which 
fixes the habits of the old and provides the 
examples for imitation by the young. An idea 
bern out of its time falls on stony ground and 
remains unfruitful. Heron and Ctesibius con- 
structed many mechanical devices which could 
have been enlarged and used to develop mecha- 
nical power, but they remained curious toys. 
Where only slaves felt the pangs of physical toil, 
those who admired Heron’s ingenious models 
did not think of developing them into prime 
movers, The medixval guildsman, hi a 
master craftsman, saw the matter in a different 
light, and the waterwheel and windmill found 
ready application. The second Marquess of 
Worcester may have anticipated the principle 
of Savery’s steam pump; but the Marquess 
was not himself a skilled craftsman, mechanics 
able to build it successfully were not available, 
and the properties of the materials needed to 
withstand the forces exerted were inadequately 
understood. Savery fared somewhat better; 
the need was more urgent, but in his case also 
lack of craftsmen and suitable material limited 
his success, Newcomen, by sidestepping the 
need for high pressure and employing tech- 
niques already familiar, produced the first com- 
mercially useful steam-operated pump. Though 
scientific discoveries were possible only to men 
possessed of a background of contemporary 





* Newcomen Sceiety, Presidential Address, October 
10th. Abridged. 





learning, sufficient to enable them to record and 
publish their ideas, early inventions were often 
made by unlettered craftsmen, who, however 
able in intellect, lacked the means of publicity, 
and therefore remained anonymous, but dis- 
covery and invention alike must be the pro- 
ducts of a mind unusually alert and discriminat- 
ing. Much nonsense has been written about the 
supposed origins of folk lore, folk tunes, and 
even folk architecture, merely because the 
names of the original story-teller, composer, and 
master builder have passed unrecorded. Folk 
may preserve @ good thing, but only an original 
mind can create it, and originality is among 
the rarest of human qualities. Its possessor 
alone can break away from the chain of imita- 
tion and cut across established habit. It is 
worth while pausing to consider what mental 
qualities go to the making of a discoverer and 
an inventor. 


Tue Mrinp oF THE INVENTOR 


His inLorn degree of intelligence and force of 
character probably fix the “ ceiling” to which 
any man may rise; but whether he rises to his 
possible level depends also on another quality— 
whether he is persistent or fitful in the use he 
makes of his powers. Most discoveries 
and key inventions have been the fruit of pro- 
longed agony of mind, as well as of intelli- 
gence. The accidental di popular 
legend generally proves on investiga- 
tion to be an empty fable. James Watt 
suddenly realised, as he walked on Glasgow 
Green, that the separate condenser was the key 
to steam engine improvement; but the ided' 
only arose in his mind because he had long been 
wrestling with the problem, without apparent 
avail. Archimedes’; sudden appreciation of the 
significance of buoyancy was a similar reward 
to persistent but hitherto inconclusive mental 
effort. A falling apple may have given Isaac 
Newton the key to the problem of lunar motion, 
but only because it detonated a well-laid charge 
of ideas in an exceptionally well-prepared mind. 
Intensely active thought sometimes continues 
to function when conscious attention has been 
withdrawn. 

One remarkable feature which stands out 
in the biography of some great discoverers is the 
possession of some physical, social, or tempera- 
mental defect which for them made concen- 
tration less difficult by removing some of the 
temptations to the dissipation of activity and 
interest which beset the normally all-round man 
of active mind. Isaac Newton was not suffi- 
ciently robust as a boy to engage freely in the 
games of his fellow-schoolboys, and spent long 
periods in lonely contemplation. Faraday 
belonged to an obscure religious sect whose strict 
doctrines discouraged indulgence in the social 
pursuits and pleasures of ordinary men. Thomas 
Young, privately taught by a grandfather who 
considered Greek and Latin the proper mental 
food for a bright young fellow of six years of 
age, never mixed freely with boys of his own 
age, and to the end of his days failed to appre- 
ciate the mental limitations of his readers and 
his lecture audiences. By mathematical 
methods of his own, he made discoveries which 
were only recognised as sound when others had 
verified them along more orthodox lines, laid 
the foundations of the wave theory of light, 
found the key to Egyptian hieroglyphics, 
developed by and often credited to Champol- 
lion, and in the supplement to his lectures on 
natural philosophy introduced to English 
readers the mechanical science hitherto 
developed only by French engineers. Had he 
spent his childhood like other boys, and his 
young manhood as a normal undergraduate, he 
would still have become a medical man with 
remarkable powers of intellect, but he might 
never have found time and inclination for high 
original work in three or four other fields besides 
medicine. 


Tue Proecress oF INVENTION AND 
DEVELOPMENT 


The Momentum of the Going Concern has 
played a large part in the history of inventions. 
A new idea which threatens habitual behaviour, 
and challenges existing interests, evokes power- 
ful opposition. The coming of the railways, 


vehicles on the roads, are familiar instances, 
The timid promoter withdraws; the keen 
enthusiast collects a band of kindred spirits 
with whom the new idea becomes an obsession, 
A new idea, theory, or invention may wither 
away, or it may triumph, and set a fashion which 
becomes a Going Concern with followers as 
vehemently opposed to change as were the 
d. fenders of the group of ideas it displaced. 
Within a decade steam railways changed from 
@ menace to @ mania. Tramways in narrow 
streets, in a very few decades, passed through 
the phases of a novelty, an institution, and a 
lingering obstruction the substitution 
of more flexible means of public transport. The 
tyranny of fashion extends even to details. The 
automobile of forty ago was @ piece of 
machinery which could hardly be driven except 
by a skilled mechanic. Now its control can be 
learnt by a person who never dares to look below 
the bonnet. A car could still be designed to 
work smoothly and efficiently with its engine 
thwartwise at the rear, with tiller steering, with 
seats in which the passengers could sit comfort- 
ably upright, and windows which they 
could see where they were going! At Olympia, 


however, such a car would be as a 
comic turn ; ‘one would buy a car 
which had its engine in the customary place, 


ee eee and was shaped 
like a mechanical tortoi 

The ht new idea to acquire 
the Momentum of the Going Concern is seen in 
the rapidity with which ce in nearly 
every field of human endeavour. has been 
achieved within at most a few generations, often 
in one. The first inventor, or artist, produces 
@ new idea or develops a method of obvious 
utility or merit ; it is copied and improved ; 
soon, it may be by the original inventor himself, 

perfection is achieved. Those who 
follow can only copy ; they cannot excel ; the 
process may be simplified or something near the 
same result attained with less effort and expense. 
But a new standard of excellence is impossible 
until a new beginning has been made in a fresh 
direction. 
THe REcREATIVE VALUE oF History 


A high civilisation is only possible where all 
sorts and conditions of men can co-operate and 
mutually forbear. No man is really civilised or 
adult in mind until he comes to realise that the 
past, the present, and the future are one and 
indivisible. To live and think only in the 
present, to ignore the past and disregard the 
claims of the future is to remain infantile and 
barbarian. We are still suffering from the adult 
infantilism of the go-getters who use industrial 
revolutions only as an opportunity to exploit 
the new means of power and production for 
immediate personal gain, heedless of the human 
and material waste and mess they were leaving 
to be cleared up by posterity. 

The only cure for mental myopia is to take 
along view; to relax attention for a while 
from the urgent problems of the present; to 
retreat into the past, and from a distant view- 
point in time to correct the distorted perspec- 
tive of a too-foreshortened view. History can 
thus provide a truly recreative relaxation—a 
fifth reason why the engineer should not neglect 
its study. 


Tse ConrTRIBUTION OF TECHNICAL TO 
GENERAL History 


In the second year of our Society’s existence 
Mr. Loughnan Pendred took as the subject of 
his Presidential Address “* The Value of Techno- 
logical History” (‘‘ Transactions,” Vol. II, 
1923-24). Historical research was not, he 
admitted, useful in the same way as techno- 
logical research ; it had, nevertheless, its own 
practical value, obvious in the control of 
es| patents; perhaps equally important in scien- 
tific and technical education and in its evolu- 
tionary characteristics. To mark its value in 
education, Mr. Pendred pointed out that ‘‘ the 
young student of steam engineering, to take an 
example, is in exactly the same primitive intel- 
lectual state with regard to steam as Papin and 
Savery.... By successive steps the student at 
length becomes acquainted, and thoroughly 
acquainted, with the essentials of steam engi- 
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entrancing history, What may be done with 
the steam engine may be done with other 
developments of invéntions.” In the study of 
biography also, he contended, students’ ‘‘ minds 
will be broadened by knowledge, their characters 
strengthened by example, and their ambitions 
fired by the triumphant efforts of their great 
redecessors.”” 

As to the bearing of technological history on 
the study of history in general, Mr. Pendred 
commented on the little thought that historians 
of social progress had given to the effect that a 
single invention might have on the rise and 
progress of nations, and on the scanty docu- 
mentation for the interrelationship between 
technical inventions and human progress in 
comparison with that of the familiar forms of 
history. “If,” he concluded, “‘I should lead 
anyone in this room to consider if technology 
be not by far the most powerful factor in the 
development of civilisation, a factor far more 
important than all laws, save the moral laws, 
I shall have achieved more than I can dare to 
hi ° » 

ulations years have passed since Mr. 
Pendred addressed those words to the Society. 
What progress can we report in the interval ? 
In technical education very little. Some topics 
lend themselves to historical treatment, but, 
in general, the crowded syllabus alone would 
compel the teacher even if he were historically 
minded to limit his historical disquisitions to the 
cases where they are particularly apposite. 

When we consider Mr. Pendred’s concluding 
paragraph, however, the progress made is 
remarkable. We not only dare to hope that 
one in this room—we are convinced that the 
majority of those present—consider technology 
to be by far the most powerful factor in the 
development of civilisation. Archzologists, 
dependent on the survival of implements and 
constructed works have reconstructed pre- 
history largely on the evidence of technology. 
Throughout history technology has continued 
to be one of the dominant factors in the widen- 
ing of human life and interest, but this fact has 
been obscured by the use to which one of the 
most important of human inventions—the art 
of writing—has been put. Written history has 
been compiled less as a science than as a means 
of propaganda ; the scribe has written to please 
rather than to enlighten those who have paid 
him to write—the king, the priest, the lawyer— 
and the craftsman of the pen has been less than 
fair to his fellow-workers. 

When the history of technology has been as 
fully studied as some other branches of human 
effort, much general history may have to be 
rewritten. Many of the apparently fortuitous 
events in the history of mankind are effects 
of which the causes have eluded the academic 
historian. To some of these mysteries the 
historian of technology may in due course find 
the key. The contribution he may make to a 
truer interpretation of history in the broad 
sense is a sixth reason why the engineer should, 
as an engineer, give the subject his attention. 











State Control in Industry 





In the House of Commons on Monday, 
October 29th, the Prime Minister made a state- 
ment regarding the future organisation and 
responsibilities of the trade, supply, and air- 
craft production departments. The statement 
outlined broadly the organisation and responsi- 
bilities of the combined Ministries of Supply and 
Aircraft Production; the disposition of the 
functions of the Ministry of Production; and 
the division of responsibilities between the 
Board of Trade and the Ministries of Supply 
and Aircraft Production. 

Mr, Attlee said that for the immediate future 
the two Ministries of Supply and Aircraft Pro- 
duction would preserve their individual 
identities, but the intention was that they 
should be amalgamated into one new Ministry 
as soon as practicable. The primary duty of 
the combined Ministry would be the furnishing 
of supplies and the carrying out of research, 
design, and development for the Fighting 
Services to the extent that these functions were 


undertaken by the two Ministries at the present 
time. This duty would be carried out in close 
collaboration with the Service Departments, 
in order to ensure that the “user” interests 
were given proper weight. The combined 
Ministry would, however, also be responsible for 
the supply—and, in many cases, the design— 
of a large range of stores used by the Govern- 
ment, for which concentration of purchasing 
arrangements seemed advantageous, and would 
retain the functions hitherto exercised by the 
Ministry of Aircraft Production on behalf of the 
Ministry of Civil Aviation. The combined 
Ministry would carry the primary Government 
responsibility in the field of engineering. 

The Board of Trade, the Prime Minister 
stated, would remain responsible for general 
questions of industrial and commercial policy, 
and so far as those questions arose in connection 
with engineering, the Ministry of Supply and 
of Aircraft Production would work in close 
co-operation with the Board of Trade. The 
Ministry of Production had been merged in the 
Board of Trade organisation, and had ceased 
to exist as a separate entity. For formal 
reasons, however, it would be necessary for the 
immediate present to retain two Votes in 
Parliament. Certain of the Ministry’s duties 
were of an arbitral nature, in particular, the 
allocation of materials, and certain priorities 
for the allocation of labour. These functions 
could not properly be performed by the Board 
of Trade, since that Department was itself a 
la:ge claimant for labour and materials, and 
arrangements had been made for these arbitral 
functions to be carried out inter-departmentally 
under the supervision of Ministers without 
departmental interest in the matter. Similarly, 
the co-ordination of military supply pro- 
grammes was not appropriate to the Board of 
Trade, and other arrangements had been made 
for the discharge of those functions. 

The Raw Méterials Department of the 
Ministry of Supply and the Raw Materials 
Controls of that Department would be trans- 
ferred to the Board of Trade as from October 
29th. Pending transfer, the Raw Materials 
Department and the Controls would operate 
under the direction of the Board of Trade. The 
Prime Minister said that there was an important 
exception to this transfer of responisibility for 
raw materials, Since the Ministry of Supply 
and Aircraft Production would carry the 
primary Government responsibility in the field 
of engineering, the Iron and Steel Control, the 
Non-Ferrous Metals Control, and the Light 
Metal Control would remain with that Ministry. 
The Board of Trade would assume responsi- 
bility for all non-engineering industries, 
chemicals for example, which during the war 
had been the concern of the Ministries of Supply 
and Aircraft Production. 








The Training of Refrigeration 
Engineers 


In the course of his Presidential Address to 
the Institute of Refrigeration on October 25th, 


Mr. Kenneth Lightfoot dealt with the progress | deposi 


that has been made in refrigeration and the 
need for special educational facilities for those 
entering the industry. 

Reviewing the history of refrigeration, he 
said that about twenty-five years ago the tem- 
perature range over which refrigeration was used 
was |.etween —10 deg. Fah. and +30 deg. Fah. 
During the past ten years, however, the range 
had been widened both upwards and down- 
wards, and now extended from —120 deg. Fah. 
to +60 or 70 deg. Fah. The development in 
the upper part of the scale had been mainly in 
connection with conditioning, whilst on the 
lower side, temperatures as low as —120 deg. 
Fah. were used for drying and freezing peni- 
cillin. Temperatures round about — 70 deg. Fah. 
were used for research work on aeroplane 
engines and auxiliaries, lubrication, iceing, 
calibration of instruments, and for other engi- 
neering purposes. The greatest application of 
refrigeration was, however, still to foodstuffs. 

If the British refrigeration industry was to 
maintain its rightful place, a higher standard 





of technical knowledge and training would be 
n in the future for all those employed in 
development and design of everything that 
went to make up a complete installation than 
had sufficed in the past. It would be necessary 
to abandon the present method of recruitment 
under which young people more or less drifted 
into firms manufacturing refrigeration plant 
and only then began to learn something about 
refrigeration. Refrigeration would have to be 
regarded as a separate branch of engineering 
with its own problems which called for technical 
education and qualifications on the part of 
those who wished to enter it. 

This was a matter which for some time past 
had been receiving the attention of a sub- 
committee of the Council, and he was pleased 
to say that a syllabus for a three years evening 
course on refrigeration was to be arranged at 
the City and Guilds Institute in London and 
another at the Manchester Technical College. 
It was hoped that these courses would be started 
early in 1946 for pupils who had reached the 
necessary standard in mechanical engineering. 
It was also hoped in the near future to arrange 
similar courses at other centres in the United 
Kingdom, and also to arrange for a full-time 
post-graduate course at one of the larger 
universities. 

There still remained the further problem of 
attracting young men to the industry as a 
branch of engineering which they wished to 
follow. To achieve that end it was essential 
that the scope and possibilities of refrigeration 
and all that it meant to the people of this 
country, should be made known to the public 
generally. The Institute was fully aware of 
this necessity, and was considering how best 
the required publicity could be obtained. It 
was a matter in which the members of the 
Institute could assist by losing no opportunity 
of letting people know the many purposes for 
which refrigeration was used, and particularly 
by giving talks to engineering societies, &c., 
for which it was hoped to be able to provide the 
necessary information and data. 








BririsH Ratways In PEAcE anp War.—The 
British Railways’ Press Office has just issued on 
behalf of the four main line railways and London 
Transport a booklet entitled “It Can Now be 
Revealed.” Its sixty well-illustrated pages describe 
some of the activities of the railways which hitherto 
have not been revealed for reasons of security. 
Besides giving a fuller conception than ever before 
of the efforts of the British railways and London 
Transport during the war, an endeavour has been 
made to explain some of the problems that now face 
the railways, and also to outline post-war plans. 
The price of the book is one shilling. 


CLEANING STOKER-FIRED BorteR PLant.—During 
recent years the trouble with deposits on the external 
surfaces of boiler plant has increased considerably, 
and in some power stations has reached serious pro- 
portions. The Boiler Availability Committee of 
14, Old Square, Lincoln’s Inn, London, W.C.2, was 
formed to investigate these problems, and amongst 
other things the work has shown that most of the 
old methods of cleaning are,inadequate to deal 
with the increase and the changed nature of the 
its caused by the more onerous conditions 
connected with modern boiler plant. The Com- 
mittee has recently issued a bulletin which describes 
experience quad’ with new methods of cleaning, 
and with the systematic and thorough application 
of existing methods, Emphasis is laid upon the 
great increase in steaming hours to be gained by 
the thorough cleaning of the surfaces down to the 
metal, and upon the great reduction of cleaning 
time required if the plant is brought out of service 
for cleaning before the gas passages are choked. 
A considerable amount of cleaning can be carried 
out by soot-blowing and water-lancing while boilers 
are on load. The application of these processes to 
the various sections of the plant is described, 
together with the main points of technique which 
must be followed for successful results to be obtained, 
For “off load”? cleaning, soaking by steam or 
water sprays is recommended for generator and 
superheater tubes as a routine method. For occa- 
sional use, or in an emergency, the rapid and effec- 
tive method of water-sluicing may be aw tam 
There are ten appendices, which give detailed illus- 
trated descriptions of equipment and individual 
applications of these cleaning methods, as practised 
at particular power stations, together with the 
steaming hours which are thereby obtained. 
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CENTENARY OF THE IMPERIAL 
COLLEGE 

On Thursday of last week, with the cere- 
monial due to such an occasion, the Imperial 
College of Science and Technology celebrated 
the centenary of its foundation at a function 
held in the Albert Hall, a building situated 
close to the headquarters of the College, and 
associated by name with a Prince who took 
a great interest in its affairs. The ceremony 
was attended by H.M. the King, in his 
capacity as Visitor to the College, thus 
emphasising the continuance of Royal interest 
into the second century of its life. The con- 
nection of the College with the University of 
London was marked by the presence of the 
Chancellor and Vice-Chancellor of that 
University ; Lord Rayleigh, as the Chairman 
of the Governing Body of the College, made 
the speech of welcome to the King, and Mr. 
Southwell, its Rector, the speech of thanks. 
The history of the Imperial College is so 
varied and so many names famous in science 
and engineering are connected with it that 
Lord Rayleigh, in selecting a subject for his 
speech, had a wide range from which to 
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choose. In fact, he dealt, in the main, with 
a subject which is very directly concerned 
with human well-being—the study of disease, 
a matter, as he pointed out, not purely of 
medical science, but often requiring real 
scientific progress of general interest. Inci- 
dentally, he revealed that the chemical com- 
position of the new drug penicillin is already 
known and that “in all probability ”’ it. will 
eventually be possible to synthesise the 
material. If he thus spoke more particularly 
of the work of the Royal College of Science 
rather than that of the -Royal School 
of Mines or of the City and Guilds (Engineer- 
ing) College, Lord Rayleigh, by so doing, 
tended to emphasise the age of the College, 
which owes its beginnings to the foundation 


2 
s3g| Of the Royal College of Chemistry in 1845. 
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But though the first, that College was not the 
sole root of the present institution. The 
second root was set up in 1851 by the founda- 
tion of the Government School of Mines and 
of Science Applied to the Arts, which was 
connected with the Museum of Practical 
Geology and with which the older College 
was incorporated two years later, without, 
however, losing its identity or its name. It 
seems probable that some of the founders of 
this latter institution had at heart the 
eventual development of a school of tech- 
nology of very wide scope. But there was a 
period when those actually in charge would 
have subordinated all studies, despite the 
original name of the School, to the pre- 
dominance of that of mining. Fortunately, 
though the fluctuating fortunes of the two 
parties that developed can be traced in the 
many changes of the School’s title, wiser 
counsels eventually prevailed, and under, 
more particularly, the compelling influence 
of Huxley the chemical, physical, and other 
scientific departments of the still compara- 
tively young body were able, without wholly 
splitting the organisation, to escape into a 
freer atmosphere and become eventually the 
ad new | Royal College of Science. Indeed, at a later 
Smaday | date, the pendulum had swung so strongly the 
other way that only Government support pre- 
vented the Royal School of Mines becoming 
a mere sub-department in an institution for 
general science. But by 1890 the associa- 
tion of the two interlinked colleges had 
become established. To this group, by its 
accession completing the coverage by the 
institution of practically the whole field of 
pure and applied science, was added between 
1907 and 1910, the old Central Technical 
College, beloved by so many now-eminent 
engineers and founded and supported by the 
City and Guilds of London. Its roots went 
back to the Finsbury Technical College of 1883, 
and though it had become almost purely an 
engineering school, it had originally been 
intended, like the Government School of 
Mines, to give wider instruction in science 
and the arts. In 1907 the title Imperial 
College of Science and Technology was applied 
to the whole group. 

The history of the Imperial College, it may 
well be observed, is peculiarly English. Some 
amongst those who advanced its fortunes, in 
particular Prince Albert himself, undoubtedly 
envisaged the developing need for a college 
of applied science in a world rapidly under- 
going change under the impact of scientific 
discoveries. But its lines of development 
were never at all fully planned. As needs 





and associations of the constituent schools 
altered, If by reason of the twists and turns 
of the path traversed the College has lost 
some of the possibilities the wiser amongst its 
founders may have foreseen, it has nevertheless 
acquired a tradition of elasticity in develop. 
ment that may yet stand it in good stead in 
the future. Despite all the changes, it has, 
too, retained as a tradition that close associa- 
tion with industry given to it originally by 
the Royal College of Chemistry and the 
Government School of Mines. Without that 
tradition, despite the value of the width of its 
own interests, the College could hardly have 
carried out with such success those researches 
connected with Radar, Fido, Pluto, the 
atomic bomb, and many other matters that 
formed part of its wartime work. Those 
researches proved the value in time of war 
of such a foundation for the study of applied 
science as Prince Albert envisaged nearly 
one hundred years ago. But that Prince, we 
believe, would have taken greater pride in 
its less generally well-known, but equally 
important, peacetime achievements, in the 
continuing success of its educational activities, 
and in those future developments of scientific 
discoveries for the use and convenience of 
man that it seems so well adapted to 
undertake. 


High Speed in the Air 

WIDESPREAD interest was aroused when it 
became known that the Ministry of Aircraft 
Production had decided to use one of the jet- 
propelled ‘‘ Meteors’’ for an attack on the 
world speed record as soon as the weather 
conditions were suitable. Since the existing 
requirements for such contests, laid down by 
the Fédération Aéronautique Internationale, 
call for a height of flight over the course of 
no more than 250ft., it is evident that calm 
air conditions are essential, and these are not 
easily obtained at this time of the year. It 
was wise, therefore, to accept the unavoid- 
able delay in waiting on the weather, and to 
choose a course over the sea. The one selected 
is just off Herne Bay. Flying at such high 
speeds so close to the earth is dangerous 
enough in itself, without incurring the risk 
of unsteady winds or sudden gusts caused 
by surface irregularities. The F.A.I. con- 
ditions are out of date, and as regards speed 
tests are dangerous. Flying so low above the 
surface, whether land or sea, involves no 
little risk with speeds at their present level, 
for quite a small disturbance in pitch may 
cause a crash. The original purpose of this 
regulation was no doubt to make the timing 
measurements convenient for the technique 
then available. But to-day, with so many 
better methods, it is an absurd requirement, 
and it is remarkable that the authorities 
comply with it. No one in Germany, which 
holds the existing record of 480 m.p.h., or 
elsewhere would care to claim to hold a 
record when the speed was known to have 
been beaten by 100 m.p.h. or more, whether 
flown at 250ft. or 2500ft. 
Some risk is unavoidable when flying at 
the very highest speeds. A speed of 600 m.p.h. 
for the whole craft involves a still higher air 
speed over the curve of the wing ; this brings 
the local speed so near the velocity of sound 
that the flow pattern is liable to change 
rapidly, bringing into existence a régime of 
flight of which there is still much to learn. 





developed so were the constitutions, names, 











In so powerfully engined an aircraft as the 
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“ Meteor,” it may indeed be thought best to 
be content with some lesser speed than that 
attainable by fully opening the throttle ; 
a comfortable margin over the existing record 
suflicing. Not to engineers alone, but to the 
general public also, is it of interest to learn 
the speed that can be developed by one of the 
fighters which were in production at the end 
of the war. But to engineers this is heightened 
by the information now released of certain 
performance figures for the Rolls-Royce 
“Derwent ”’ engines fitted to the ‘‘ Meteor.” 
It is gratifying to find that these establish 
beyond question the high level reached by 
British designers in this field. In a leading 
article on October 19th we gave a criterion 
for the progress reached by three leading 
German types by the end of the war. That 
criterion was the ratio of the sea level thrust 
at take-off to the weight of the engine, and 
in no case did it exceed 1-5; this, we fore- 
cast, would prove far below the corresponding 
British figure when that was allowed to be 
known. Now we are given the thrust of the 
“Meteor ”’ as 4000 Ib., with an engine weight 
of but 1200 lb., giving a ratio of no less than 
3-3, or more than double the German figure, 
thus bearing out fully the claim we made for 
British designs. 

That such powerful thrusts are necessary 
when high speeds are desired gives a pointer 
to the cost of speed in terms of fuel and 
money. A jet thrust of 4000 Ib. coupled with 
a speed of 600 m.p.h. means the development 
of 6500 H.P., and the “‘ Meteor,” with two 
such units must have had available no less 
than 13,000 H.P. We are also told that its 
total flying weight was 6 tons. Jet units are 
known to have a youthful appetite for fuel, 
but even if the specific fuel consumption were 
assessed at no more than that of a piston 
engine, the fuel required at full power would 
be some 3 tops per hour, costing perhaps 
£90, or £15 an hour for every ton of flying 
weight. On this basis the ton-miles per 
gallon figure would be about 4, or, say, one- 
seventh of that of the modern air liner. Such 
is the price to be paid in fuel for doubling 
the speed of flight. High speed to-day lies 
far beyond the point to which any piston 
engine could have carried it, and the credit 
lies with the turbine type. In a Presidential 
Address, given before the war, to the Royal 
Aeronautical Society, it was forecast that 
although the “record” air speed had risen 
at an average rate of 15 m.p.h. during each 
of the previous twenty-five years, it would 
not exceed 600 m.p.h., ‘‘ unless some entirely 
new prime mover were invented.”” Now, 
sooner than one would have dared to hope, 
the new prime mover is with us, and new 
ranges of speed lie ahead. Of what is possible 
in that direction we may soon hear more, 
since, if rumour speaks true, both the Lock- 
heed “Shooting Star ’”’ and the de Havilland 
“Vampire” may wish to challenge the 
“record.” 








Obituary 
GEORGE HUGHES 


Ir is with deep regret that we have to 
record the death on Saturday, October 27th, 
at his home, The Hermitage, Empingham 
Road, Stamford, Lincolnshire, of Mr..George 
Hughes, the first chief mechanical and elec- 
trical engineer of the London, Midland, and 


Scottish Railway. Although little has been 
heard of him since he retired in 1925, in order 
to take up horticultural pursuits, his work as 
a locomotive engineer, particularly in the 
service of the Lancashire and Yorkshire Rail- 
way, was of outstanding merit, for which he 
will long be remembered. He was born in 
1865, and after completing his elementary 
education as a resident pupil at the Norfolk 
County School, became a premium apprentice 
at the Crewe works of the London and North- 
Western Railway, serving from 1882 to 1886, 
and working a further year as a journeyman 
fitter. In May, 1887, he joined the staff of 
Mr. J. A. F. Aspinall (later Sir John), who 
was at that time the chief mechanical engi- 
neer of the Lancashire and Yorkshire Rail- 
way at Horwich. For the first year he was 
engaged upon ordinary fitting, millwrighting, 
and erecting work, and was shortly after- 
wards given control of the test room. Hughes 
soon made a change in that department, 
which he developed into a general physical 





laboratory for the works, combining in it the 
inspection of all purchased materials. In 
May, 1894, he was transferred to the locomo- 
tive running department, and was made 
outdoor assistant. In the same year he was 
given charge of the Horwich gasworks and 
the general gas lighting of the railway, a 
position which he filled until the October of 
1895. From that date he held the position 
of assistant carriage and wagon superin- 
tendent, in which capacity he was appointed 
manager of the carriage and wagon works at 
Newton Heath, near Manchester, where he 
had control of some 3500 men. From 1889 
to 1904 he was principal assistant to the chief 
mechanical engineer, Horwich, and manager 
of the locomotive works. In March, 1904, he 
succeeded Mr. Aspinall as chief mechanical 
engineer of the Lancashire and Yorkshire 
Railway. When the amalgamation of the 
Lancashire and Yorkshire and the London 
and North-Western railways took place, Mr. 
Hughes was made chief mechanical and elec- 
trical engineer of the London and North- 
Western Railway, a position he held from 
January Ist, 1922, until the end of that year. 
On January Ist, 1923, following the formation 
of theLondon, Midland and Scottish Railway, 
Mr. Hughes became chief mechanical and 
electrical engineer of that company. He 
retired at his own request in 1925, and was 





succeeded by the late Sir Henry Fowler. 


While he was still quite young, Hughes won 
fame by his authoritative text-book on “ The 
Construction of the Modern Locomotive.” 
He was a valued member of the institutions 
of Civil and Mechanical Engineers, and the 
papers he read before those institutions gave 
a clear account of his excellent and varied 
work. In 1909 at the Liverpool meetings 
of the Institution of Mechanical Engineers 
Hughes contributed an important paper on 
Horwich locomotives. Among the interesting 
developments recorded therein may be men- 
tioned the thermal storage tanks of Druitt 
Halpin of 1902, the eight-wheeled radial tank 
engines with Belpaire boilers of 1905, and 
the steam-rail motor-cars of the following 
year. In 1906 Hughes made experiments 
with the Schmidt pattern superheater. In 
1908 an interesting engine of Hughes design 
was the ten-wheeled banking engine, with 
the largest cylinders yet employed in a simple 
engine in this country. In 1908 there 
followed the four-cylinder passenger and 
express goods engine, with special features, 
including the Yarrow-Schlick-Tweedy system 
of balancing. Some of the paper is devoted 
to running experiences and to his classic 
researches on smoke-box conditions, which 
were carried out with a view to achieving 
the best disposition of the blast pipe so as 
to permit the most efficient combustion. One 
of his other successful designs of locomotive 
was a four-cylinder compound 0-8-0 engine 
for mineral traffic, in which the high-pressure 
cylinders were outside, and drove the third 
coupled axle, while the inside low-pressure 
cylinders drove the second axle. In a second 
paper read before the ‘“ Mechanicals” in 
March, 1910, entitled “‘ Compounding and 
Superheating in Horwich Locomotives,” 
more interesting technical particulars and 
running tests will be found. An example of 
Hughes wagon and carriage work was given 
in his paper read before the Institution of 
Civil Engineers on “The All-Metal Cars of 
the Manchester and Bury Section of the 
L. & Y. Railway,” for which he was awarded 
the Telford Gold Medal. In the standard 
L.M.S. 4-6-0 locomotives Hughes adapted 
his L. & Y. experience, and produced a design 
with outside Walschaerts valve gear, the 
valves of the inside cylinders being driven by 
rocking levers behind the cylinders. The 
cylinders, which were 16}in. by 26in., were 
then the largest in use for a four-cylinder 
non-compound engine, the drive being divided 
between the first coupled axles. His service 
to British railways was recognised about the 
time of his retirement by the bestowal of the 
C.B.E. For some years he lived at Cromer, 
and served on the Coastal Erosion Committee. 

George Hughes was a very lovable, cheer- 
ful man. He did the valuable work briefly 
recorded above without any display, any 
push, and for that reason perhaps in a noisy 
world did not always receive the recognition 
he deserved. It was characteristic of him 
that when he retired, he retired completely. 
Never losing his interest in locomotives, he 
never interfered in any way with his suc- 
cessors, never joined an industrial engineering 
company, but, cutting himself off completely 
from the occupation in which he had shone, 
devoted himself to the growing of tomatoes 
and other vegetables. On our wall hangs a 
treasured photograph of him as a horti- 
culturist, with a sketch by his own hand of 
one of his locomotives emitting from its 
chimney a plume of tomatoes. Dear George 
Hughes ! 


PHILIP WARWICK ROBSON 


ENGINEERS in many works throughout the 
country will learn with sorrow of the death, 





following an accident near Glasgow, on 
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Saturday, October 27th, of Mr. Philip 
Warwick Robson, the chairman of Alexander 
Findlay and Co., Ltd., of Motherwell. Few 
engineers have had a wider experience in the 
various branches of engineering. Mr. Robson, 
who was in his seventieth year, came of 
Lincolnshire stock, and was educated at 
elementary and secondary municipal schools 
in Lincoln. He was apprenticed on the Tyne 
with Heble and Co., of South Shields, and 
had seven years of office and shop work in 
that yard. He was then appointed to the 
technical staff of Wigham Richardson and 
Co., Ltd., and the Wallsend Slipway and 
Engineering Company, Ltd., and while with 
the former firm he collaborated with the 
late Mr. Edwin Griffith in the design of ice- 
breaking steamers for Russia. 

In 1899 Robson was appointed superin- 
tendent engineer for the construction of the 
new Municipal School of Technology at Man- 
chester, and had charge of the design and 
equipment for the college. He played a lead- 
ing part with the late Dr. J. T. Nicolson in 
the design of experimental engineering plant. 
On the completion of the work he was made 
Vice-Principal of the School, a position he 
held until 1903. In that year he again 
entered industry and became the engineering 
manager of the National Gas Engine Com- 
pany, Ltd., at Ashton-under-Lyne. In asso- 
ciation with the late Dr. Dugald Clerk, Mr. 
Robson was responsible for important work 
in the development of the modern gas engine. 
He also worked on gas producers and one of 
his designs gained the Gold Medal of the 
Royal Agricultural Society. 

He left Manchester to become the manag- 
ing director, and later chairman, of Clayton 
and Shuttleworth, Ltd., of Lincoln. While 
with Claytons, Mr. Robson designed and 
developed the Clayton boiler, which, we may 
recall, was installed in the Greenwich power 
station and is still doing good work. With 
the closing of the Clayton and Shuttleworth 
business, the Clayton boiler interests of the 
firm were acquired by Babcock and Wilcox, 
Ltd. On his retirement from the Lincoln 
firm, Mr. Robson continued to interest him- 
self in agricultural work, and was for some 
time Chairman of the Agricultural Engineers’ 
Association. In later years he specialised in 
industrial consulting work. He was a 
member of the Institution of Civil Engi- 
neers. He became chairman of Alexander 
Findlay and Co., Ltd., of Parkneuk 
Works, Motherwell, structural engineers, and 
under his guidance and with his shipbuilding 
knowledge, the firm, as is now well known, 
played a leading part in the production and 
assembly of the pierhead units for the 
Mulberry harbours. 

P. W. Robson will be remembered as an 
able engineer with wide experience, and a 
man of outstanding character, and withall a 
born administrator. Those who knew him 
best valued his warm friendship. 








Retease or Storace Premises.—The Board of 
Trade announces that the return to industry of 
premises requisitioned during the war for storage 

is to be accelerated, and that wherever 
possible more factories are to be turned over to 
production for the home and export markets. Up 
to September 30th, 1945, about 138 million square 
feet of industrial floor space was still held under 
requisition by Government Departments ; premises 
covering about 12 million square feet had been 
released to industry; and a further 12 million 
square feet was in process of being released. Pro- 
vided that disposals depots, labour, and transport 
are forthcoming, the aim of the Government is to 
ensure the release of the remaining factory accom- 
modation by the end of 1946. Release of space is 
to be accelerated, apart from the disposal of surplus 
stores through trade channels, by scrapping obsolete 
war material and removing other stores to permanent 


A® extra general meeting was held at the 
Institution of Mechanical Engineers, 
Storey’s Gate, on Friday, October 26th, 
1945, at 5.30 p.m. Professor Andrew Robert- 
son, D.Sc., Wh.Ex., F.R.S., President, was 
in the chair. The President said that the 
report* of the Cutting Tools Research Sub- 
Committee on Carbide Tools was to be pre- 
sented to the meeting by the reporter to the 
Sub-Committee, Dr. R. N. Arnold. 

Opening the discussion, Dr. G. Schlesinger 
said that the author had obviously 
intentionally chosen a tool which would 
vibrate either by the cutting action 
or forced vibration or by a combination of 
both. Therefore the remarkable tool shape 
in Fig. 2a of the paper had been designed, 
besides the ordinary knife tool in Fig. 2c. 
The shape was #in. wide and fin. high, and 
there was a 3in. overhang. That was 
unusual, but it was suitable, of course, for the 
object of the investigation, to show as clearly 
as possible the vibrations which might occur 
by the use of such a tool and to test an 
apparatus which was exceedingly fine and 
sensitive, as was shown by the various 
diagrams. The same shape, fin. wide and 
gin. high, but not with the 3in. overhang, 
and with a flat nose of 0-04in. to 0-06in. 
facet, with sharp corners, was perhaps used 
for diamond tools, but with blended corners 
and a minimum overhang of }in, to lin. it 
would have a smoother action. 
The author, Dr. i went on to 
say, stated that the measured vibrations of 
his sample tool were created by the cutting 
action and/or forced vibration. The investi- 
gation was, of course, an interesting investi- 
gation of tool vibration in the cutting of 
steel, but he wondered whether the con- 
ditions to obtain a surface free of vibration 
marks by machining steel on a lathe in the 
ordinary way were fulfilled. The acceptance 
tests for machine tools made this condition 
compulsory, and if the author’s research 
work could give the rules for correct design 
and workmanship of machine tools, it would 
be a remarkable step forward. 

The fatigue crack and the forced vibration 
wear illustrated in the report were very inter- 
esting, because, ‘as far as he knew, they were 
published now for the first time. But in 
practice there was no forced vibration, and 
the research department had investigated 
wear on cemented carbide tools for forty hours 
without finding any detrimental effect on the 
tool. Dr. Schlesinger exhibited a slide in 
which the top picture showed a one-facet 
diamond tool with blended corners taking 
a depth of approximately 0-003in. and a feed 
of 0-002in. The diamond was cutting with 
a blended corner, and the facet was almost 
exactly parallel to the surface. The diamond 
cut for fifty hours per week for three months 
without being repolished, and it manufac- 
tured 120,000 aluminium alloy pistons of 
5in. diameter, with a surface finish of 1 to 
2 micro-inches. At the end of the period of 
three months there was an undulation of 
not more than 8 to 10 micro-inches, measured 
by the pen records of the Talysurf. The 
tool shank was made of steel, the overhang 
was #in., and the cross section was Sin. by lin. 
The second picture illustrated a cemented 
carbide tool, which showed after forty hours 
a wear of 0-0008in. The author mentioned 
sharpness as one of the main ‘conditions. 








depots. 





The Institution of Mechanical Engineers 





There was no instrument with which to 
measure sharpness; it was measured by 
sight, amplified by the microscope. The 
third picture showed the fine cutting edge of 
the cemented carbide tool, and the fourth 
picture showed the. same cemented carbide 
tool rough ground. The rough-ground tool 
could not be used for half an hour, because 
the cutting area was too small. The sharp 
tool cut for forty hours, and that was a very 
good result. It could be honed in 2 min., 
with the correct equipment, and, as the 
cemented carbide tip had about }in. thick. 
ness and a maximum of only 0-00lin. was 
lost by grinding, it would be seen that the 
cemented carbide tool might compete in 
economy with the diamond, as the repolishing 
of the diamond cost 30s. to-day. 

Mr. ©. Eatough said the report was 
a very valuable contribution to the study 
of cutting tools. The agreement between 
the practical results obtained in the 
experiments and the theoretical interpreta- 
tions was, he thought, most striking. Nearly 
all the work covered by the report was con- 
cerned with very light cuts on rigid material, 
so that the vibrations dealt with were chiefly 
those resulting from the vibration of the 
turning tool considered as a cantilever. 

It was of interest to consider the results 
obtained during the investigation in the light 
of present-day turning practice with the 
average cuts taken in the workshop. It 
would be found that, by a process of evolu- 
tion, modern tools had tended to take up 
such a form as to comply with the optimum 
conditions indicated by the report. 

It was now common workshop practice to 
eliminate a chattered finish by placing a 
conventional tool with the cutting edge above 
centre. That encouraged rubbing on the 
clearance face of the tool, and so simulated 
a tool with a flat worn on the clearance face. 
Wear on the clearance face of a tool was 
usually accompanied by crumbling of the 
cutting edge, which broke down and pre- 
sented a dull edge to the work. The arti- 
ficially produced wear resulting from permit- 
ting the clearance face to rub had an 
advantage over a worn tool inasmuch as the 
sharp cutting edge had not been blunted. 
The practice of encouraging a slight rub on 
the clearance face was justified when the 
modern grades of carbide tools were used 
on steel, as such tools were very resistant to 
abrasive wear. 

He thought it was correct to say that 
properly applied carbide tools failed more 
rapidly by cratering on the top face than by 
wear jon the clearance face, and on that 
account some little liberty could be taken to 
increase the rubbing on the clearance face. 

In the report it was shown that the fre- 
quency of vibration of a cantilever tool was 
in inverse proportion to the overhang, and 
from that it followed that overhang should 
be reduced to a minimum. With conven- 
tional turning tools in the usual tool block, 
the reduction of overhang presented con- 
siderable difficulty from the point of. view of 
chip disposal when operating at high speeds 
with carbide tools. Chip-breaking was not 


always possible or desirable. 

The practical solution of the problem was 
to use tools of the tangential type. Such 
tools were in effect short struts carrying the 
main load as obliquely applied end thrust. 
In conclusion, he would like to ask how 
the wear had been measured on the tools 





* Reprinted in abridged form elsewhere in this issue. 
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used in the experiments. On investigating 
wear on tools after long runs, he had encoun- 
tered considerable difficulty in assessing the 
true value of the wear on the clearance face. 
The wear rarely took place as a band of 
miform width, but varied in a most erratic 
manner over the depth of the cut. 

The wear was frequently masked by the 
adhesion of metal on the clearance face, and 
that gave the appearance of wear, but was 
actually metal built up only on the face of 
the tool, which could sometimes be removed 
by means of a sharp knife. When measuring 
tool wear it was very tempting to measure 
the apparent depth of wear on the clearance 
face, and so take advantage of the magnifica- 
tion afforded by the small clearance angle, 
but that was a dangerous practice, and the 
only correct method appeared to be to 
measure the wear in a direction perpendi- 
cular to the axis of the work. 

Mr. Bulleid said that he had been particu- 
larly interested in the photograph showing 
a crack in front of a cutting tool. That was 
a failure which his company found in their 
locomotive factory, especially in machining 
such parts as locomotive tyres, and it was a 
failure which he had not seen before illus- 
trated in such a clear way. He thought it 
was rather dangerous to talk about a rigid 
steel component, and he was a little sur- 
prised to see that expression in a paper by 
Professor Arnold. He did not know that 
there were such thi 

He could not help feeling that some of the 
older turners would be rather horrified by 
the acceptance of chatter, and he was 
reminded of the old practice of bedding 
tools on leather or lead, which removed 
damping, and still, he thought, illustrated 
the fact that it was not necessarily the lathe or 
the tool that was responsible, but probably 
both. 

His main criticism of the paper was that 
it did not tell him, who was not highly 
trained in the subtleties of the subject, 
what to do to prevent chatter. 

Dr. R. 8. J. Weil said that everyone who had 
anything to do with machining, even if it 
was only the remote contact that he himself 
had with it, would appreciate the very prac- 
tical aim of the fundamental research on the 
mechanism of tool vibration which was 
described in the paper. Carbide tools were 
still rather expensive, and any theoretical 
knowledge which would help to prolong the 
useful life of those tools would have no 
further need to prove its practical value, 
but there was another very important prac- 
tical point, and that concerned the surface 
finish of the machined object, with all its 
allied problems of fatigue and corrosion 
resistance. Last spring the symposium of 
papers on surface finish showed the great 
interest that was taken in that subject, and 
he felt that the present paper deserved even 
greater attention, because it provided the 
necessary means to combat bad surface 
finish. As was well known, true vibration 
was the enemy of surface finish, and the 
better people knew the ways and nature of 
that enemy, the sooner they would be able 
to defeat it. He thought the paper was an 
important step towards that end. 

A very important point brought out at the 
meeting to which he had referred was that 
both short-wave and long-wave imperfec- 
tions must be considered in evaluating 
surface finish, The paper dealt in the main 
with only one kind of tool vibration, #.e., the 
rather high-frequency oscillation induced in 
or forced on the cutting tool. In practice, 
however, it was very often found that the 
lower frequency vibration occurring in the 
lathe or in’ the work piece had a more 


frequency vibration of the tool itself. 

It had occurred to him on reading the 
report, as it probably would have occurred 
to other people also, that, given the relation 
between tool frequency and minimum cutting 
speed, one should be in a fortunate position 
to test a set-up easily and quickly for any 
tendency to vibration by just measuring the 
natural frequencies. However, to make the 
job complete, there should be means for 
measuring the tendency to vibration of 
machine and work, and he would like to ask 
whether the author thought that there was 
any possibility of doing those measurements 
in the near future as a routine procedure in 
the machine shop. 

Mr. A. W. J. Chisholm said that in 
determining the stress obtained at the 
root of a vibrating cantilever cutting tool 
he had come across an interesting point. He 
had found that the stress at the root jot of that 
type of tool, when vibrating at its maximum 


M value of amplitude, was independent of 
the dimensions of the tool shank and 
depended only upon. the surface cutting 


The study of high cutting speeds and the 
relation between the static cutting force and 
the kinetic cutting force, with their possible 
bearing on the subject of sliding friction, was 
interesting, and it was along those lines that it 
was hoped to conduct some further investi- 
gations. 

Mr. Woolman said that the author had 
undoubtedly given a clear idea of the causes 
of vibration during machining, and was to be 
congratulated on the excellent measure of 
agreement of the calculations based on his 
theories and well organised experimental 
observations. That agreement must con- 
vince one that in general the author had 
arrived at the basic principles of the causes 
of vibration, at any rate, for the particular 
conditions mainly dealt with in the paper, 
i.e., plain turning of a rigid mass with a 
relatively non-rigid tool. The conditions 
were not quite the same with a rigid tool 
and a non-rigid mass or non-rigid machine 
parts, such as gears, &c., the elastic deflec- 
tion of which might produce vibration in the 
machining operation. The laws of such 
vibration might or might not be analogous 
to the laws of the case considered in the 
paper. He had in mind a case of excessive 
vibration in an armour-planing machine, 
such as that illustrated in the report. It 
might be the same case, as the author had 
been called in to advise on the matter. In 
the planer in question the tool was very 
rigidly mounted, but there must have been a 
lack of rigidity in the other machine parts, 
since one could see clearly the table of the 
machine pulled up at each vibration. The 
vibration occurred only with heavy depths 
of cut, and the wave length of the vibration 
appeared to be sensibly independent of the 
speed, so that the frequency of the vibrations 
must have varied with the speed and there- 
fore could not be related to the frequency of 
vibration of the tool. Was it possible, how- 
ever, that the frequency could be related, say, 
to the natural frequency of vibration of some 
tool part, such as the teeth of the gears, whose 
speed of rotation would be proportional to 
the speed of the table? The author sug- 
gested that the case might be one. of forced 
vibration, but he would like to have the 
author’s views on whether the alternative 
explanation might be feasible. 

There appeared to be one item in the 
theory outlined which was still not clear, 
namely, the marked effect of wear of the tool 
on the phenomenon. As far as he could see, 
there should be vibration, according to the 





disturbing influence than had the high- 





theory, whether the tool was a sharp tool or 
was worn. The author in his opening remarks 
said that Blok on frictional vibrations gave a 
most useful contribution on an analogous 
phenomenon. Was it possible that friction wat 
responsible for the marked effect of tool wear ? 
He thought there must be some friction be- 
tween tool tip and the material being machined. 
With a sharp point, however, the pressure 
was localised and the excessive stresses 
induced were sufficient to cause shear of the 
material continuously. When wear occurred 
or if a flat was initially ground at the tool 
tip, the pressure of the tool against the job 
was spread over a wide area and the result- 
ing stresses might not be adequate to effect 
immediately the shearing operation. One 
therefore obtained a series of slip-stick alter- 
nations exactly as they were obtained in 
certain frictional phenomena. If this sur- 
mise was correct, one might expect some 
influence on results by varying top rake, 
especially with negative rakes, since in the 
latter case the component of the pressure of 
the chip on the tool tended to push the tool 
away from the job and thereby reduce the 
friction between them. Might not that 
account for the smoother finish obtained 
with negative rake cutters? The author’s 
views on that question would be appreciated. 

Mr. E. Levesley said he was one of those for- 
tunate people who were not concerned with the 
machining of materials. In fact, he had been 
accused. of being a person who made it 
impossible to machine them ! 

The essential difference between relaxation 
oscillations and the self-excited type described 
by the author was that in the self-excited 
type the negative damping responsible 
for the instability was small in comparison 
with the elastic force and the motion was 
practically sinusoidal, and the vibration 
occurred at practically the natural frequency 
of the vibrating system, whereas in the case 
of the true relaxation oscillations _ the 
negative, damping was large compared 
with the elastic force and the vibrations 
might not have the frequency of the system, 
and the wave form might be very far from 
sinusoidal, a typical shape being the saw- 
tooth type which appeared in some of the 
author’s illustrations. 

In certain factories the major problem 
associated with true vibration was not the 
question of surface finish, but the mainten- 
ance of a sufficiently low noise level. In a 
particular case, very uncomfortable con- 
ditions had been created by the squealing 
produced by a lathe tool during the machin- 
ing of some. heat-resisting alloys. Various 
methods were tried in attempts to overcome 
the trouble, including casting a thick coating 
of lead round the tool holder, leaving only 
the tip exposed. Some of the methods gave 
a slight improvement, but none of them was 
completely successful. An explanation in 
terms of relaxation oscillations might well 
reveal the reasons for some of the failures. 

Dr..Kerr Wilson said he had been very 
interested, when he was at Liége, looking 
over some machine tools, to see the number of 
places where the turning tool was opposite 
to what. was known in this country, where 
normally the turning tool was nearer the 
operator. Some remarkably good results 
were obtained, and he would like to know 
whether the author thought he was right n 
his interpretation of that. When a force 
was put on to a rotating piece and that 
rotating piece was floating on a film of oil, 
the thickness of the film of oil was varied 
by the pressure that was applied and he had 
minimised some machining difficulties by 
impressing a far bigger load on the bearing 
than was due to the cut or the rotation. He 
mentioned that he had had some experience 
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of using plastics in cutting mild steel. He 
thought that many mechanical engineers did 
not fully realise what could be done with 
plastics, which could be made into tools with 
cutting edges comparable with those of the 
best: cutting tools of to-day. 

Mr. Harrison said he would like to make 
some comments on what Dr. Wilson had said 
about the film of oil, because he had found 
that a great improvement could be achieved 
by down-cutting, either by putting the tool 
on the opposite side of the slide or by revers- 
ing the direction of the lathe and inverting 
the tool. The effect of that was really to 
give a preloaded bearing. The bearing was 
always preloaded in a way, downwards, on 
account of the weight of the spindle, and if 
one adopted down-cutting one did not disturb 
that, but merely increased the weight on the 
spindle or the weight on the spindle bearings, 
whereas, in the case of up-cutting, as soon 
as the tool began to cut, the spindle went up, 
taking up any play in the bearing or up- 
setting the oil film. One thereby obtained 
not a deflection of the tool going up and down, 
but a deflection of the spindle going up and 
down, and, however rigidly the tool was 
held, the spindle would then be going up and 
‘down. He did not doubt that many of those 

present had found the great efficacy of down- 
cutting with a lathe. 

With regard to the low frequency marks, 
he thought they were caused by gear teeth, 
because with ordinary cone lathes they were 
never found. They were found with the old 
gear-head lathes when the conditions were 
very rigid ; in the case of a large lathe cutting 
a very soft metal under conditions of great 
rigidity, one could positively see a pattern all 
the way through. That could be attributed 
only to the reflection of the gear teeth, and 
he had never known it to happen on a cone- 
head lathe. 

Professor R. N. Arnold, in a preliminary 
reply, said he wished to make it quite plain, 
as he had tried to do when introducing the 
report, that the sub-committee had only 
lifted the lid and taken a peep into the sub- 
ject. Many of the speakers in the discussion 
had said that the research was very inter- 
esting, but had asked what were the practical 
results. He would ask them to ponder very 
carefully on how research was really done. 
It was no use starting with ten variables and 
expecting to obtain any results. 

He was sorry for Dr. Schlesinger, because 
if Dr. Schlesinger had started to carry out 
research on chatter he must have had a very 
lean time, as, according to some of. his 
remarks, chatter did not exist! Other 
speakers, however, seemed to have noticed it 
occasionally. 

The point was that the report was supposed 
to be a somewhat fundamental one. Those 
who carried out the research had deliberately 
cut down the variables to mild steel and to a 
single tool, and, if the tool looked rather 
strange, as far as cutting was concerned, he 
could only say that if a normal tool had been 
used a large number of variables would have 
been introduced, and no results would have 
been obtained. It was only by devising 
methods of cutting out variables that one 
began to understand the problem. 

He could not offer any suggestions on how 
to cope with chatter, which was a vast 
subject. Not only had the clearance in the 
bearings to be considered, but there was the 
vibration of the job, and, if one took a very 
thin job and tried to turn it, one found that 
it was very difficult to avoid chatter, even 
with a stiff tool. 

In reply to Dr. Wilson, he would say that 
the bar used was 5in. in diameter and was 
rigid in a relative sense, and it certainly did 








not vibrate to anything like 0-015in., which 
had been recorded in some of the chatter 
experiments. In fact, the vibration of the lathe 
was definitely under 0-00lin., by measure- 
ment on a crystal pick-up on top of the lathe 
during chatter. The vibration of the centre 
or anything of that type was not in the same 
class as what was being recorded through his 
instrument. 

He presumed that Mr. Woolman had been 
referring to a certain planer that existed at 
Sheffield, and he felt that he must disagree 
with Mr. Woolman’s statement that the wave- 
length on the surface was the same, whatever 
speed was used, because that was not so, 
according to his measurements. He had 
done a complete series of tests and measured 
the wavelengths, and the frequency of 
vibration of the machine in question, accord- 
ing to his measurements, never was lower 
than 6-5 cycles per second, so he contended 
that that frequency was the natural frequency 
of the machine itself. The only difference 
obtained if the machine was made much 
stiffer, by the putting up of weights and 
stiffnesses of gear, and so on, was that the 
frequency went up to about 12 cycles per 
second. There might be a limit somewhere 
at which some damping effect would come in 
and stop the vibration, but he imagined that 
one did not stop vibration by making a thing 
stiff. One merely made the amplitude that 
corresponded to that vibration relatively 
small. 

With regard to slip-stick phenomena, to 
which Mr. Woolman had referred, no evidence 
of slip-stick phenomena was given in the 
paper. A slip-stick vibration went in a saw- 
tooth wave, and on no occasion had he seen 
@ saw-tooth wave on an oscillograph. They 
had all been sine waves or complicated sine 
waves. 

Mr. Woolman had also said there was 
reason to believe that the yield strength was 
always greater at high speeds than it was at 
low speeds. He might be quite willing to 
agree with Mr. Woolman that the tests showed 
that, but that did not prove in any way that 
when one was cutting metal the force was 
not greater at a lower speed, and, in fact, 
the instruments indicated that the force did 
go up in cutting mild steel as the speed went 
down. He challenged anyone to show, with 
the same piece of mild steel that he had used, 
that that was not the case. 








Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 


THE STATUS OF SCIENTISTS AND 
ENGINEERS 


Sim,—We are awakening up to the fact that 
the public does not recognise our work and that 
Government Departments believe that we 
should work without money or thanks. Scien- 
tists and engineers are poor advertisers, and the 
public judges by advertising power. That is 
why. book writers are looked upon as geniuses ; 
but when scientists and engineers do great 
work, the intellectuals invariably state that 
“science” has done the work, apparently 
automatically without the help of man. Some 
time ago a writer in a local paper explained that 
all kinds of inventions could be provided for the 
public by science, provided that manufacturers 
did not hold them back. He did not state that 
everyone of them was due to research by manu- 
facturers—electric lamps, more efficient motor- 
ears, electrical appliances, &c. This idea that 
science provides inventions and that manufac- 








turers suppress them is firmly held by people 


who ought to know better.. When Boys invented 
his match which could be lighted many times 
he wanted to sell it at 1d. each, but was pre- 
vented by the high cost of licence to be paid on 
each match; yet it was stated generally and 
believed that manufacturers had bought up the 
idea to suppress it. 

Municipal electricity provides a glaring 
instance. In the early days gas had the incan. 
descent mantle and electricity had only inofii- 
cient carbon filament lamps, with extravagant 
steam plant, but electrical men developed better 
engines and also tariffs by which they could sell 
current for other purposes than lighting. The 
success was brilliant, and to-day municipalities 
get great profit from electricity, both by con. 
tributions out of profits and by other methods, 
One might have expected that the electrical 
managers would have received credit for this, 
but, on the contrary, they have been nagged 
at continually because they do not sell current 
on the simple discount for quantity tariff, 
Their cheap and abundant and profitable 
supply of current has come into being, but 
critics have been unable to recognise what has 
been done, and some municipalities are demand- 
ing managers who are not trained in electrical 
methods for the sale of current, but who work 
on book-keeping knowledge. 

Lord Chatfield’s book, ‘“‘The Navy and 
Defence,” gives a picture of what this kind of 
management means. Just before the 1914 
War, Beatty asked the Admiralty to allow 
battle practices at 16,000 yards at large targets 
towed at 23 knots, which alarmed the Admiralty 
which was accustomed to short ranges at moored 
targets ; but Beatty got his way. At Jutland 
the ‘ Queen Mary ” and “ Indefatigable ’’ were 
blown up, while our shells did not do similar 
harm to the German ships. It was discovered 
that our shells exploded before piercing the 
enemy armour, but when this was reported to 
the Admiralty they, after some weeks, wrote 
that the shells were all right. Eventually, they 
were convinced, and after many months the 
Navy got a suitable shell. It should have had 
it at first. 

All of which shows what is happening to our 
nation through the notorious lack of ability of 
Government administration departments to 
understand the position of scientists and engi- 
neers. In municipal service, the treasurers, 
who used to be termed borough accountants, 
secured the better title of treasurer, while other 
departments secured the titles of director of 
education, director of housing, director of public 
cleansing, &c. The electrical engineers did not 
secure the title of director of electricity supply. 
and this lack has been the cause of the long 
series of attacks on them, with the entire over- 
looking of the splendid financial results of their 
departments generally. The whole problem 
requires investigation. C. TURNBULL. 

Tynemouth, October 24th. 








Swepiso Fue. Srrvarion.—The quantities of 
wood cut in Sweden from July Ist, 1944, to June 
30th, 1945, amounted in all to 35 million cubic 
metres, of which 24-6 million consisted of fuel and 
charcoal wood and 10-4 million of pulp wood, 
according to a report published by the Swedish Fuel 
Commission. The production of fuel wood amounted 
to only 70 per cent. of the quantities calculated in 
the emergency plan. The reason for the deficit was 
chiefly the unfavourable weather during last winter. 
which made it difficult to transport wood and 
charcoal from the forests to the road and railways. 
Considerable efforts have, however, been made by 
the Swedish authorities to stimulate the production 
of fuel wood. Among other things, higher prices 
have been fixed both for the forest owners and for 
the woodeutters. The output has lately increased, 
and it is hoped that it will be possible to improve 
the situation before winter sets in. The allotment 
of fuel to some industries, such as the cement works, 
is, however, very insufficient, and the production 
of the steelworks is seriously threatened by the 





scarcity of charcoal. 
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Team Work 


By C. H. 
No. II—(Continued from 


FiamMe THROWERS 


v2 
= réle which flame throwers played in tho dg on 


last stages both of the European war and in 
the Far East has been made known in the Press. 
Some of the work on which the success of this 
weapon is based was carried out in my depart- 
ment at the City and Guilds College by a team 
of scientists and engineers. Flame throwing, 
or the direction of an ignited jet of liquid fuel 
against the enemy, is not in itself a new con- 
ception, but owing to the physical behaviour 
of liquid jets the ranges had become much too 
short for modern warfare. Liquid jets, ejected 
from a nozzle at high velocity, break up owing 
to vibration and air friction. The factors govern- 
ing the power of breaking up are nozzle size and 
shape, , and the physical properties 
of the liquid, such as density, viscosity, elas- 
ticity, and surface tension. 

It was known that by inereasing the viscosity, 
higher pressure could be applied and greater 
ranges obtained, but at the same time the 
friction losses in the fuel ducts and nozzles rise 
steeply, and the pressure applicable in mobile 
equipment is limited by considerations of weight. 
Moreover, flame throwers rely on the pheno- 
menon that an ignited jet carries much farther 
than a wet, or an imperfectly ignited, jet, and 
the ignitability of liquid fuels decreases with 
increasing viscosity. It was also known that 
by increasing the nozzle diameter greater ranges 
could be obtained, but this is counterbalanced 
by the necessity to limit the discharge rate 
according to the capacity of the fuel tank. 
Although research on the dynamics of liquid 
jets had been done in the past, relating mainly 
in the low-pressure region to fire-engines, and 
in the high-pressure region to diesel injection, 
there were no data to predict the performance 
of liquid and ignited jets of highly viscous fuels 
under the special conditions associated with 
flame throwers, Considering the multitude of 
the influencing factors and the intricacies of 
high-pressure equipment, it was clear that full- 
scale investigations on the dynamics of wet and 
ignited fuel jets carried out under the disturbing 
influence of wind and weather would have been 
very unlikely to provide the basic scientific 
laws governing the operatiop of flame throwing 
weapons. 

Hence, in the autumn of 1942 the Petroleum 
Warfare Department set us the task of develop- 
ing such data by applying small-scale model 
technique. In mathematical terms the law of 
dynamic similarity for liquid jets is given by the 
general equation (valid for any system of con- 
sistent units) :— 


A vw op, vy vdo, 
gui dg’ ge a? 7, » OH, Ty, Maree 
in which 
L is the range of the jet, 
d the initial diameter of the jet, 
v the initial velocity at the nozzle, 
oa the density of the surrounding air, 
et the density of the liquid, 
7 the absolute viscosity of the liquid, 
o the surface tension of the liquid, 
a the angle of elevation, 

T™, T, ratios of geometric dimensions defining the 
shape of the nozzle and its immediate 
vicinity. 

Like all equations expressing a law of simi- 
larity, this equation contains only dimensionless 
groups, ¢.¢,, ratios of forces, energies, properties, 
and dimensions. The e iments were carried 
out with nozzles of one-twenty-fifth to one- 
sixth of the diameter of actual weapons, 

Within two months the model law for the 
extreme range of unignited jets had been estab- 
lished as @ group of curves, plotting the “ range 


L 
number ” a . against the Froude number 
L 
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e with the Reynolds’ number as 


parameter, Fig. 3. 
It is interesting to note that for viscous oils 


the surface tension, which is only one half of 
that of water, does not enter the model law. 
The results of this research, which, covered not 
only the range, but also the distribution over 
the target area, made it quite clear that the long 
ranges stipulated by the department could not 
be obtained in practice by increasing the 
pressure, the nozzle diameter and the viscosity 
of the hydro-carbon oil fuel, because the 
pressure losses and discharge rates became pro- 
hibitive. The only possibility of greatly 
increased ranges was found to lie in the use of 
special fuels developed by the Fuel Research 
Station and the Petroleum Warfare Depart- 


conditions is more than doubled. Three 
phenomena were found to be responsible. The 
main influence is the decrease in density and 
the increase in momentum of the burning 
envelope of the jet. This results in the jet 
travelling almost without air friction, thus 
attaining the range in vacuo. The second 
phenomenon is the lift or buoyancy caused by 
the co-travelling hot gases, and the third cause 
occurs after the breaking-up of the jet when the 
individual drops are propelled by the impulse 
of the flame burning in their wake. 

The team which has carried out this research 
was of an interesting composition in that it 
contained people who had received their 
scientific training in four different countries and 
with widely differing curricula:—Dr. P. O. 
Rosin and Dr. H. R. Fehling (German refugees), 
Dr. K. Weissenberg (Austrian refugee kindly 
lent by the Cotton Research Institute), Lance- 
Corporal R. T. Russell, B.Sc., R.E., Miss H. 
Ridsdale, Miss M. Haley (British), Capt. T. 
Leser, Ph.D., and Lieut. R. Lubanski, Ph.D. 
(Polish Army), and frequently in consultation 
with Dr. O. A. Saunders and Dr. C. M. White, 
Imperial College. The inevitable differences of 
outlook, far from proving a handicap, caused 
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Fig- 3—Model Law for the Extreme Range of Unignited Jets of Newtonian Fuel 


anomalous” or non-Newtonian liquids de- 
creases as the rate of shear increases. In the 
pipes and nozzles they behave as liquids of low 
viscosity. Since they can be manufactured 
from petrol their ignition and combustion 
properties are not unduly impaired by their high 
viscosity. The model experiments had there- 
fore to be extended to include the anomalous 
fuels, and with the study of their physical 
properties, which also include shear elasticity, a 
new field of research was entered into. It led 
to new conceptions of the mechanical and 
hydraulic behaviour of plasto-elastic bodies, 
which will be of general importance. 

For the immediate problem of fuel throwing 
it was found that the basic model law developed 
for Newtonian fuels still held if in the Reynolds’ 
number the initial viscosity at low rates of shear 
was used, but that the absolute values of 
viscosity and elasticity had a great bearing on 
the behaviour of the fuels in flight, and on their 
handling characteristics. The predictions of the 
model law were subsequently checked by large- 
scale tests,-and the greatest deviations found 
were less than 10 per cent. 

On studying the flow and pressure lines of 
anomalous fuels again by applying model tech- 
nique it was found that the classical concep- 
tions of Osborne Reynolds could be amplified by 
interpreting the Reynolds’ number, not only 
as the ratio of inertia to friction forces, but 
more widely as a ratio of inertia to all shear 
forces, whether viscous or elastic. 

Of particular interest from the point of com- 
bustion research was, of course, the investiga- 
tion of the factors leading to an increased range 





* Institute of Fuel. Melchett Lecture. October 17th. 
é Tract. 


of ignited jets, which under certain ballistic 


wider angles than could otherwise have been 
possible, and the team worked together with 
remarkable harmony. 

The main problem to be tackled was the 

development of a liquid fuel burner of maximum 
possible flame length. Such a problem would 
normally be entrusted to a small team working 
under the direction of a petroleum engineer with 
some experience of combustion, and this is in 
fact how it started. But as the work went on it 
became evident that success depended upon the 
mobilisation of a much broader range of expert 
knowledge, and the capacity of interpreting 
in plain and common language the various 
codes in which specialists nowaday express, and 
cannot help expressing, the results of their 
individual efforts. 
The general team of the Petroleum Warfare 
Department, which included the Imperial 
College team, covered the following fields of 
specialised knowledge :—Organic chemistry, 
colloidal chemistry and physics, chemical tech- 
nology (petroleum), theoretical mechanics, 
hydrodynamics, combustion (chemistry, 
physics, and engineering), mechanical engineer- 
ing, and heat transmission. Each field was 
represented by at least one senior research 
worker, who would have been able to direct 
independent research in his own particular 
section ; but all realised that unless they pooled 
their knowledge in a closely co-ordinated 
common effort failure might result. 

It is interesting to note that the work, 
because of its extreme urgency, had to proceed 
simultaneously on five distinct levels, viz.:— 

(1) Pure theory (theoretical mechanics, 





colloidal science). 
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(2) Experimental physics and chemistry 
(hydrodynamics, testing materials, fuel 
laboratory). 

(3) Model experiments on flame throwing. 

(4) Design and development of weapons. 

(5) Large-stale field tests with the actual 
weapon. 

Of these, the full-seale field test alone is 
capable of giving the final proof of success or 
failure, but it is far too slow and unwieldy to 
produce in a short time fundamental scientific 
data. Hence the small-scale model work. This 
model work, again, was unable to produce 
adequate results without defining and measuring 
the relevant physical properties. And this in 
turn called eventually for the theorist, since 
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the new and special fuels which were developed 
had abnormal and unknown physical properties. 


F.LD.O. 


The same team, including. Monsieur de 
Malherbe (Polish) and assi ted by the Workshop 
Superintendent of the City and Guilds College, 
Mr. R. Dubbins, and by Dr. Marshall, of the 
Department of Civil Engineering, also carried 
out basic research and development relating to 
F.LD.O., the fog dispersal process developed by 
the Petroleum Warfare Department. Although 
the story of F.I.D.0. has been in the Press, the 
magnitude of the hydraulic, thermal, and com- 
bustion problems involved is not generally 
realised. Petrol burners surround the runway, 
and the air above it. must be sufficiently heated 
to vapourise the fog droplets. The heat output 
required depends not only on the atmospheric 
conditions, fog density, drop size, wind and 
temperature, but also on the width and height 
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of area to be cleared. In general, radiation fogs 
require burner capacities up to 30 therms per 
yard and hour. Thus, a bomber airfield may 
easily contain 4000 yards of burner length with 
consumption of 120,000 therms or a top capacity 
of 80,000 gallons of petrol per hour. This is about 
eight times the hourly fuel consumption of 
Barking power station. 

Preliminary qualitative experiments to study 
the aerodynamic effects of burners surrounding 
an area were made in a wind tunnel in the 
autumn of 1942. When, with the first large- 
seale burners, the impossibility of burning liquid 
petrol without smoke became apparent, atten- 
tion was directed to the development of self- 
vaporising burners. The problem was conipli- 
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cated by the necessity for keeping the vapour 
temperature, irrespective of load and wind con- 
ditions, within relatively narrow limite. Wet 
vapour would eause smoke, superheated vapour 
led to cracking, and a particularly disagreeable 
decomposition of the tetra ethyl lead contained 
in the petrol. Thus the right balance of heat 
transfer from the flames playing on the vaporiser 
to the liquid flow into ite interior had to be 


maintained. It involved us in a stady of the} high 


formation in space of flames, their dimensions, 

heat distribution and emission, and stability. 
When, early in 1943, it had been proved by 
Mr. A. C. Hartley in the first plant on a bomber 
airfield that F.1.D.0. was a practical proposi- 
tion, and a large-scale installation programme 
of overground Haigill burners was initiated on 
thirteen airfields, Sir Donald Banks, the 
Director-General of the Petroleum Warfare 
+, suggested that further research 


structive burners flush with the airfield, paying 
special attention to the necessity for fue} 
economy. This means that the intensity and 
duration of a burn must not exceed that just 
required for safely landing a given aircraft in a 
given fog. The burners must, therefore, have 
high flexibility combined with remote and auto. 
matic control. Burners, feed control, ignition, 
and signalling plant must be amalgamated into 
one operative unit. 

The scope of laboratory research was soon 

exceeded when it came to the design and erection 
of large-scale plant, and close collaboration was 
maintained with the firms of Babcock and 
Wileox, Ltd., Generat Electric Company, 
Kirmear Moodie, K.L.G., and British The: mo- 
stat. The college team was thus no longer a self. 
contained research unit, which, as in flame 
throwing, passed on the results of its investiga. 
tions to the designers and users. It became part 
of a wide organisation in which a new com. 
bustion process and plant had to be developed 
from scratch to an enormous scale of applica- 
tion, but at the same time the difficulties of 
co-ordination, ever Inherent in any team work, 
also increased. 
The result of this work is the slot-burner 
F.I.D.0. system, Fig. 4, so called because the 
fuel is burned in @ cast iron slot or trough, 8in. 
wide and 8in. deep, of which 4000 yards are 
already operating at an airfield, and 12,000 
yards are being erected at London’s new airport, 
Heathrow. 

The guiding principles of research and 
design were :— 


(1} The burners to be below ground 1. vel 
and of weatherproof construction, and to 
allow the crossing of aircraft or other heavy 
traffic, 


(2) High flexibility. 

(3) Suitability for remote ignition, auto- 
matic control without observation, and 
signalling. ; 

(4) Small burner units easy to replace and 
maintain. 

(5) Prefabricated parts, easy to assemble. 
The first problem was to house im such a small 
trough a burner of high capacity with its 
vaporiser. The rate of heat liberation produced 
by a consumption of 20 gallons of petrol per 
yard and hour is very high, yet must not damage 
the trough and burner itself. The burners in 
10ft. 6in. lengths and made of a fin. pipe in the 
shape of a hairpin whose upper limb is the 
vaporiser in which the petrol is vaporised by 
the flames emerging from small nozzles in the 
lower limb. 

To obtain a sufficiently high heat transfer 
into the riser without disturbing the 
burner was the second problem. It was solved 
by giving the burners eomplete freedom of 
expansion and by providing implements inside 
the pipes giving highly turbulent flow and 
directing the liquid petrof to the hottest part 
of the vaporiser. 

The third problem was that of introducing 
the combustion air into the trough, since lack 
of air would restrict the output and cause 
smoke. The magnitude of the task without 
using blowers may be illustrated by the fact 
that one hour of burning 4000 yards on an air- 
field consumes at least. 110,000,000 cubic feet 
of air, a layer 35ft. high above the burner 
enclosure. It was found that this air could be 
induced into the trough providing the jets of 
petrol vapour emerging from the burner nozzles 
had a velocity of over 1000ft. per second. By 
suitable aerod: i mts the whole 
of the combustion air can be induced to premix 
with the petrol vapour so that a poorly radiating 
non-luminous flame results, a particularly 
pretty combustion experiment. Flames of 
igh discharge velocity are, however, known 
to be unstable, and in this particular case they 
might meet winds up to 25 miles an hour 
blowing from any direction. The solution was 
found in baffling the jets by the vaporiser pipe 
in the axial direction, and by the bars of a 
covering grid in the cross direction. Actually, 
the covering grid was not used primarily for 
baffling ; it. was required by the Air Ministry 
to cover the trough and to carry a wheel load 
of 45 tons. This grid had to withstand the 
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the flow of air into the trough or the free develop- 
ment of the flames. Its design was a problem 
in the aerodynamics. of combustion, and the 
ultimate calorised (aluminium sprayed) steel 
grids designed w- re based on aerodynamical, 
mechanical, and metallurgical considerations. 

The cast iron troughs housing the burners are 
situated in precast concrete troughs. Pave- 
ment slabs of heat-resisting concrete border the 
burners on both sides. Ten double burners of 
7 yards each usually form a so-called “‘ section 
of 70 yards length. At Heathrow, about five 
sections form an operational group 850 yards 
long. 


CoNcLUSION 


In the above, I have drawn from my experi- 
ences in border-line subjects bearing on different 
industries and sciences to convey the lesson 
that the time is past when the various sciences 
can carry on in water-tight compartments, each 
one being quite happy to deliver or receive its 
results through the medium of print. 

Since the preparation of the lecture the possi- 
bility of the utilisation of atomic energy has 
been proved in a most spectacular manner. 
This has only been achieved by co-operation 
such as has been emphasised, and to my mind 
clinches the argument that scientific progress 
now depends on full co-ordination of those 
divisions which in the past have neglected and 
hampered the efforts of workers in the fields of 
so-called border-line subjects. 








The Mechanism of Tool Vibra- 


tion in the Cutting of Steel* 


By Professor R. N. ARNOLD, D.Sc., Ph.D. MS., 


M.£, Mech; E.t 


STATEMENT OF PROBLEM 

Tue subject of vibration in machining opera- 
tions covers an extremely large field, and pro- 
longed investigations will consequently be 
necessary to give authoritative explanations to 
the variety of phenomena involved. For this 
reason attention has been confined initially to a 
fundamental study of the vibration of lathe 
tools, in the hope that such work will offer some 
guidance in assessing the more complicated 
aspects met with in production. 

To understand the issues involved it may be 
stated that when metal is cut with a tool of 
cantilever form conditions may be present which 
initiate vibration of the tool. Examination of 
the resulting surface of the metal reveals an 
undulating contour which is a consequence of 
the motion of the tool point during vibration. 
In practice it may be possible to eliminate the 
effect by changing one or more of tiie cutting 
conditions—for example, the cutting speed, 
feed, or overhang of took—but the results are 
usually quite fortuitous. 

The problem of tool vibration obviously 
involves a study of the dynamic forces which 
operate when metal is being cut, for without the 
existence of periodic forces vibration cannot be 
sustained. Steady vibration of an_ elastic 
system is only possible when the overall change 
of energy in the system is zero, for if energy is 
lost the amplitude will decrease, and if energy is 
gained the amplitude will increase. Examina- 
tion of the numerous influenc.s to which a tool 
is subjected during cutting, the means by which 
energy may be absorbed or dissipated, and the 
way in which these factors are modified by 
vibration, is therefore of vital importance in 
attempting to explain the phenomenon. 


EXPERIMENTAL EQUIPMENT 


Lathe.—Research was conducted on a 10in. 
centre lathe made by Charles Dale and Co., 
Ltd., Keighley, and driven by a 5 H.P. motor. 
The speed of the machine was arranged to be 
variable between 18 and 740 r.p.m., while a feed 
range of 2} to 160 threads per inch was available. 
Bronze journal bearings supported the main 


* Institution of Mechanical invers, Cutting Tools 
Research ; Report of Sub-Committee on Carbide Tools. 
October 26th, 1945. Abridged. 

{ Professor of Engineering, University College of 
Swansea; formerly of research department, Metro- 
politan-Vickers Eléctrical Company, Ltd., Manchester. 





spindle, the thrust of which was carried by a 
ball race. 
Vibration Pick-Up.—This instrument was 
developed to record accurately the amplitude 
and wave form of the tool vibration. Fig. 1 
shows the essential features of this device. It 
consists of a small condenser formed by two 
plates, one attached to the underside of the 
cutting tool, the other to an insulated and 
screened support. A constant electrical charge 
is maintained on the condenser, and the varia- 
tion in voltage resulting from the change of gap 
as the tool deflects is amplified and recorded on 
a cathode ray oscillograph. This change of 
voltage is directly proportional to the move- 
ment of the tool provided the change of gap is 
small in relation to the mean gap. An ampli- 
tude of vibration equal to one-tenth of the mean 
gap may be shown to introduce an error of only 
1 per cent. Space-time records of amplitude 
between 1 x 10-6 and 2 x 10-*in. and frequencies 
between 200 and 20,000 cycles per second are 
capable of being measured. 

Dynamometer for Vertical Cutting Force.— 
The electro-magnetic principle was used for the 
measurement of cutting foree. Under non- 
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Fic. 1—Pick-up for Measuring Tool Vibration 


vibratory conditions the force exerted on a tool 
is proportional to its deflection. This move- 
ment was utilised to operate a small armature 
situated between two electro-magnets which 
formed the arms of a Wheatstone bridge. The 
change of voltage resulting from tool deflection 
was measured, after amplification, on an 
oscillograph, and calibration was effected by 
applying known static forces to the tool point. 

Profilograph.—In studying the surface wave 
form produced by the tool vibration a profilo- 
graph was employed. This instrument contains 
a tungsten carbide stylus of approximately 
0-0002in. radius at the point, which is arranged 
to traverse the surface at slow speed. Vertical 
movement of the stylus is magnified by a 10/1 
mechanical lever and recorded on a polis 
metal target by a diamond point. A micro- 
scope is used for further magnification of the 
records. 


EXPERiImMmNTAL WoRK 

Preliminary Observations.—The initial in- 
vestigations were conducted to gain some know- 
ledge of the general characteristics of the 
phenomenon. The main factors which appeared 
to control the vibration were : (i) tool sharpness, 
(ii) cutting speed, (iii) tool overhang, (iv) feed. 
Research was thereafter concentrated on study- 
ing their influence. The inquiry was divided 
into two main sections, which depended on 
whether the feed was greater or less than the 
length of contact of the tool with the work. 


InvesTiaaTions wita No Currma Inrer- 
FERENOB 


Introduction.—In these experiments the feed 
per revolution was maintained at a value 
greater than the length of contact of the tool. 
This ensuréd that the results were unaffected by 





the surface cut during previous revolutions. 


Carbide tools (‘*Cutanit,’’ grade S) were used 
exclusivély, the shanks being made of steel of 
58 tons per square inch tensile strength. 
Particulars of the tool standardised for most of 
the cutting tests are shown in Fig. 2a and, 
except where stated otherwise, this form of tool 
should be assumed. In all cases the tool was set 
with its cutting edge within +0-Olin. of the 
lathe centre. 

The material used for the cutting tests was 
low-carbon steel in bars, 5in. diameter and 
18in. long, which were supported in the lathe 
by the chuck and centre. These were not all of 
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Fi@. 2—Tool Shapes and Motion of Point during 
Vibration 


identical composition, but the following figures 
show the maximum deviation in mechanical 


properties :— 


Ultimate tensile strength 35-39 tons per sq. 

inch 
Elongation... oad 30-33 per cent. 
Reduction of area ... ... 52-57 per cent, 
Vickers diamond hardness 156-180 


Effect of Wear of Tool Edge on Amplitude of 

ibration.—Numerous tests were conducted to 
study the manner in which vibration developed 
under continued cutting. The tool edge was 
prepared by diamond lapping in each case 
and the wear measured at regular intervals 
throughout the test. The curves of Fig. 3 are 
representative of the results obtained under 


OF VIBRATION 
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‘ 
VIBRATION AMPLITUDE—INCH x 1072 
TOOL WEAR—INCHES x 1073 
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Frequency, 1800 cycles per second ; cutting speed, 550ft. 
per minute ; depth of cut, 0-005in. 


Fic. 3—Vibraiion Amplitude as Affected by Tool Wear 


such conditions. They were obtained with a 
cutting speed of 550ft. per minute and a tool 
overhang of 3in., which gave a natural frequency 
of 1800. cycles per second. 

Two distinct phases are evident from the 
diagram. In the first the vibration is small, 
increases slowly, and is somewhat. irregular. 
Wear of the tool edge continues steadily during 
this period. In the second phase a large steady 
vibration persists at almost constant amplitude, 
while the rate of wear, after. a temporary pause, 
begins to increase. The, transition period 
between low and high amplitude is found to be 
of short duration and is, in most cases, quite 
instantaneous. 

It will be appreciated that Fig. 3 merely 
indicates the general characteristics. For 
instance, an increase in cutting speed leads to 





more rapid wear, and consequently the limiting 
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amplitude is attained more quickly. It also 
results in an increased vibration amplitude. 
The main points, however, to recognise at this 
stage are (i) that the vibration ultimately 
attains a steady limiting amplitude depending 
on the cutting conditions, and (ii) that this 
amplitude is only reached after certain wear has 
developed at the tool point. The latter may 
be demonstrated by lapping a small flat on the 
tool, when full vibration is found to exist 
immediately. Certain limitations at high tool 
frequencies and slow cutting speeds exist, but 
these will be considered in detail later. 

The practical significance of the results may 
be judged from the fact that 0-02in. wear is 
normally allowed on carbide tools before regrind- 
ing is considered necessary, The test shows 
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Profile records : 


a. b. c. 
Frequency, cycles per sec. gles 1800 1890 1950 
Cutting speed, ft. er: Seqt Haesl joo, | OOO WD nko. . nes! She 540 
Wear, inches . » Gro HO hams BO" Se 0 0-006 0-017 
Depth of cut, inches -- 0-005 0-010 0-005 


Fic 4.—Surfaces Cut under Vibration with Tools having Various Amounts of Wear 


that at a cutting speed of 550ft. per minute 
maximum severity of vibration is reached after 
3 min. cutting with a wear of only 0-004in. 

Careful measurements were made to ascertain 
the frequency of the vibration, and this was 
compared with the natural frequency of the 
tool. The latter was determined by resonating 
with an electro-magnet and oscillator, and was 
found to correspond, within a small percentage, 
to the frequency exhibited under cutting 
conditions. 

Surface Profiles and Vibration Waveform.—In 
attempting to elucidate the mechanism of 
vibration, the circumferential profiles produced 
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Frequency, 1800 cycles per second ; flat on tool point, 








0-02lin.; front clearance, 5 deg.; vertical scale 
= 10x horizontal scale. 
Maximum 
Amplitude of | depth of 
Record | Cutting speed,| tool point, contour, 
No. feet per min. | inches x 10-%. | inches x 10-%. 
1 728 9-45 1-67 
2 492 7-60 0-95 
3 370 5-94 0-57 
4 280 4-66 0-20 
5 146 2-59 0 














Fic. 5—Profile Records of Surfaces Cut at Various Speeds 


by the tool on the work were examined. The 
profilograph record and tool form for three 
typical surfaces cut during vibration are repro- 
duced in Fig. 4. They have a vertical to hori- 
zontal magnification of 10, which accounts for 
the apparently large clearance angle marked 
5 deg. 

These diagrams illustrate the successive 
changes which take place in the vibration 
characteristics as wear at the tool point pro- 
gresses. A lack of symmetry may be observed 
in all waves, revealing a steep entry followed 
by a more gradual exit of the tool. Further- 
more, as the wear increases, the waves develop 
a sharp crest follow.d ultimately by a flat 
trough. It will be seen that in spite of the 








increase in tool amplitude which accompanies 
wear, the depth of the profile wave is not 
similarly affected. 

The significance of the above results may be 
understood from a consideration of the move- 
ment of the tool point. during vibration. The 
main component of motion of the cutting point 
is that produced by strain in the top fibre of 
the tool. Thus during vibration the point 
traces approximately a straight line path at. an 
angle dependent on the length-depth ratio of 
the tool shank. The path A B of Fig. 2b illus- 
trates this effect, from which it will be seen that 
the penetration of the tool is a minimum when 
it is in its uppermost position. 

Now the profile cut on the surface depends on 





Vertical scale= 10 x horizontal scale 


the movement of the tool relative to the work, 


Swaw sc. 
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and is therefore the result of the combined 
motion of these two components. If it be 
assumed that the tool executes a simple 
harmonic motion (which experiment justifies 
up to moderate amplitudes) then during the 
downward half of the vibration it will be moving 
in the same direction as the work, and the 
cutting speed and relative movement will be 
consequently small. When moving upward the 
reverse is the case, so that each profile will 
reveal an apparently rapid increase followed by 
@ gradual decrease in penetration. It must not 
be forgotten, however, that the time intervals 
during which these half-cycles occur are equal, 
the distorted profile being merely a consequence 
of the variable time-scale under which it is 
traced. 

The above argument indicates that a sharp 
tool with adequate front clearance, when vibrat- 
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Fic. 6—Wave’orm of Tool Vibration when Wear is 
Well Advanced 


ing, should cut a smooth profile of somewhat 
saw-tooth appearance. That this does, in fact, 
occur is demonstrated by the result in Fig. 4a. 

With the development of wear at the tool 
point, the action becomes more complicated. 
Initially this leads to an increase in vibration 
amplitude, but it is soon evident that the flat 
worn at the tool point begins to take part in 
the cutting, thereby modifying the shape of 
the profile. The clearance angle of the tool 
may also influence the result at this stage, due 
to the increased amplitude bringing the clear- 
ance face into contact with the metal. 

The surface contour is greatly influenced by 
speed, since it is dependent on the ratio of the 
wear to the surface wavelength. Since the 
latter is directly proportional to the average 
cutting speed, the trailing edge of the flat will 
remove or deform proportionately more metal 
as the speed is reduced. Eventually, when the 
above ratio becomes unity, the waveform cut by 
the leading edge should, in theory, be obliterated 
by the trailing edge. That this is almost 
achieved may be observed from Fig. 5, where 
profilograph records of surfaces cut by the same 


tool at various are reproduced. 


tudes the cathode ray oscillograph appeared to 
show that the waveform of the tool vibration, 
as distinct from the surface contour, closely 
approximated to a sine wave. At higher ampli. 
tudes, however, when wear on the tool point 
was well advanced, the waveforms were often 
complex, showing the existence of higher 
harmonics, The most persistent form obtained 
under such conditions is reproduced in Fig. 6 
from a cathode ray photograph. Examination 
shows that it is the summation of two curves, 
(i) the fundamental harmonic for the tool, (ii) a 
higher harmonic of approximately the sixth 
order which ap to originate at point A, 
damps out rapidly during the fundamental cycle 
and starts again at point B. 

A probable explanation of this effect may be 
given which adds weight to the theory outlined 
above. At point A the tool is in the uppermost 
position and at this part of the cycle the trailing 
edge is about to come into contact with the 
work. It appears that this is accompanied by 
a slight impact which tends to induce other 
modes of vibration in the tool. The second- 
order mode of vibration of a cantilever has a 
frequency 6-36 times that of the fundamental 
which, as near as can be judged, corresponds to 
that shown by the oscillograph. 

In the above analysis vibration of the cutting 
tool has been assumed and a theory developed 
to explain the resulting profiles. An attempt 
will now be made to explain the origin of the 
vibration and mechanism by which it is 
sustained. 

(To be continued) 








Engineering Societies in 
Amertica 

Now that registration of engineers is 
well established in the United States, there is 
slowly increasing activity in the movement for 
the establishment of a society to represent the 
engineering profession as a whole, and espe- 
cially as to the professional and other welfare 
of the engineer, in whatever line of engineering. 
After long years of debate and controversy, the 
registration of engineers is required in forty-six 
of the forty-eight States, although the require- 
ments vary in the different States. Apparently 
the movement for an all-embracing society is 
at the start of similar procedure. Its idea is not 
for a technological organisation, the techno- 
logical aspects being left to the several national 
and local societies of civil, mechanical, elec- 
trical, mining, and other classified _ongineers. 
There was, until a few years ago, an “ American 
Engineering Council,” which aimed to repre- 
sent all societies and individual engineers. 
But it was not taken very seriously, it was not 
universally recognised, it was subject to many 
criticisms, and its financial condition was not 
sound. After a few years of existence it was 
abandoned in 1940. But it is something of the 
same sort that is envisaged in the present move- 
ment, which is influenced also by the recent 
controversies over engineering ‘‘ unions” as 
part of the labour organisations. It would deal 
with such matters as standards of ethics and 
professional practice ; Civil Service regulations ; 
Federal and State legislation; engineering 
registration and licensing laws ; collective bar- 
gaining ; educational standards ; and minimum 
standards of fees and salaries. There is the 
difficulty that civil engineers might disapprove 
of proposed action endorsed by, say, electrical 
eers, and would resent such action that 
might be taken by the all-inclusive engineering 
organisation while assuming to represent the 
civil engineering branch of the profession. A 
long, stormy, and thorny. path lies before this 
new movement. 








Mrs. Witson WorspDELL.—We note with regret 
the death, on October 29th, of Mrs. Mary Elizabeth 
Worsdell, widow of Wilson Worsdell, M. Inst. C.E., 
M.I. Mech. E., former chief mechanical engineer of 
the North-Eastern Railway, 1890-1910. Mrs. 











In general, for moderate vibration ampli- 





Worsdell was in her ninetieth year. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Census of Production Committee 
In June last a committee-was appointed 
by the President of the Board of Trade “‘ to consider 
and report what additional information should be 
collected at future censuses of production, and to 
recommend what amendments should be made to 
the Census of Production Act.” That committee, of 
which Sir George Nelson was the ooeeeen Bes has ey 
submitted its report, which has been 
H.M. Stationery Office (price 6d.). In Pye the 
need for additional information, the Committee 
took into account the analysis set out i in the White 
Paper on Employment Policy, and in order that 
that policy may be implemented, emphasises, 
amongst other matters, that in the collection and 
analysis of the Census of Production data, it is vital 
that classifications should be adopted which are 
common to all Government industrial statistics. 
The Committee also stresses the need for making 
international comparisons of the census results 
easier, and the desirability of early publication if 
the data collected are to be put to their best use. 
The opinion is expressed that the census informa- 
tion needs to be supplemented by information 
indicating future industrial activity over as wide a 
field as practicable. The Committee had in mind, 
for instance, statistics of orders on hand and commit- 
ments for capital expenditure. To be of use in the 
analysis and control of industrial fluctuations, such 
figures should be collected at more frequent intervals 
than one year, and they do not therefore fall strictly 
within the scope of an annual census. Dealing with 
analysis of costs, the report recommends that the 
Census of Production Act should be amended to 
allow the collection of particulars of wages, salaries, 
depreciation, rent, rates and taxes (other than taxes 
on profits), and other principal items of costs. 
After considering the matter of the disclosure of 
information, recommendations are made in the 
rt reg the collection of certain new types 
statistics. It is felt that such information would 
be valuable to other Government Departments, as 
well as the Board of Trade, and tions are 
made for relaxing the present strict provisions of the 
Census of Production Ket regarding disclosure. The 
Committee regards it as important, however, that 
such relaxation should not be open to abuse, and 
that high authority should be required separately 
for each disclosure of information to specified | T° 
Government. officials outside the Census of Produc- 
tion office. The Committee has considered the 
value of statistics relating to the number and 
capacity of machines and plant, and suggests that 
in some industries information might be collected 
on a quantitative basis about the number, t: 
and capacity of the principal machines and p 
installed, whether hired or o , and the cichee 
and capacity of those normally in use during the 
year. Such considerations would apply to furnaces 
in the iron and steel trade, to coke ovens, and to 
machines and plant in certain other industries. It 
is pointed out that information of this nature would 
be particularly valuable in ing the extent of 
modernisation of equipment, and would show how 
differences in mechanisation relate to output per 
head. In concluding its report, the Committee 
expresses its belief that the problems of the future, 
both forstability of employment and home and world 
trade, demand for their solution correct and prompt 
statistics. At the same time, it is stated that 
statistics in themselves may be open to misinter- 
pretation if handled by those without practical 
experience in the various branches of industry to 
which the statistics refer, or without knowledge of 
the statistical methods used. 


Industrial Development in Canada 

A review of commercial conditions in 
Canada, prepared by the hed by aL of Overseas 
Trade pa: eae publish H.M. Stationery 
Office (price 1s.), gives many Yndications of the 
industrial progress which has been made in the 
Dominion during the war years. So far as the iron 
and steel industry is concerned, it is stated that 
wartime additions to melting capacity include :— 
Five blast-furnaces, with a total capacity of 2800 
tons a day ; five open-hearth furnaces, with a total 
capacity of 520 tons @ day; nine electric furnaces, 
with a total capacity of 270 tons a day; one 
Bessemer furnace. with a capacity of 1200 tons a 
day ; and the installation of eighty-six coke ovens. 
In addition, there have been completed or re 
two plate mills, with a total capacity of 1200 tons a 
day; one 44in. blooming mill, with a ca ity of 
2500 tons a day; and one 25in. billet , with a 
capacity of 1000 tons a day. Further installations 
include another small billet mill, several forging 
presses, and cold-drawing equipment. Canada is 
now the fourth greatest steel producer amongst the 
United Nations, there having been a big increase 
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in the output of high steels. 
facilities for the production of tinplate have also 
been enlarged. 
Scotland and the North 

The Scottish iron and’ steelworks are 
maintaining a fairly high rate of production, and 
although no outstanding aivelonimane have 
occurred in the last vane or two, , banelie has been 
progressing steadily. Problems arising from the 
changeover to peacetime production are not absent, 
and the industry is concerned about the 
stringency of fuel supplies. Steel producers are able 
to obtain just about enough fuel to maintain opera- 
tions, but increases in outputs are to a large extent 
governed by the fuel situation. Export business 
is naturally an important feature of — opera- 
tions in the iron and steel industry, and a fair 
number of overseas orders is now in hand. Some 
delay is said to have occurred in the dispatch of a 
proportion of these orders as a result of the dock 
strike. The liberated countries of Europe, in par- 
ticular, urgently need material for reconstruction 
work of many kinds, and the export inquiries coming 
forward from other countries give a good indication 


of the strength of the world demand. A good deal’ 


of the current production is, of course, being 
absorbed by home consumers of iron and steel. 
The demand for steel plates is fairly active, although 
the shipyards are not as yet specifying very freely. 
The locomotive industry is very busy, however, 
and is taking up a considerable p Phees of material. 
Business in steel sheets keeps at a very high level, 
and any orders which producers are able to accept 
are at extended delivery dates. The demand is 
still chiefly for light gauge black and galvanised 
sheets, though the output of the latter is limited 
by the amount of labour available to the galvanising 
departments. Whilst there has been some cancella- 
tion of Government orders for sheets, plenty of 
business to replace them has come forw: uickly. 
Supplies of sheet bars continue to be satisfactory, 
but there is a growing shortage of billets, which 
presents some difficulty to the re-rollers. The 
ane demand for small bars and sections has not 
increased appreciably in recent weeks, but the 
request for other re-rolled products, such as hoops 
and reinforcing rods, is more active. As the re- 
rollers are also handling a proportion of owes 
business, their activity generally is increasing, and 
they are naturally anxious to obtain as good 
deliveries of semis as possible. Other features of 
special note in the steel trade are the brisk demand 
for colliery arches and props and a regular call for 
permanent way material. Business continues 
¢| Steadily in the Lancashire steel industry, and new 
orders are being booked. Producers of semi-finished 
steel are busy, there being a particularly active 
demand at present for wire rods, blooms, and 
billets. The collieries continue to take good 
deliveries of pit props and arches, and a 
call from railway wagon builders for light steel 
sections is another active feature. Most descriptions 
of plates are in request, and business in both black 
and galvanised sheets continues briskly. Mild steel 
bars of medium and large d t 
and there is also a good business in black bars for 
bright drawing. Trade in special alloy steels, 
however, is still quiet. A fair business is taking 
place in finished iron. Users of best and Crown 
quality bars are taking regular deliveries 
contracts already placed, and a moderate amount 
of fresh buying is reported. 


The North-East Coast and Yorkshire 


Business in the North East Coast iron and 
steel industry has continued actively during the 
past week or two, and producers hold good order 
books for a number of products The demand from 
home consumers of iron and steel shows improve- 
ment, and a fairly substantial amount of export 
business is now being handled. Production figures 
for September showed a good recovery after the 
August holiday stoppages, and it may reasonably be 
anticipated that further improvement will be 
revealed when the figures for October are available. 
Iron and steel consuming industries are increasing 
their activity, the shipbuilding yards in particular 
being busy on new construction as well as 
work. Orders for some finished steel descriptions 
now total a considerable tonnage, and producers are 
more assured of a good run of work. Specifications 
for plates are being more freely distributed, the 
improving demand from the shipyards and a good 
volume of business from locomotive builders and 
power plant constructors materially affecting the 
position of the plate mills. Mills engaged in the 
production of colliery arches and props are working 
at a high rate, and there is also a regular outlet for 
considerable quantities of steel rails. A big pro- 
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ion of the current steel business is accounted 
‘or seciged the strong demand for sheets. This demand 
has now been in evidence for several months, and 
there are many indications that it is likely to con- 
tinue in view of the requirements in this country 
and overseas. In order to maintain maximum 
outputs, the sheet mills need regular big deliveries 
of sheet bars. These deliveries are being satis- 
factorily maintained, but it seems likely that the 
production of other semis may have suffered in 
consequence. Billets especially are in brisk demand, 
and .re-rollers are anxious about their supplies. 
Material purchased recently in the Dominions will 
no doubt help to improve the position. In the 
meantime re-rollers are taking up some quantities of 
suitable defectives so that their supplies’of primes 
may be eked out as much as possible. The pig iron 
trade shows little change, and there is continued 
pressure for deliveries of most grades. Foundries 
producing light castings are finding it difficult to 
improve their present outputs owing to the shortage 
of labour, but the supplies of high-phosphorus Pig 
iron available to them are scarcely sufficien’ 
General engineering and jobbing Touma pe 
receiving more work in place of cancelled war con- 
tracts, and are steadily absorbing their allocations 
of pig iron. With more regular imports of high- 
ore, hematite production is fairly well main- 
tained. In the Yorkshire steel industry little altera- 
tion can be seen. The home demand for many 
products is growing, and export business is steadily 
expanding. The question of labour supplies, how- 
ever, remains in evidence in some departments and 
also in several of the consuming industries. There 
is a fair amount of activity amongst basic steel- 
makers, and acid-carbon steel is in improving 
demand. 


The Midlands and South Wales 


Although few c have become 
noticeable in recent weeks, the Midlands iron and 
steel trades are making fair progress in their 
transition to peacetime employment. Labour 
shortages in the consuming as well as the producing 
industries tend to slow down the rate of transition ; 
but, nevertheless, there is a good deal of activity. 
In the steel industry the amount of export business 
now being handled is taking up a fair proportion of 
current production, and inquiries from overseas 
buyers show that there is a very keen demand. All 
the sheet mills are very busy and are still heavily 
committed for some months to come. Re-rollers 
of small bars, light sections, and strip are now a 
good deal busier, some export orders making a 
useful addition to their other bookings. Supplies of 
billets are by no means plentiful, and Beaty 
home production of semis is at a high level, re-rollers 
would like to be able to procure bigger quantities. 
There is‘now a fair demand for plates, and a slightly 
better request for heavy structural steel. The 
collieries continue to make considerable demands for 
various items of equipment regularly required for 
maintenance work. Business in special steels, 
however, is a quiet feature of the market at present. 
The pig iron market is still characterised by the 
growing demand for high-phosphorus iron. The 
light castings foundries are anxious to acquire 
better supplies of this grade of pig iron, as the 
request for building and various other domestic 
castings continues to expand. Supplies of high- 
phosphorus iron at present. available only just meet 
the needs of the light castings foundries, but the 
shortage of moulders makes it difficult for these 
foundries to take on much more work at, present. 
The general engineering and jobbing foundries are 
now making some progress with business to take the 
place of completed war work, but their present rate 
of operations does not put any strain on available 
supplies of low and medium-phosphorus and refined 
irons. Satisfactory conditions prevail in the finished 
ironworks, and a good rate of employment seems 
assured for the remainder of this period. With 
increasing activity in the heavy engineering indus- 
tries there is an active demand for best bars. Pro- 
ducers of Nos. 3 and 4 quality bars are also well 

rovided with work. The steeiworks in South 
ales are for the most part well employed. The 
brisk demand for semi-finished materials necessitates 
big outputs, and producers of billets, steel sheet and 
tinplate bars are very actively engaged. Moderately 
good progress continues to be made in the finished 
steel departments. Producers of steel sheets have 
a great weight of orders on their books, and most of 
them are now not able to take on further business 
except at very extended delivery dates. The 
demand for plates continues to grow stronger, but 
there is still a scarcity of orders for heavy joists and 
sections. Welsh hematite and basic pig iron are in . 
active demand, and supplies of both descriptions 





appear to be fairly well maintained. 
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Miscellanea 

Export Licensine.—The Board of Trade 
announces that a simplified form of application for 
export licence will be brought into use as soon as 
supplies can be printed, and this revised form will 
call for a less information than that 
necessary during the war years. Pending the intro- 
duction of the a new form, exporters completing the 
present application form need no longer answer 
questions 6, 7, 8, 9, 10, 12, 13, 14, 15. " ustioen, on 
page 3, the country of destination only need be 
given instead of the name and address of the con- 
signee as at present. Thus, among other things, the 
names and addresses of the consignee or ultimate 
er aiees. the forwarding agent at the port 
of discharge, and the agent through whom the order 
was secured need no longer be stated. 


REGIoNAL Boarps For Inpustry.—The Regional 
Production Boards have now been reconstituted by 
the President of the Board of Trade as Regional 
Boards for Industry. The Boards will, in future, 
exercise their activity over the whole field of pro- 
ductive industry instead of, as in the past, being 
chiefly ‘ionsuiien with the production of munitions. 
The Boards each consist of an impartial chairman, 
together with three representatives of employers 
and trade unions, and the senior regional repre- 
sentatives of the Board of Trade, Admiralty, 
Ministries of Labour and National Service, Supply 
and Aircraft Production, Food, Fuel and Power, 
Town and Country Planning, War Transport, 
Works, and in Scotland, the Scottish Office. Repre- 
sentatives of other Departments will attend meetings 
when necessary. Under the terms of reference the 
Boards will advise Ministers on industrial con- 
ditions in the regions, and upon steps which may be 
necessary to bring regional resources in productive 
capacity or labour into fuller use. Other duties 
will include those of keeping local industry advised 
of Government policy in relation to industry, and 
they will keep headquarters informed of the views 
of local industry. 


Personal and Business 


Mr. A. G. Stewart and Mr. W. 8S. Morrison have 
joined the board of United Steel Companies, Ltd. 


Mr. W. A. Tooxey, M. Inst. C.E., M.I. Mech. E., 
has changed his office address to 70, Victoria Street, 
Westminster, S.W.1 (telephone, Victoria 6503). 


Lorp Cotwyn has resigned his position as a 
director of the Dunlop Rubber Company, Ltd., and 
the Hon. David Bowes Lyon has been appointed 
to the board. 

Mr. R. H. Prucuer, A.M.I.E.E., has now resumed 
his duties as manager of the Ipswich branch of 
Johnson and Phillips, Ltd., at 5, Arcade Street 
(telephone, Ipswich 3417). 

Mr. THomas Gammon, M.I. Mech. E., superin- 
tendent of Vickers-Armstrongs Aircraft Works, 
Weybridge, has been appointed a special director 
of Vickers-Armstrongs, Ltd. 

Mr. H. U. Wi11nk and Sir John Anderson have 
been appointed to the board of the Southern Rail- 
way Company in place of Lord Ebbisham and Mr. 
H. W. Corry, who have resigned. 


Tue Minister OF War TRANSPORT has agreed to 
the release of Sir Ralph I. Metcalfe from his duties as 
Director of Sea Transport to enable him to return 


to his firm, William Cory and Son, Ltd. 


THE MrvisTEr or SupPty has agreed to the release 
of Mr. F. BE. Smith, Chief Engineer, Armaments 
Design Department. Commander S. 8. C. Mitchell, 
R.N. (Retd.), has been appointed to succeed him. 


Mr. Stantey D. Canviy, B.Sc. (Eng.), M. Inst. 
C.E., M. Inst. W.E., of the chief engineer’s depart- 
ment, Metropolitan Water Board, has been 
appointed general manager of the Glasgow Corpora- 
tion Water Department. 

Mr. E. W. BRockLEBANK and Mr. J. A. H. 
napa have resigned from the board of Aero 

Pipe and Glass Company, Limited. Mr. H. A. 
Snelling, Mr. W. O. Julius, and Mr. F. E. Gartside 
have been appointed directors. 

Group Caprain A. C. Menzies, M.A., D.Sc., 
F. Inst. P., has been appointed controller of research 
and development to Adam Hilger, Ltd., in succession 

to Mr. F. Twyman, F.R.S., in this capacity. Mr. 
— fri continues with the firm as managing 
director and technical adviser. 

Mr. F. G. Wricut, who, with Mr. Lyford Pike, 
has been an assistant secretary of the Shipping 
Federation since 1939, has now been appointed 
deputy secretary. Mr. C. H. Gale has been 


Memoranda 


Tyne district secretary since 1936, but for the last 
4} years has represented the Federation in New 
York. The New York office is being closed at the 
end of November. Mr. G. C. Willis has been 
appointed Tyne district secretary. 

Mr. ALAN STEvENSON, C.B.E., a director of 
David Rowan and Co,, Ltd., Glasgow, has been 
elected chairman of the National Association of 
Marine Enginebuilders. Mr. H. E. Sheardown, 
chairman of Charles D. Holmes and Co., Ltd., Hull, 
has been elected vice-chairman. 








Forthcoming Engagements 


Secretaries of Instituti Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Fuel Luncheon Club 

Wednesday, Nov. 7th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Atomic Energy,” Professor P. M. 8. 
Blackett. 12.30 p.m. 

Institute of British Foundrymen 

Tuesday, Nov. 6th.—BuRNntey Section: Municipal 
College, Ormerod Road, Burnley. “The General 
Engineering Ironfoundry,” G. Gater. 7.30 p.m. 

Thursday, Nov. 8th.—E. ANoGitan SEcTION: rear 

Library, rae A “0: Ipswich. “ 7 osiu 
on Rate-Fixing,” . Coates and W. * 
6.45 p.m. 

Saturday, Nov. 10th.—Scottisu Branou: Royal Tech- 
nical College, Great George Street, Glasgow. ‘‘ The 
German Steel Foundry Industry,” B. Gray. 3 p.m. 
—W. Rivne Secrion: Technical College, Brad- 





ford. “Steel Foundry Sand Practices,” R. Foster 
and H. Stoker. 6.30 p.m. —Lixcoun Section : 
Technical C , Lincoln. ‘‘ Consistency and the 
Cupola,” C. A. Payne. 2.45 p.m. 
Institute of Economic Engineering 
sa Nov. 11th.—Waldorf Hotel, Ald h, W.C.2- 
Standard S: m for Time Recording, Progressing, 
and Costing,’ Ty. Carr, 2.30 p.m. 
Institute of Fuel 


Thursday, Nov. 8th.—Inst. of Mechanical Engineers» 
Storey’s Gate, Westminster, S.W.1. “Total and 
Recoverable Heat in Waste Gases,” Dr. P. O. Rosin. 


6 p.m. 
Institute of Transport 
Monday, Nov. 12th.—Inst. of Electrical Engineers» 
Savoy Place, Victoria Embankment, W.C.2. 
‘**Modern Methods of Handling Goods at Railway 
Stations,” T. W. Royle. 5.30 p.m. 
Institute of Welding 


Today, Nov. 2nd.—Soutn Lonpon Secrion: Edric 

all, Borough be yg Borough Road, 8.E.1. 
Discussion opened b: y A. Barnes, A. Brett, and 8. E. 
Gallant. 7.30 p.m. 
Saturday, Nov. 3rd.—LEEps Section: Technical Colne. 
Hoowood Lane, Halifax. ‘“‘ Fabrication Design for 
Machine Tools,” F. Koenigsberger. 3 p.m. 
Thursday, Nov. 8th.—N.E. Tyxestve Brancu: Neville 
Hall, Westgate Road, Newcastle-on-Tyne. ‘ Weld- 
ing as used in Modern Electric Power Stations,” 
D. G. Sinfield. 6.15 p.m. 
Friday, November 9th.—BreMIncHAM BrancH: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“ Review of the Application and 
Development of Oxygen Cutting,” R. Dore. 
6.30 p.m. 

Institution of Automobile Engineers 

Tuesday, Nov. 6th.—Inst. of Mechanical ineers, 
Storey’s Gate, Westminster, 8.W.1. ‘A Brief Review 
of the Wartime Development of Military Road 
Vehicles, 1939-45,” Brig. K. M. F. Hedges. 5.30 p.m. 


Institution of Chemical Engineers 

Saturday, Nov. 3rd.—N.W. Brancn: The University, 
Liverpool. ‘‘ Starting Up a New Chemical Factory,” 
T. Wallace. 3 p.m. 


Institution of Civil Engineers 

Tuesday, Nov. 6th.—Great George Street, Westminster, 
8.W.1. Presidential Address, Sir Peirson Frank. 

5.30 p.m.—S. Wates Assoc. : Engineers’ Institute, 

Park Place, oa Chairman’ s Address, G. W. 

Gower. 6p 

Wednesday, eek. "Th. —N.W. Assoc.; Engineers’ Club, 

a Square, Manchester. ‘‘ Flood Relief Works, 

Catchment Reservoirs,” A. C, Wild: 
6.30 p.m. 
Institution of Electrical Engineers 
Today, Nov. 2nd.—N.E. Stupents: Neville Hall, West- 


gate Road, Newcastle-on-Tyne. *‘ Possible Develop- 
ments of A.C, Switchboard Instruments,” H. M. 


mo. 


Monday, Nov, 5th.—S. Mtptanp CENTRE: James Watt 
Memorial Institute, Great Charles Street, Birming. 


ham. “A Survey of at's in E ring and 
Industry,” V. E. Pullin. RSEY ANp 
N, Wates Centre: Royal © Peatdeahoon Colquitt 
aw Liverpool.“ Excess Current Protection by 

H.R.C. Fuses on Medium-Vol Circuits,” R. Tt. 
Lythall; and “* Excess Current tection by Over 
Current Relays on Medium- Voltage Circuits, 
Shreeve and P. J. Shipton. 6 p.m. 

, Nov. 6th. —LonDoN STUDENTS : Savoy Place, 

Yigtoale Embankment, W.C.2. ‘“ Brains Trust,” 
6. m, 

Wednesday, Nov. 7th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Radio Measure. 
ments in the Decimetre and Centimetre Wavebands,” 
R. J. Clayton, J. E. epi H. R. L. Lamont, and 
W. E. Willshaw. 5.30 

Monday, Nov. 12th.—N.W. ng Cates Neville Hall, 
Westgate Road, Newcastle-on-Tyne. “ Practical 
Aspects of Telephone Interference Arising {from 
Power Systems,” P. B. Frost and E. F. M. Gould, 
6,15 p.m. 

Institution of Engineers-in-Charge 

Saturday, Nov. 3rd.—Visit to the Gas Light and Coke 
Company, Sands End Lane, Fulham, §8.W.6, 
2.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Nov. 6th.—39, Elmbank Crescent, Glasgow, 
“Theory of Forging Hammers and_their Founda. 
tions,”” W. C. Andrews and J. H. A. Crockett, 
6.30 p.m. 


Institution of Heating and Ventilating Engineers 
Wednesday, Nov. 7th.—Inst. of Mechanical Engineers, 
Storey’s Gate, _Westininster, 8.W.1. “Some Notes 
- Corrosion in Cast Iron Boilers,” Dr. Walter. 
p.m, 
Institution of Mechanical Engineers 
Monday, Nov. 5th.—N.E. Branou : Neville Hall, West- 
gate Road, Newcastle-on- pa “ Large-Capacity 
High-Pressure Plant,” F. Roberts. 6 p.m 
Friday, Nov. 9th.—Storey’s Gate, Westminster, S. W.L. 
‘* Elementary Principles of Plant Organisation and 


Maintenance for Civil Engineering Contractors,” 
H. O. Parrack. 5.30 p.m. 
Saturday, Nov. 10th.—N.E. Grapvvuates: Gateshead 


Gas Company, Grainger Street, Newcastle-on-Tyne. 
“The Steam Locomotive,” R. H. Nicolson. 2.30 
p.m. 
Institution of Production Engioeers 
Monday, Nov. 5th. —CovENTRY GRADUATES : apa 
College, Coventry. “ Any Questions ? ” 6,45 
Yorxsutre Seorton : City Museum, Leeds. 
Money Moves in Business,” T. G. Rose. 7 p.m. 
Thursday, Nov. 8th. — LEICESTER Secrion: Leicester 
College of Technology. “Cast Iron and the 
Machinist,” E. Hunter. 7 p.m.—S. Wates Section: 


How 


Institute of Engineers, Park Place, Cardiff. “Elec- 
tronics in the Service of the Engineer,” Dr. W. 
Wilson. 6.30 p.m. 
Iron and Steel Institute 

Saturday, Nov. 10th.—Royal Technical College, Great 
George Street, Glasgow. “The German Steel 
Foundry Industry,” Basil Gray. 3 p.m. 

Junior Institution of Engineers 


Saturday, Nov. 3rd.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 


Manchester. ‘‘ Economics of Industrial Electric 
ics ~ pag L. G. King. 2.30 p.m. 
Friday, Nov. 9th.—39, Victoria Street, S.W.1. “‘ Quality 


Steel Making,” A. Roebuck. 6.30 p.m.—S#HEFFIELD 
Section: Metallurgical Club, West Street, Shef- 
field. Film on “Wheels Behind the Wheels.” 
7 p.m. 


Liverpool Engineering Society 
Wednesday, Nov. 7th.—Municipal Annexe, Dale Street, 
Liverpool. “ Engineering Tools, Mental Processes, 
Materials, Mechanistic Skill, Money, and Men,” J. 
Eccles. 6 p.m, 
North-East Coast Institution of Engineers and Shipbuilders 
Today, Nov. 2nd.—Literary and Philosophical Society, 
Newcastle-on-Tyne. ‘‘ Problems of the Metallic 
State,’”’ Sir Lawrence Bragg, O.B.E. 6 p.m. 


Royal Institution of Great Britain 


Today, Nov. 2nd.—21, Albemarle Street, W.1. ‘* Layin ying 
a Pipe Line Under the Channel : Operation Pluto,” 
A. C. Hartley. 5.15 p.m. 

Tuesday, Nov. .—21, ples Street, W.1. ‘* The 
Background of Réntgen’s Discovery,” A. Muller. 
5.15 p.m. 

Friday, Nov. 9th.—21, Albemarle Street, London, W.|. 
“The Contribution of Science to Agriculture in 
War,” W. K. Slater. 5.15 p.m. 

Tuesday, Nov. 13th.—21, Albemarle Street, London, W.1. 
“* After the Discovery of X-Rays,” A. Muller. 


Royal Society of Arts 


Wetpeniog, Nov. 7th.—John Adam Street, Adelphi, 
W.C.2. “The Influence of Prince Consort on 
Science,” Dr. E. F. Armstrong. 1.45 p.m. 

Society of Engineers 


Monday, Nov. 5th.—Geographical Society, Burlington 
House, Piccadilly, W.1. ‘‘ Improvements on Port- 
land Cements and Concrete: Past, Present, and 
Future,” M. Spindel. 5 p.m. 

West of Scotland Iron and Steel Institute 
Friday, Nov. 9th.—39, Elmbank Crescent, Glasgow. 
“The Making of Manganese Steel Castings by Con- 
tinuous Process,” Dadswell. 6.30 p.m, 


Women’s eh Neper i Society 


Thursday, Nov. 8th.—MaNcHESTER BrancH : Engineers’ 
Club, Albert Square, Manchester. ‘‘ Mechanical 








appointed an assistant secretary. He has been 





Smith. 6.30 p.m. 





Toys and Models,” J. Smee. 6.30 p.m. 
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A Seven-Day Journal 


Machinery Supplies to India 


Ir is announced by the India Office that the 
Government of India has established in the 
United Kingdom, under the High Commissioner 
for India, a new organisation to assist in the 
sponsoring and supply to India of plant, 
machinery, equipment, and other goods. Mr. 
Pp. C. Chaudhuri, 0.B.E., I.C.8., has been 
appointed in charge of the organisation, and 
offices were opened at 45 to 47, Mount Street, 
London, W.1, on Monday, November 5th. The 
organisation will be in a position, we learn, to 
give assistance and advice to exporters and 
others with interests in the Indian market. 
The new organisation will take over from the 
Economic and Overseas Department of the 
India Office, the work hitherto performed on 
behalf of the Government of India by that 
Department in connection with the supply of 
goods from this country to India. We are 
given to understand that the work of the new 
organisation will cover the registration, co-ordi- 
nation, and processing of all import licences ; 
sponsorship under the consumer goods scheme 
or under sponsorship arrangement; and the 
programming and progressing of requirements 
of machinery plant, equipment, and goods. 
These include, for instance :—Heavy electrical 
plant scheduled through the Central Technical 
Power Board, and all other power plant, includ- 
ing boilers, &c., machine tools, textile machinery 
and mill stores of all kinds, food machinery, 
including vegetable oil and ghee plants, cement, 
road-making, and tea machinery, chemical 
manufacturing plant, refrigerating machinery, 
agricultural and crawler tractors, coal-mining 
machinery and plant, wireless and telecommuni- 
cation equipment, artificial fertiliser plants, 
irrigation schemes, and motor vehicles; also 
raw materials, such as steel, dyes, chemicals, 
and fertilisers. In addition, the organisation 
will represent the Government of India on 
the various committees at which India’s 
requirements are planned. 


The Parsons Marine Steam Turbine 
Company, Ltd. 


Ar the forty-eighth annual general meeting 
of the Parsons Marine Steam Turbine Company, 
Ltd., held at Newcastle-upon-Tyne last week, 
the chairman, the Hon. Geoffry L. Parsons, 
said that since the outbreak of war the works 
had been continuously employed to their full 
capacity on the construction of main propelling 
machinery for naval and mercantile ships, the 
construction of mechanical and the 
cutting of teeth in gear wheels for other marine 
engineering companies, and for vessels built in 
the United States and Canada. Previous to the 
outbreak of war in 1939 the machine shops were 
extended, principally to allow of gear-cutting 
machines and pinion hobbing machines being 
installed in a shop in which the temperature 
could be controlled. The blade shop was 
brought up to date and the brass fitting shop 
and other departments reorganised. The 
interior of the test house was rearranged for the 
manufacture of welded steel gear cases to 
Admiralty requirements, and the original test 
plant was now housed in a new building specially 
erected for the purpose of experimental and 
research work. The company’s jetty, which was 
erected in 1898, had been strengthened and 
lengthened, and the basin dredged to accom- 
modate all kinds of ships for the installation of 
.nachinery. The sheer-legs had been replaced 
by a modern electric travelling crane of 30 tons 
capacity, while the works boiler equipment, 
installed in 1898, which consisted of two Bab- 
cock and Wilcox boilers, had been replaced b 
a new boiler from the same makers, fitted wit 
special coal-handling equipment. Canteens had 
been built for the staff and workmen, and a suit- 
able workshop and study were in course of pre- 
paration for the training of apprentices. The 
Parsons and Marine Engineering Turbine 

rch and Development Association had 
been formed, and’a test station on land adjacent 


was being constructed and would be leased to 
the Research Association. It was intended to 
use this station for carrying out full-scale tests 
of high-pressure and high-temperature turbine 
installations up to the maximum power required 
for war vessels, as well as for undertaking a 
vigorous research policy in connection with 
research for improvements and development of 
steam and gas turbines, and transmission for 
marine propulsion. 


Fannich Hydro-Electric Scheme 
Confirmed 


Ir is announced by the Scottish Office that all 
objections having been withdrawn to the North 
of Scotland Hydro-Electric Board’s Construc- 
tional Scheme No. 3—the Fannich scheme, 
described in Tor Enarnesr of April 27th, 1945 
—the Secretary of State has therefore not found 
it necessary to hold an inquiry. The Secretary 
of State’s Order confirming the scheme, along 
with the details of the scheme, have been laid 
before Parliament. If during forty days neither 
House of Parliament resolves that the Order be 
annulled, work may commence immediately at 
the end of the period. Constructional Scheme 
No. 3 covers part of project No. 71 of the 
Board’s development scheme. With an esti- 
mated average annual output of 77 million units, 
it proposes to utilise Loch Fannich in Ross- 
shire as a reservoir. A power station, with an 
installed capacity of about 24,000 kW, at 
Grudie Bridge, in Strath Bran, will be fed by 
means of a tunnel and pipe line from Loch 
Fannich. The scheme, which has been designed 
to meet the growing. demands of consumers in 
the northern part of the Board’s area, is the 
first large-scale project. for the district. It is 
within reach of the town of Inverness, and near 
the eastern parts of Ross and Cromarty, and 
the deep-water harbour of Cromarty Firth, 
from which there are good road and rail con- 
nections with the rest of the country. It is 
understood that the Board hopes to link the 
Fannich station and other stations in the North 
with the stations of the Tummel-Garry project 
and with Aberdeen, so as to form a “ back- 
bone” from which the development of the 
North of Scotland district can be built up. The 
scheme in its present form, as confirmed, has 
been amended to give effect to recommenda- 
tions of the Fisheries Committee, and it also 
includes a clause which safeguards the flow of 
water to the Loch Luichart hydro-electric 
station of the Grampian Electric Supply Com- 
pany. Plans of the buildings will be submitted 
to the Amenity Committee at a later stage, 
and that Committee has asked that the pipe 
line be concealed as far as possible, and that 
it should be consulted as to the disposal of the 
excavated material. 


An Oil-Electric Rail Traction Group 


On Monday, November 5th, it was officially 
announced that a number of British engineering 
firms have agreed to pool their research and 
technical resources in order to present a united 
front in the world markets for oil-electric rail 
traction. The firms concerned are :—Asso- 
ciated Locomotive Equipment, Ltd., of London 
and Worcester ; Petters, Ltd., of Loughborough 
and Worcester; Petters, Ltd., of Lough- 
borough ; Mirrlees, Bickerton and Day, Ltd., 
of Hazel Grove, Stockport ; J. and H. McLaren, 
Ltd., of Leeds; Oil Engines (Coventry), Ltd.; 
Brush Electrical Engineering Company, Ltd., 
Loughborough; and other members of the 
Associated British Engineering, Ltd., group of 
companies. The efforts of all these separate 
undertakings in the field of tail traction are 
to be co-ordinated by Associated Locomotive 
Equipment, Ltd., under the direction of Mr. 
E. W. Marten, B.Sc., A.M. Inst..C.E., M.I. 


pany. The group will produce a wide range of 
eomponents used in the production of oil- 
electric trains, . locomotives, and shunting 





to Turbinia Works, belonging to the company, 





Loco. E., the managing director of that com- | pared 


and over are available, as well as generators, 
motors, control equipment, and switchgear, all 
of which are produced by the firms in the new 
group. An export order has already been 
received for a high-speed luxury train, designed 
for a running speed of 100 m.p.h., and incor- 
porating the latest features devised for safety 
and comfort at high speeds. It is expected that 
such trains: will be of the multiple-unit type, 
with two, three, or four passenger coaches per- 
manently coupled and complete with their own 
power equipment. 


Requisitioned Industrial Premises 


REPLYING to a question in the House of 
Commons on the continued requisition of indus- 
trial premises by Government Departments on 
Monday, November 5th, Sir Stafford Cripps, 
the President of the Board of Trade, said that 
it was hoped that at the end of the year 35 
million square feet of space would be actually 
vacated. It was aimed to vacate the whole of 
the rest of the premises—with possible small 
exceptions—by the end of 1946. The most 
urgent matter to-day, Sir Stafford went on to 
say, was to get the capacity which was required 
to re-employ our people when they were 
demobilised or left the munition industries. 
The Government was therefore prepared to take 
the most drastic measures and was already 
using airfields for placing goods out of doors, if 
necessary, and taking the risk of their deteriora- 
tion. This matter was being dealt with by one 
department of the Board of Trade, and General 
Lindsell, who had had great administrative 
experience during the war, had been asked to 
take charge of this job. A network of regional 
controls had been set up in order to decentralise 
the work as far as possible. It was hoped to 
have the assistance of the regional boards and 
the National Advisory Committee on Produc- 
tion. With this new machinery, which had 
only been functioning a few weeks, he (Sir 
Stafford) thought that they would get a very 
considerable acceleration of the process. Every 
possible step was being taken to ensure that 
goods which might be sold to the public quickly 
were put on the market as soon as possible. The 
actual volume of such was, however, unfor- 
tunately, very small. 


Renfrew Foundries, Ltd. 


Ir is announced that Colonel Devereux and 
his associates have combined with Rolls- 
Royce, Ltd., to form a new company, Renfrew 
Foundries, Ltd., to take over the. light alloy 
foundry at Hillington, near Glasgow. This 
foundry, which formed a part of the Rolls- 
Royce factory at Hillington, built for the 
Ministry of Aircraft Production, supplied not 
only the Hillington factory, but other Rolls- 
Royce factories, and to the American company 
which has been making “Merlin” engines 
during the war. It is probably one of the most 
outstanding production undertakings of the 
war. It has given employment to over 4000 
workers, a high proportion of which were 
women, most of whom had no previous experi- 
ence of foundry work and had to be trained to 
operate ingenious machines, whose design alone 
made it possible to produce complicated cast- 
ings without the moulder’s acquired skill. 
These workers produced 31,440 tons of alumi- 
nium alloy castings, enough for nearly 80,000 
high-performance aero-engines. In future the 
programme will include not only aero-engine 
castings, but aeroplane castings, and castings 
for ships, motor vehicles, and railway rolling 
stock, while domestic and building fixtures and 
articles will also be covered. The urgent needs 
of the export trade will not be forgotten. 
Renfrew Foundries, Ltd., having special facilities 
for scientific research and development, is pre- 
to advise on all questions concerned with 
the use of light alloy castings. It is satisfactory 
that those who have made such a magnificent 
contribution to the war will be maintained in 
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Engineering Developments in 


Asiatic 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 


No. IX—(Continued from 


WESTERN SIBERIA 


ASTWARDS from Soviet Asia’s mineral- 
bearing region in the Urals are the agricul- 
tural “Middle West” and the hidden 
arsenals, in a great area which we will call 
Western Siberia. It is divided into four 
territories, each said to be as large, or larger, 
than the largest of the U.S.A. States. It 
contains the now-famous Kuznetsk coal basin, 
with its mines and steel mills. The Trans- 
Siberian line serves it from east to west, the 
Ob and Yenesei river systems from south to 
north. In one of the territories more than 
£110 millions were spent on industrial 
development between 1928 and 1937. 
The chief natural resources of Western 
Siberia are coal, iron, timber, metallic ores 
and water power. Mercury, molybdenum, 
zinc, and other metals from plants estab- 
lished within the Arctic Circle had made it 
possible by 1939 to double the output of these 
metals in the whole of the U.S.S.R. In the 
huge plant installed at Lorilsk copper and 
nickel are also refined. A railway, 90 miles 
long, was laid to carry the metal to a port 
on the Yenesei, whence it is shipped up or 
down the river. 
The products in 1912, mostly from farms, 
were valued at about £8 millions, but in 1937 
they were worth about £130 millions, mostly 
from industries. With industrial towns, the 
population in the Kuznetsk basin was 
800,000, according to Pravda, May, 1939. 
There are a number of other coal deposits 
which -have been explored in Western 
Siberia. It is said that those discovered 
comprise nearly half of all the deposits known 
to exist in the whole of the U.S.S.R. G. B. 
Cressey stated (1942) that the Kuznetsk basin 
was producing 20 million tons of coal. A 
metallurgical ‘“ combinat”’. in the area was 
making pig iron and more than 2 million tons 
of steel per annum, about half the production 
of Japan. Manganese is obtained from 
deposits 400 miles distant, and some iron ore 
is obtained locally, but at first all of it, and 
now most of it, comes from Magnitogorsk 
1500 miles distant, and Kuznetsk coal feeds 
the furnaces there. Every endeavour is being 
made so that Kuznetsk may obtain all raw 
materials for industry in nearer districts. 
Stalin once reproved the Siberian workers 
for their indifference to the value of human 
life. He told them, “of all the world’s 
capital, the most valuable capital is people.” 
He has raised the standard of medical 


services all over Soviet Asia to a height com- | yielded an output in peacetime surpassed only 


parable with those in urban and country 


districts in many parts of the U.S.A. Whereas|the Kuzbass mines in Siberia. 
formerly the peasants and workers were|duced in 1920 35,000 tons, but in 1940 4} 
indifferent to cleanliness, now it is insisted | million tons were produced by 15,000 workers. 
upon. My own observation of the habits of | A city containing 150,000 people stands at 
Siberian peasants in 1913 made them seem | Karaganda where there was once only a tiny 
According to American | poverty-striken village, and a new city was 
observers, they and the industrial workers | being built (1942) 8 miles away to house the 
now realise the advantages of sanitation, | overflow population. 


to me repulsive. 


health centres, and the many medical services 
provided for them. 


THE KazakuH REPUBLIC 


lies between the oasis countries of Central 
Asia and the huge forest steppe of Siberia. 


plant to serve the numerous new smelters 
and refineries for the non-ferrous metals 
obtained from mines in the Altai Mountains. 
This great area, one-third as large as the| It is said that much of the metals so obtained 
U.S.A., includes much semi-desert land. It} was shipped to the U.S.A. during the war. 


to exceed those of New Caledonia, have been 


Russia 
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area was decided upon during the war, as 
the result of the loss of the Ukraine in 
Europe. In November, 1941, a special 
scientific expedition, which had surveyed the 
lands and drawn up a plan for food produc- 
tion, completed its task. There were 3 million 
Kazakhs, about half the population of the 
Republic, before the great influx of evacuees 
from Europe. They were formerly nomad 
tribes, grazing cattle, and were in sharp 
contrast with the agriculturalists of Central 
Asia. 

Nowadays the people in Kazakhstan are 
no longer nomads, although stock-raising is 
important. Great quantities of wheat and 
sugar beet are annually produced, and there 
has been a remarkable development of 
industries. In 1920 the value of the industrial 
production of Kazakhstan was 6 per cent. of 
the total; but in 1940 it was 60 per cent. 
of the total production of the area. 

During the last twenty years 4000 miles of 
railways were builtin Kazakhstan. Although 
no details of the lands selected for agricultural 
production have been published, it is fairly 
certain that they are near these railways. 

When the German armies drove towards 
the Volga River in 1942, only 100 miles 
separated Kazakhstan from them. The 
Nazis must have hoped to use its railways for 
outflanking our troops in Syria, Iran, and 
Iraq, and then to go on to India to effect a 
juncture with the Japanese. They failed, 
but the Kazakhs were ready to fight. 

An important deposit of petroleum has 

been discovered in the Ural-Emba oil basin, 
which is estimated to contain more than 
1} billion tons, and is said to cover an area 
of 156,000 square miles. These oilfields are 
said to be as important as those in southern 
Texas, and they were (1942) producing the 
third largest tonnage in the Soviet Union. 
American drilling machinery was imported 
and from Emba a 434-mile pipe line carries 
crude oil to a modern refinery in the Urals. 
The rich copper deposits of Kazakhstan 
are estimated at over 800 million tons, and 
copper refineries have been erected. In 1941 
one of them refined more than 100,000 tons 
of copper. 
Among the other minerals discovered are 
lead and zinc, the estimated deposits of the 
former being over 2} million tons and of the 
latter over 44 million tons. 


KaARAGANDA COAL 
The great coal deposits of Karaganda 


by the Donbass mines in the Ukraine, and 
They pro- 


On the Irtysh River there is.a large power 


In another area vast deposits of nickel, said 


synthetic rubber plants has been erected. 

The transformation of Kazakhstan includes 
agricultural development. In the 8000 collec. 
tive farms, 25,000 tractors, 10,000 harvesters, 
and hundreds of cotton-pickers, built in 
Soviet factories, are at work. There are 330 
tractor stations. When the Germans occupied 
the Ukraine, an additional 1 million acres 
were made to produce crops. 

Two native plants yield rubber and over 
24 million acres are cultivated to ensure 
supply from this source. It is an extra- 
ordinary story of scientific research, success- 
fully carried out, to produce a fairly high. 
quality rubber from a plant growing wild 
on the hills, the roots of which produced a 
milk-like liquid. In 1942 an expert in the 
U.S.A. informed the Government that this 
plant could be cultivated in his own country 
and would produce 600,000 long tons of 
rubber if 7 million seeds suitable for planting 
were utilised. 


THe CENTRAL ASIAN REPUBLICS 


The peoples of the numerous races in this 
area, formerly called Russian Turkestan, 
have completely changed their outlook and 
habits of life since they revolted against the 
Tsarist attempt at conscription in 1916 and 
their suppression by a terrible punitive cam- 
paign. Their contribution to the war against 
Germany was an outstanding feature of the 
struggle. Peoples who were either feudal or 
pre-feudal in organisation until about 1920, 
worked in factories, drove tractors— 
women and men—built towns, irrigation 
schemes, hydro-electric plants, and worked 
in mines. There probably was never a greater 
economic and cultural transformation in any 
area of the same size in so short a time as 
two decades in any part of the earth. 

While we in Britain were anxiously await- 

ing news of the fighting at Stalingrad and 
around Moscow, the nomad peoples of Central 
Asia were erecting factories in the ancient 
cities of Bokhara, Tashkent, and Samarkand, 
settling on to the new collective farms, and 
learning to work machinery, while their 
children went to the new schools. Not only 
did they bring more land into production 
by irrigation, but they used new methods of 
cultivation and doubled the output per acre. 
Yet Central Asia is a mosaic of peoples, 
religions, and languages, There are Moslems, 
Jews, Christians, Mongolians, Russians, 
Ukrainians, and Tartars. There are laws 
punishing “any advocacy of racial or 
national exclusiveness or hatred and con- 
tempt.” ; 
The U.S.A. has been called the melting 
pot of European nationalities ; Central Asia 
is the melting pot of European and Asiatic 
nationalities. They live mostly in com- 
munities of the same race, but they are all 
intensely patriotic for the Soviet Union. 


MACHINERY AND INCOME 


Even that is not the most remarkable fact 
about these diverse peoples. What is extra- 
ordinary is their enthusiasm for machinery, 
irrigation, and applied scientific work of all 
types. To it they attribute the increased 
cash income of the farming -families which 
in four years, was ten times its former value. 
In that time the wages of industrial workers 
doubled. Formerly, they hated and feared 
the Russians. Now they learn from them 
not only how to handle machinery and to 
construct rapidly canals, but to understand 
the principles of hygiene and to seek medical 
advice. 

The most important of the four Central 
Asian Republics is Uzbekstan, with its 
64 million people on an area not quite as 
big as California. It supplies the U.S.S.R. 








The most important transformation of the| discovered, and one of the world’s largest 
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with a yield recorded as high as 12,500 lb. 
per acre, although the average is only one- 
tenth that figure. Most of the 124 million 
acres were irrigated (1942), but extensive 
work was then in hand, including the 
Northern Tashkent Canal, to irrigate 120,000 
acres of uncultivated land. 

In 1938 Germany, with twelve times the 
population of Uzbekstan, had fewer tractors 
and harvester combines at work. Although 
cotton is the most important agricultural 
product from a@ financial aspect, grain and 
sugar beet production was greatly increased 
to make up for the loss of food from the 
Ukraine. Without reducing the area devoted 
to cotton, the irrigation work and tractors 
enabled 1 million acres to be brought under 
cultivation for grain in 1942 and 170,000 new 
acres of sugar beet were planted. 

Cities famous for their market-places and 
minarets are now industrial centres, with 
factories and spinning plants. In 1939 some 
12,000 tons of silk cocoons were collected, 
made into finished silk articles, much of the 
product being used for parachutes. A great 
plant for agricultural machinery in Tashkent, 
costing some £18 millions, was able to manu- 
facture tanks and guns. 


ANCIENT IRRIGATION SCHEMES 
RECONSTRUCTED 


Away to the west the Republic of Turk- 

menia borders the Caspian Sea, and since 
1924 the inhabitants have waged war against 
the desert. Many of the derelict irrigation 
schemes were reconstructed, new canals 
built, more acreage brought into production. 
In 1938 there were’ 4000 tractors cultivating 
fields, which produced 116,000 tons of cotton. 
The Tashkepru dam was built and motor 
pumps replaced those worked by hand. The 
Oxus of the Greeks is now called the Amu- 
Darya, and there is a great scheme to use it 
for extensive irrigation. 
_ Where camel caravans rested near wells 
in the desert there is a sulphur plant, and 
the first motor speedway built by the Soviets 
(it is 155 miles long) carries the products to 
the railway. ‘‘ The carpets of Turkmenia 
are celebrated all over the world,” according 
to a Russian geographical treatise. The 
30,000 individual carpet-weavers are mostly 
replaced by factory workers. 

In the mountainous areas of the other two 
Central Asian Republics, Tadjikistan and 
Kirghizia, there was constant border warfare, 
and no means of communication. To-day a 
railway joins Stalinbad, the capital of 
Tadjikidstan, with Tashkent ; narrow-gauge 
railways run through the Vakhsh river valley, 
where a £6 millions irrigation scheme was 
recently completed. There are 4000 miles of 
roads, giving access to the gold, silver, and 
lead mines in the Pamir Mountains. 


STRIFE IN THE CRADLE OF THE HUMAN RACE 


One oilfield produced 30,000 tons of 
petroleum in 1938; the output of another 
oilfield is not published. In 1939 the output 
of twenty-seven hydro-electric plants was 
in this Republic 30 million units. Nearly £5 
millions were spent after 1938 on a textile 
mill, two cotton-ginning mills, a meat-pack- 
ing plant, and hydro-electric power. More 
than 2 million head of cattle feed on the 
pastures of the valleys and on the crops of 
alfalfa—seven each year—which are grown. 

Moslem pilgrims from all over the East 
considered the town of Osh, in Kirghizia, as 
second only to Mecca as a sacred centre. 
Many scientists are said to agree with the 
legend that this area was the cradle of the 
human race. It was from the dawn of history 
acentre of strife. Persian, Turk, and Chinese 
invaders ravaged the land, and the hordes of 


in their efforts to make the pagans followers 
of Mahomet. It is on the old trade route 
from Europe to China. 

Then came the new industrial revolution. 
More than £14 millions were spent in four 
years up to 1942 to promote it. The area is 
called “the stokehole of Central Asia,” pro- 
ducing 2 million tons of coal. Factories pro- 
duce cotton goods—one has a capacity of 
51 million yards a year. A woollen mill, with 


mill, and tanneries use up the raw materials 


provided by the district. Tractors and 
harvester combines are used on all the 
collective farms. 

It is an astonishing fact that under 
adequate instruction by trained technicians, 
a backward, illiterate, and pastoral people 
have suddenly been able to become adepts 
in mechanised industry. It has happened in 
Central Asia. 





11,000 spindles, a shoe factory, a great silk 


(To be continued) 








AIRORAFT EQUIPMENT DIVISION 
aera eae this division is responsible 
for checking the accuracy of all types of air- 
craft instruments. An engraving overleaf 


shows the dashboard instrument laboratory. 
Mechanically operated indicators, controlled 


by 50-cycle tuning forks, establish standards 
for the stroboscopic testing of engine speed 
indicators and similar instruments, with 
accuracy of 0-1 per cent. 

As a general principle, every endeavour is 
made to ensure that all test apparatus can 
be referred back to “ first principle ” methods 
of measurement. For example, pressure 
gauges are standardised by deadweight 
methods. Time-recording apparatus is 
checked by a standard pendulum, which 
controls all the clocks in the building and 
also supplies variably timed impulses to such 
laboratories as require this service. 

As a further example of this principle, the 
electrical standards laboratory, illustrated 
overleaf, is of interest. This room is tem- 
perature controlled to within 1 deg. Cent., 
and contains the reference electrical standards 
for the department and apparatus for 
measuring all the fundamental electrical 
properties, such as current, voltage, resist- 
ance, frequency, inductance, capacitance, 
power factor, dielectric constant, &c., to a 
high degree of accuracy. The frequency 
standard is one of the most accurate in the 
country. 

An extension of the electrical standards 
room houses audio-frequency bridges and an 
interesting piece of apparatus designed and 
built in the Test House for measurement of 





Tamerlane carried the Koran and the sword 


A.I.D. Test House, Harefield 


No. I1—(Continued from page 344, November 2nd) 


very small inter-electrode capacities of valves. 
This room has soundproofed walls, floor, and 
ceiling. 

All steelwork in the wing of the building 
in which these laboratories are situated was, 
during construction, completely bonded, and 








a lin. mesh steel screen, also bonded to the 





steelwork, was embodied in the concrete 
floor. Special “earthing” arrangements, 
with two independent and remote earths, 
are provided, so as to avoid any interaction. 

Much other equipment of interest in the 
aircraft equipment division can only be 
briefly mentioned. Laboratories are pro- 
vided for photometry ; mechanical tests of 
all types of aircraft cameras ; tests of photo- 
graphic plates, films, and paper; and tests 
on Radar equipment and radio apparatus. 

Of special interest are the laboratory for 
the testing of instruments operated wholly or 
partially by means of gyroscopes, the optical 
laboratory and the bomb-sight laboratory. 
These three laboratories contain a compre- 
hensive range of special equipment for testing 
the wide variety of instruments, such as 
bomb sights, drift sights, artificial horizons, 
auto-controls, &c., used in modern aircraft. 
Furthermore, another laboratory is equipped 
to test instruments under extremes of tem- 

ature, corresponding to tropical or high- 
altitude conditions. 

Yet another laboratory in the aircraft 
equipment division contains equipment for 
high-voltage insulation tests, and voltages 
up to 100,000 are obtainable. In view of 
the high voltages, precautions have been 
taken in the installation of the equipment, 
including the earthing of all metal in the 
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laboratory, the provision of cut-out switches 
on doors to prevent accidental entry to a 
live area, and the fitting of copper earth 
plates in the ceiling above the bus-bars to 
prevent static charges accumulating in any 
of the metal in the laboratory above. 


Mzrrotogy Drvision 


This division checks and tests all types of 
gauges used by the staff. A small tool-room 
is equipped with machine tools, where gauges 
are repaired and modified, and where a small 
number of gauges most urgently required 
are made. 

Each room in the division is laid out for 
the inspection of specific types of engineer’s 
gauges and the whole is claimed to contain 


switchgear. Current may also be taken from 
two other sub-stations in the area, in the 
event of a breakdown in the Harefield sub- 
station. 

At Harefield the sub-station provides 
three-phase current at 415 volts to the gene- 
rator hall, where it is converted as required 
for the various laboratories. The current 
available includes 210-volt D.C. mains; 
110-volt D.C. mains; 2-volt to 60-volt, 500- 
ampere-hour battery ; 260-volt, 100-ampere- 
hour battery; 10-volt to 1600-volt, 300- 
milliampere-hour battery; 230-volt, 300-cycle, 
motor-generator, for converting to higher 
voltages ; and a motor-driven alternator for 
50-cycle sine wave generation. There are 
also four motor generator sets providing 





what is probably the most comprehensive 


voltages varying from 800 to 2200 D.C., 


others ; secondly, where a test requiring a 
particularly heavy current is being carried 
out, the generators can be put into opera. 
tion, thus converting the cells concerned into 
filters. By this arrangement the advantage 
of a positively controlled voltage is combined 
with an equally steady heavy amperage, 
This lay-out is unique, but we are informed 
that it is fully justified, since the chance of 
breakdown has been as far as possible 
eliminated, whilst maintenance has been 
simplified. 

The 50-cycle alternator is remotely con. 
trolled and is used for supplying the 100,000. 
volt transformer in the insulation testing 
laboratory. It embodies an unusual method 
of voltage control, whereby the field of the 





exciting generator is controlled varying the 





DASHBOARD INSTRUMENT LABORATORY 


collection of equipment to be found anywhere 
in this country. 

Examples of the leading makes of appa- 
ratus for testing surface finish were seen, 
including the Taylor-Hobson “ Talysurf” 
surface meter, which gives a graphical record 
of surface finish. Other laboratories contain 
equipment such as the “ Interferometer,” an 
instrument which measures the flatness of 
slip gauges to within one one hundred thou- 
sandth part of an inch. Many of the rooms 
have special lighting arrangements designed 
to eliminate parallax errors in reading scales 
and dials. 


MAINTENANCE DIVISION 


This division is, of course, responsible for 
the maintenance of all plant and for all minor 
repairs and alterations required in any of the 
buildings, in addition to the maintenance of 
the varied services, such as heating, lighting, 
power, gas, water, compressed air, and 
vacuum. 

In addition to these functions, the mainten- 
ance division prepares all test samples, 
whether metallic, plastic, or of other material, 
and has therefore workshops equipped with 
all manner of tools. Its maintenance duties 
are not confined, however, to the above- 
mentioned list, for it also has a separate 
section to deal with the maintenance of all 
the test equipment at the establishment and 
to manufacture or modify test apparatus. 

The arrangements for the provision of elec- 
trical services are of considerable interest. 
All current is drawn from the 6600-volt grid. 
There is a complete sub-station situated in a 
small separate building, in which there are 


which are remotely controlled from the 
laboratories where these supplies are required. 

An interesting feature of the switchboard 
for the 2-volt to 60-volt battery service is 
the provision of a separate contact breaker 
for each cell of the battery. This serves a 
dual purpose. First, it allows individual 
cells to be charged independently of the 


ELECTRICAL STANDARDS LABORATORY 


voltage and current supplied to the alternator 
field. This has been found to give a finer and 
steadier output than could be obtained by 
the usual methods. Another point is that it 
is possible to take the alternator through 
zero, removing any residual magnetism, thus 
ensuring that on starting the voltage will not 





rise until the control is operated. 








w+ is a forcing house of scientific and 
engineering development. Yet in many 
cases such wartime developments have to be 
kept secret until the defeat of the enemy has 
robbed them of their immediate importance. 
That is not to say that they have lost their 
importance owing to the cessation of hos- 
tilities—and much less their interest. Once 
the veil of secrecy, so essential during the 
war, is lifted, there are few more fascinating 
studies than that of the evolution of mines 
and of the means of dealing with them. 

It must be stressed that the war which has 
been brought to a victorious conclusion has 
seen a complete revolution in the technique 
of using the mine as a maritime weapon. It is 
as well to remember that the mine is unique 
among the weapons of war at sea, in that it 
is the only one which is not aimed at a ship. 





two 400-kW transformers and all necessary 


British and German Mine Design 


(By Our Naval Correspondent) 
No. I 


target. During this war it has been aimed 
at a target, and, what is more, it has often 
been specially designed for the attack on a 
specific target. 

In the war of 1914-18 and previous wars 
since the invention of the mine, this weapon 
has been one of defence alone—although one 
might concede that its use in circumscribing 
the tactics of the enemy had a certain offen- 
sive character. Be that as it may, the sea 
mine was, in use if not in conception, a defen- 
sive weapon in the years before 1939. 

This war has altered the fundamental 
characteristics of mine warfare. No longer 
do we think of mines as a protection for 
harbours and ship channels. These functions 
of the mine continue—as witness the great 
mine barrage laid to protect the inshore 
channel up the east coast of England, and 
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the fields of varying depths laid to deny the 
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Straits of Dover to the U-boats. But the 
development of airoraft has given to the 
mine a completely new characteristic, which 
the submarine was already trying to confer 
upon it. Modern aircraft enable the mine 
to be laid in inshore enemy waters, in the 
estuaries and rivers, in the harbour entrances, 
and even in the secluded waters used for the 
trials of warships and the training of their 
crews. This has made the mine an offensive 
weapon of great importance, whereas it used 
to be almost entirely defensive. The Germans 
realised this, and they tried to make the 
mines even more offensive by dropping them 
from airoraft ahead of some of our convoys 
on their way to North Russian ports. By 


doing so, however, the most that they 


achieved was to dictate a tactical alteration of 
course, and that seemed to be the whole 
of the German objective, for no real 


use appeared to be made of this tactical 


manoeuvre. 


Throughout the war, in fact, the German 


use of the mine was tactically and strategic- 


ally unsound. That is not to say that it did 
not cause us casualties and much food for 
thought. Itdid. But the necessary reticence 
regarding our own mining campaign and 
technical developments in this field of sea 
warfare has tended to give the impression 
that the Germans called the tune, and that 
we followed panting and occasionally, by 
lucky chance, producing & timely antidote 
to German ingenuity. Nothing could be 
further from the truth. We used secrecy to 
our great advantage, and, taking the mine 
warfare of the past six years as a whole, we 
were ahead of the Germans both in the pro- 
duction of mines fitted with “ circuits” 
calculated to provide work and headaches 
for the German technicians, and in the rapid 
production of effective sweeping arrange- 
ments and antidotes to the new forms of 
mine produced by the enemy. Mine warfare 
has become a battle of wits between the 
technical staffs, but the battle, to be con- 
ducted with any prospect of success, must be 

by technical experts whose efforts are 
keyed to the practical problems of strategy, 


practical subordinate to the technical. 


When all things are taken into account, 
our success in this type of warfare has been 
established from records of the German mine- 
sweeping efforts and the German organisa- 
tion responsible for dealing with our mines. 
It has been ascertained that the German 
effort was between three and four times that 
employed by us—and yet this great force, 
amounting to between 40,000 and 50,000 
officers, men, and technicians, failed so 
signally to overcome the problems which we 
set them that the whole of the German 
organisation broke down completely nearly 


six months before the German surrender. 


It would probably be impossible to com- 
pute the degree of contribution of this fact 
to the final disintegration of the German 
State. One can but state that for six months 
before the surrender even the smallest 
classes of shipping in the Baltic were at & 
complete standstill, and there was hopeless 


chaos in the German coastal traffic. 


The Germans, it must be remembered, 
required mine-free water only for such coastal 
traffic as the internal transport organisations 
could not handle; for traffic across the narrow 





seas between Denmark and North-Eastern 
Germany and Southern Norway, and for 
ds in the Baltic for the new 
Great Britain, on the other 
hand, was forced to regard mine-free water 
off her East Coast and in the approaches to 
her harbours as an absolute necessity for 
survival. Moreover, 
suitable for attack by modern mines are far 
more accessible to minelaying aircraft, mine- 
laying U-boats, and small surface minelayers 
than the German waters in which the mine 
could usefully be employed as a weapon. 
Tae Magnetic MiInz 
In the new, and offensive, use of the mine, 
therefore, the inherent advantage lay with | absorption of shock, particularly as applied 
This the German naval staff had 
to exploit. They had developed 
which they were very 
German naval 


training groun 
U-boat crews. 


British waters 


a magnetic mine with 
so much so that the 
dered that it would meet their 
requirements for the whole war, and no 
official work on the development of other 
types of mine had been done. The German |ant, effect upon the future developments of 
Navy had determined to use their magnetic 
mine as a weapon of accuracy, laying only 
a few at a time, and laying them in positions 
where there was a high probability of each 
one of them being effective in inflicting 
casualty. This the Germans pro- 
ree ways. They determined 


posed to do in th 
right up to the 


to lay the mines almost 
English coast by using surface vessels, both 
destroyers and small minelaying craft like 
E-boats. Mines were to be laid in channels 
inaccessible to surface craft by small mine- 
boats. In harbours and enclosed 
waters the mines were to be laid by aircraft 
of the Seeluft—the German Fleet Air Arm— 
special minelaying airoraft had been 
designed and produced for this task. The 
whole of these organisations were keyed to 
the plan of using only a few mines at @ time ; 
thus the aircraft were to lay the mines in 
hree only, and it was hoped that 
be done with great accuracy by 
their specially trained crews. 


Berrish Macnetic Mruves 


The conception of the magnetic mine was 
A type of magnetic mine 
had been developed by us during the war of | on the night of November 21st, 1939. On the 
It was then known as the “M 
Between the two wars a certain 
amount of work was done on the development 
of magnetic mines and magnetic pistols for 
oes, and this work was, of course, con- 
peeded up with the realisation in 
1935 of the urgent need for re-armament. 
Hand in hand with these developments went 
the investigations into the magnetic pro- 
rties of ships which, as described in THE 
f September 2st, formed the 
groundwork for the system of conferring a 
high degree of immunity upon ships by 
“ degaussing ’’ them. 
As a result of all 
ment, we produced a very satisfactory an 
robust form of magnetic mine, and it was 
practically ready when war broke out, 
although it was not available in quantity for 
some months. 
The magnetism 
into a horizontal 
In the development 
had worked on the 


tactics, and seamanship. In fact, success in 
a modern mining campaign is not ensured 
solely by technical superiority, but by tech- 
nical efficiency keyed to the requirements of 
the war at sea as a whole. The mines of 
to-day are highly technical, but mine warfare 
is an applied science rather than a science in 
itself. There must be a nice balance between 
the technical and the practical, and it would 
seem that the Germans erred in making the 


by no means new. 


the work upon develop- 


of a ship can be resolved 
and a vertical component. 
of our magnetic mine we 
principle of using the 
horizontal component of a ship’s magnetism 
to actuate the firing mechanism. This com- 
ected because it is the 


ponent had been sel 
immediately 


f the two except 
close to the bottom of a ship, 
and because it is, for the practical purposes 
unaffected by the earth’s 
The use of the horizontal} A magnetic mine working on the dip needle 
ferred. other advantages. The] principle and actuated by the vertical com- 


of mine design, 
magnetic field. 
component con: 






































































sensitive element in our magnetic mines 
consists of a rod wound with a great many 
coils of wire and known as the C.R. rod, the 
initials standing for “ coiled rod.” This rod 
had to lie horizontal and, since our mines 
were long and torpedo shaped—because they 
were designed to be dropped from torpedo- 
carrying aircraft of the Fleet Air Arm—we 
were able to use a C.R. rod running through 
the charge and thus nearly as long as the mine 
itself. This was a great advantage, for the 
sensitivity of the mine depends upon the 
length of the C.R. rod. 

The fact that these mines were robust was 
of great importance, for comparatively 
little was then known about shock and the 


to the delicate instruments of the modern 
mine when it is dropped into the sea from an 
aircraft. Experiments showed that our mine 
could be dropped with a parachute only 5ft. 
in diameter. The early lack of precise know- 
ledge in dealing with the shock of dropping 
the mine had an incidental, but very import- 


our mines. In designing the mine consider- 
able space was left in the chamber housing 
the actuating mechanism in case addi- 
tional shock-absorbing packing should be 
found necessary. That refinement was not 
needed, and the extra space allowed us to 
fit developments to our existing mine with- 
out having the casing redesigned. Our 
magnetic mine was cylindrical in shape. The 
parachute was attached at one end and the 
other end was chamfered in order to turn the 
mine to the horizontal in the water so that it 
would not stick nose down in the sea bed. 
German Macnwetic Ming 

While the British designers were evolving 
our magnetic mine, the German designers 
were also busy. They started work about 
the year 1932. The fact that they were 
working on @ magnetic mine design was 
known to us, but we did not know the prin- 
ciple they proposed to employ. Fortunately, 
we came into possession of the entire arrange- 
ment and mechanism of the mine almost 
immediately after it had been put into service 
by the enemy. As far as is known, the 
Germans laid the first of their magnetic mines 


very next night two were dropped by German 
aircraft on the mud flats off Shoeburyness, 
where they were uncovered at low tide. 
Urgency overrode danger, and the mines 
were stripped down and examined. From 
this examination two things were imme- 
diately discovered, each of which had 
tremendous importance in the rapid evolution 
of our counter measures. 

The first of these was the fact that the 
German mines were operated by the vertical 
and not by the horizontal component of a 
ship’s magnetic field. The other was the 
degree of sensitivity of the mine. These 
items of knowledge played a great part in 
djour “ degaussing ” arrangements and in the 
evolution of a “ sweep ” system. 

As has been said, the German magnetic 
mines worked on the vertical component of 
the magnetism of a ship. In other words, the 
sensitive element of the German mine was a 
magnetic dip needle instead of a C.R. rod. 
The mechanical limitations were such that 
the dip needle had to be small—it was, in 
fact, a magnetic plate about 6in. in length 
and rather less than lin. in width. It 
followed, therefore, that the electro-magnetic 
structure of the German mine was much less 
robust than that of our mine. This was a 
factor which had an important bearing upon 
the German minelaying technique. 
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ponent of the magnetic field of a ship is at its 
most sensitive when a ship is passing directly 
over it in shallow water. The German mag- 
netic mines, therefore, scored few “ near 
misses.” Use of the vertical component of the 
ship’s magnetism, however, has certain 
important disadvantages. Whereas a mine 
working on the horizontal component of a 
ship’s magnetism can be said to be operated 
by the magnetic field of the ship, a mine 
working on the vertical component must 
work on the difference between the vertical 
component of the magnetism of the ship and 
the vertical component of the earth’s mag- 
netic field, and the latter varies considerably 
with the latitude. The German mine, in 
fact, worked on the difference between the 
earth’s “dip” and the ship’s “dip.” This 
was a characteristic which set the Germans a 
nice problem. It appears that in the first 
instance all their magnetic mines were issued 
from the factories with a latitude setting, 
which made them efficient for use in or near 
the Thames estuary. The difference in the 
“ dip ” of the earth’s magnetic field is, how- 
ever, such that mines with this setting were 
not suitable for laying, say, in the Firth of 
Forth. Moreover, the setting of the latitude 
in the German mines of those days was done 
in the factory and not in the mining depét, 
and the mine mechanism was sealed on 
leaving the factory. The result was that 
mines suitable for laying in the Thames 
estuary could not be made suitable for laying 
in Scottish waters in the mining depéts, but 
had to be returned to the factories for 
alteration. 

In the later designs the Germans incor- 
porated a most ingenious latitude corrector 
which was automatic. This worked in the 
following way. When the mine had settled 
on the sea bed the “ dip ” needle rose on to 
its free pivot, which amounted to “‘ arming ’ 
the mine and making it dangerous. As soon 
as the needle was on its pivot it, of course, 
took up an angle equivalent to the “dip ” of 
the earth’s magnetic field at the latitude at 
which the mine had been laid. In other 
words, the “dip” needle of the mine 
measured the earth’s “‘ dip ” at the particular 








location of the mine. Once the “dip” 
needle of the mine had thus measured the 


earth’s “‘ dip,”’ a clockwork mechanism took | T@2g° 


charge and wound the needle back to the 
horizontal, thus eliminating the effect of the 
latitude. 

The mechanism of these German magnetic 
mines was far less robust than that of the 
British mines, and yet their sensitivity, in 
the earlier models, was much lower. There 
is no denying, however, that the German 
design was well suited to German industry 
and production. They were exceedingly well 
made and their production had obviously 
followed after the design period well before 
the rush of war, so that the skill and plant of 
instrument makers had been switched to the 
making of these units. 


(To be continued) 
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The Fairey “ Firefly”’ Mk. IV 


—_—_——- 


WE illustrate herewith the latest version of 
the Fairey “Firefly” naval fighter and 
reconnaissance aircraft. This version has 
several outwardly distinguishing marks. The 
bulbous radiator beneath the engine has been 
replaced by radiators installed in the leading 
edge of the centre plane. Secondly, the wings 
are “clipped ”’ instead of elliptical. Thirdly, 
directional stability has been improved by an 
increase in fin area. In addition, the Mark IV 
is equipped with a “ Rotol” four-blade air- 


screw in place of the three-blade in the Mark I. 


The result of these changes gives the “ Firefly ” 
IV a top speed of 386 m.p.h. at 14,000ft. This 
is an increase of some 70 m.p.h. over the Mark T. 
A contributing factor is the high-speed gloss 
finish to the exterior in place of the matt finish. 
Smooth finish gives an extra 8 to 10 m.p.h. at 
> | top speed. 

A Rolls-Royce “ Griffon” 72 is fitted 
and gives 2300 H.P. at 14,000ft. “Griffon” 
74, incorporating the Rolls-Royce fuel injection 
pump, is to be used in later production versions. 
As with the Mark I, the “ Firefly ” IV carries 
four 20 mm. cannon guns. According to tactical 
requirements, however, it can carry, in addition, 
sixteen rockets, eight heavier rockets, bombs of 





various sizes up to 1000Ib., and long-range 
jettisonable tanks, which permit a maximum 
of 1400 miles. The cruising speed is 
220 m.p.h. for four hours, using standard fuel 
tanks 


The cooling of the engine is controlled by 
mechanically interconnected metal flaps in the 
exit ducts. By means of a thermostat the 
duct apertures are continuously adjusted to 
maintain a steady engine tem . Cabin 
and gun heating is ducted from the forward side, 
with individual controls in each of the cockpits. 
Access to the radiators is gained by the removal 
large panel ; when necessary, the whole 
unit may be lifted out by slackening the holding- 
down bolts and slinging at the two eyes pro- 
vided. All piping and sane controls are accessible 
through the same 

A forward-facing } air intake is formed 
integrally with the bottom portion of the engine 
cowl, and an ice guard is fitted a few inches from 
the entry. Air cleaning is achieved by closing 
@ pneumatically operated flap which causes 
the air to be sucked through internal louvres 
in the under surface to obtain primary cleaning. 
Thereafter the air through a Vokes 
cleaner to complete the process. The cleaner 
is positioned so as to cause no obstruction in 
the air intake duct when it is out of circuit. 
The lowering of the chassis is arranged auto- 
matically to bring the filter system into opera- 
tion. 

The aircraft has a span of 41ft. 2in., a length 
of 37ft. llin., a height of 14ft. 4in., and a weight 
of 13,200 Ib. 








THe LonDoN AND NorTH-EaSTERN Ratiway 
announces that on November 19th the Press Relations 
office will be transferred from Hitchin to Dorset 
io London, N.W.1 (telephone, Paddington 
1831). 

“‘ SprineBox ” Szrvice.—The British Overseas 
Airways Corporation announces that the direct 
service from the United Kingdom to South Africa, 
will open to-morrow (Saturday, November 10th), 
and will be known aa the Springbok” sorvioo. It 
will be operated jointly with African Airways 
eeasac: ante colthalon altel aa aah mae 
On Saturday a “ York” aircraft will leave Hurn 
airport, near Bournemouth, at 5 p.m. G.M.T. for 

Johannesburg, where it is due at 140 pan. G.M.T. 
on Tuesday, November 13th. Another “ York” 
will from Johannesburg for England at 
3 a.m. G.M.T. on Saturday, reaching Hurn at 5 p.m. 
on Monday, November 12th. 
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The Merchant Aircraft Carrier 
** Empire Macalpine ”’ 


T is now possible to give some account of the 

design and construction of that new type of 
ship, the merchant aircraft carrier, which 
played an important part in the Battle of the 
Atlantic. In the spring of 1942 packs of 
German U-boats were concentrating their 
activities over a broad belt of the Atlantic 
Ocean, and were taking serious toll of 
our shipping, carrying vital munitions and 
food. The effective policing of this vast area of 
sea could not at that time be effectively covered 
by shore-based aircraft, or surface auxiliary 
vessels from either side of the Atlantic, and 
Britain was then short of fleet aircraft carriers 
and anti-submarine naval vessels. Even before 
this time the Admiralty had anticipated the 
need for a double-purpose ship, combining 
facilities for the transport of foodstuffs from 
America and Canada with the duty of providing 
aircraft cover during the voyage out and home, 
and in conjunction with the Burntisland Ship- 





aircraft carrier are given in the following table : 
Hull Dimensions 


nonae overall . 448ft. 

57ft. 
yaeenng of flight deck | 422ft. 
Breadth of flight deck ... ... 62ft. 
Depth from keel to flight deck 53ft. 
Depth moulded to shelter deck 37ft. 9in. 
Depth moulded to second deck 28ft. 9in. 
Loaded draught in service .. About 24ft. 6in. 
Deadweight i capacity 7930 tons 
Cubic capacity... .. ‘ 379,000 cubic feet 
Gross to ao] 7950 tons 
Net registered tonnage “pe 3250 tons 


Propelling Machinery 
Type: Single-screw ar syns iston oil engine 
umber of cylinders pe Sour 


Cylinder bore ... 600 mm. 
Combined stroke 2320 mm. 
Designed output 3400 8.H.P. 
Running speed .. 114 r.p.m. 
Service speed of ship About 13 knots 


As will be seen from the accompanying 
sectional arrangement of the hull, cargo is 





after peaks, and in deep tanks in way of the 
aftermost hold. Additional tanks are also fitted 
at the fore end of No. 8 hold, at the sides of the 
tunnel, and extend to the tunnel top. In these 
tanks a supply of fresh water for ship’s use is 
carried. In way of the engine-room a fur- 
ther feed tank in the double bottom is provided, 
and three of the cargo holds, Nos. 2, 5, and 6, are 
adapted for use as deep tanks, when necess- 


ary. 

The space between the upper and second decks 
is principally allocated for storage, which is vital 
in the operation of a ship of this special class. 
In this part of the ship provision is made for 
ship’s stores, cold chambers, magazines, aviation 
petrol compartments, and lubricating oil tanks, 
aircraft stores, electrical spares, medical stores, 
linen and bedding compartments, and miscel- 
laneous equipment. In these ’tween-deck 
spaces accommodation for ratings is provided 
and the gyro-compass is housed. 


‘a AIRCRAFT ACCOMMODATION 


The aircraft hangar space is, as our engraving 
shows, at the after end of the vessel, and it 
extends from the second deck up to the flight 
deck. Ample space for aircraft with folded 

ings is provided, together with acommodation 
for the larger aircraft spares, such as wings, tail- 

















SECTIONAL VIEW OF MERCHANT AIRCRAFT CARRIER 


building Company, Ltd., it had arranged for a 
double-purpose type vessel of this kind to be 
designed and developed. Essential features of 
the new ship were that the characteristics of a 
fleet aircraft carrier should be combined with 
maximum cargo-carrying capacity, although 
no shipboard mechanical facilities could be 
provided for loading or disc 

The general design, which was prepared by 
the Burntisland Shipbuilding Company, Ltd., 
in conjunction with the Merchant Shipbuilding 
Branch of the Admiralty, was agreed with 
scarcely a day’s delay, and working plans with 
all relevent information were immediately pre- 
pared and passed on from Burntisland to other 
shipyards which had been commissioned to 
build ships of this special class. In fixing the 
official designation of this new type several 
points of interest were raised, since they were 
neither full merchant ships nor complete naval 
vessels. As they were to be employed as 
merchant aircraft carriers, the initials M.A.C. 
seemed appropriate, and they were subse- 
quently referred to as “Mac” ships. The 
series of ‘“‘ Mac” names, ‘‘ Empire Macalpine,”’ 
“Empire MacKendrick,” &c., Followed. 


THe First Sarr 


The keel of the first ship of the new class, the 
‘“Empire Macalpine,” was laid at the Burnt- 
island shipyard on August 11th, 1942, and the 
completed ship was delivered to the Admiralty 
on April 14th, 1943. During this period of only 
eight months many problems associated 
with the design were worked out. The 
armament, comprises four Oerlikon guns, two 
Bofors guns, and one 12-pounder gun, and a 
number of ‘‘ Swordfish ’’ aircraft can be housed 





in the hangar. 
The principal dimensions of the merchant 


carried in eight large holds, all of which are 
arranged below the second deck. Cargo, such 
as grain, is loaded through trunkways which 
extend to the flight deck and terminate in flush 
water-tight hatch covers. Arrangements for 
the discharge of the cargo by shore suction 
plants were made. The cellular double bottom, 
which extends fore and aft, carries water ballast, 
oil fuel, and fresh water in appropriate tanks. 
Water ballast is also carried in the fore and 





** EMPIRE MACALPINE’’ 


planes, and other spare parts. The 
hoist has a platform 42ft. by 20ft., which is 
used for transporting the aircraft from the 
hangar to the flight deck. The hoist is elec- 
trically operated and is designed to be raised 
and lowered at a speed of 30ft. per minute with 
a working load of 10,000 Ib. 

The flight deck, which has a length of 422ft. 
and a breadth of 62ft., is so arranged that there 
is a minimum freeboard of 28ft. 6in. at the fore 
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end of the ship, above the water line, when the 
vessel is in service condition. No sheer is given 
to the flight deck ; on the contrary, there is a 
drop of 2ft. 6in. at the ends. The deck has a 
perfectly flush surface and it is coated with a 
non-skid paint. As with fleet aircraft carriers, 
arrestor wires are arranged at intervals to 
assist in retarding the aircraft when landing, and 
forward there is a small steam jet, which acts 
as a wind direction indicator. Safety nets are 
fitted at the sides and after end of the flight 
deck, and as an emergency measure “‘Phomene” 
foam tors are provided at intervals to 
deal with a possible fire. At the after end of the 
deck there is a workshop, which is complete 
with all the tools and equipment necessary for 
the quick repair of aircraft. The wheel-house, 
which is constructed of non-magnetic steel and 
is encased in plastic armour, is placed on the 
starboard side of the flight deck. It is so 
designed that the ship may be conned either 
from inside or outside the wheel-house. At the 
after end of the house there is a signal mast. 
Throughout the ship there is an elaborate system 
of telephones and voice pipes, complete with 
call-up bells or lights, all of which are built to 
the Admiralty’s latest requirements. 


CrEw ACCOMMODATION 


Good accommodation for a total personnel of 
officers and crew numbering 107 is arranged 











and dispensary. ‘Two chart rooms are used, 
one for the ship’s officers and one for the air 
personnel. The wireless office is adjacent to the 
wireless operators’ cabins, and in addition there 
is an emergency wireless office in the upper 
*tween deck space. Navigating and safety equip- 
ment, suited to the operation of a ship of this 
class, includes a Radar installation. 


DECK AND PROPELLING MACHINERY 

The deck machinery comprises a steam- 
driven windlass, a hydraulic steering gear, 
and three steam winches, which are arranged 
on the upper deck for working the store 
derricks and the lifeboats. One of the 
winches which is fitted aft can also be used 
as @ warping winch, while for handling the 
ship’s stores there are four 3-ton derricks. 
Booms fitted on the ship’s side between the 
upper and flight decks take the aerial and signal 
leads from the mast. Forward of the ship 
“ Paravane” gear is fitted and, as previously 
indicated, fully equipped steel lifeboats, life 
rafts, and other buoyant gear are carried, as 
may be needed. 

For the propulsion of these merchant aircraft 
carriers oil engine drive was selected. The 
engine is amidships and consists of 
a Doxford four-cylinder, opposed-piston, oil 
engine, designed to develop 3400 S.H.P. at 
114 r.p.m., corresponding to a service speed of 











MERCHANT AIRCRAFT CARRIER ‘‘ EMPIRE MACALPINE "' 


between the upper and flight decks. Through- 
out, a high standard of comfort has been adopted. 
An accompanying illustration shows the dining 
room, which is capable of seating twenty-six 
persons. A roomy and well-appointed ward- 
room caters for the officers. Sleeping accommo- 
dation is provided for fifty-two members of the 
Merchant Service, sixteen engineer personnel, 
and thirty-nine officers and men of the Fleet 
Air Arm. There are separate offices for the use 
of ship’s officers, engineers, and air crew. The 
ship carries its own doctor, and there is a hospital 





about 13 knots. The engine cylinders are 
600 mm. bore, with a combined stroke of 
2320 mm. The auxiliary machinery is steam 
driven, the steam being generated in two 
boilers. One is a boiler of the composite 
horizontal marine pattern, which is used at 
sea and is heated by the exhaust gases from the 
engine. That boiler has sufficient heating 
surface to provide steam for the principal ship 
and engine-room auxiliaries required during an 
ocean voyage. Both boilers are conveniently 
arranged in the ’tweendeck space. The exhaust 











gases from the two boilers and the main enging 
are led through the side of the hull. 

The type of ship we have described is classed 
100 Al at Lloyd’s, and is constructed to the 
requirements of the Home Office and the 
Ministry of War Transport. Special require. 
ments were formulated by the Admiralty with 
regard to the carriage and fitting of the aircraft, 
armament, wireless telegraph installation, and 
the fitting and stowage of depth charges, 
including all arrangements in connection with 








STERN VIEW 


magazines and the carriage of aviation petrol. 
Finally it may be recorded that these ships 
lacked nothing in equipment or design to 
make them successes in naval operations 
in the war which has now so satisfactorily 
ended. They may be regarded as a triumph of 
ingenuity in design, in producing a ship which is 
at one and the same time a carrier of grain and 
of operational fighter aircraft. They reflect the 
very close co-operation which existed between 
the Naval Staff and the Department of Merchant 


Shipbuilding. 








The Mechanical Engineering 
Industry of Clydeside: Its 
Origin and Development* 
By C. A. OAKLEY, B.Sc., Bd.B., M.1.E.8.8. 


In a previous papert, in which the nature of 
mechanical ability was discussed, the author 
commented on the difficulty of defining mech- 
anical ability except in tautological terms. 
Mechanical ability w.s then said simply te be 
the ability to understand, to make and to use 
mechanical things. Although it would seem to 
be one of the acquisitions of man’s more highly 
civilised days, many psychologists hold that its 
quality—whether in a particular individual it is 
high or low—is largely influenced by inherited 
characteristics. The part which social environ- 
ment plays in shaping the ability is clearly 
recognisable, but even to-day it is often surpris- 
ing to find that out of a simple-living com- 
munity of peasants there may emerge, within 
a few years of its being introduced to agricul- 
tural and other machines, young men of quite 
exceptional engineering talent. 

Although the “ Scotch engineer ”’ has become 
a well-known figure throughout the world— 
almost invariably he is a Clydeside engineer— 
the Scot has no traditional reputation for being 
adept at mechanics. His standing in Europe as 
a merchant, a soldier, a poet, and a philosopher 
has been considerable, but few in the past 
thought of him in association with industry, 
* The Institution of Engineers and Shipbuilders in 
Scotland, October 23rd. Abstract. 








t “Trons.,” 1.E.S., 1932-33, Vol. 76, page 561. 
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let alone with engineering industry. Yet in the 
seventeen-sixties one of the most important— 
perhaps the most important—inventions in the 
history of mechanical engineering was made in 
Glasgow, and within little more than half a 
century Clydeside had attained the position, 
which it still holds, of one of the leading centres 
of the engineering industry in the world. A 
review is made in this paper of some of its 
achievements, and reference is made to certain 
Clydeside engineers, whose contributions to the 
development of mechanical engineering have 
been particularly notable. 

In the middle of the eighteenth century the 
only opportunity the Clydeside youth had of 
learning about mechanical was by 
making models of them and by helping to repair 
them when they broke down. James Watt 
(1736-1819) was, however, fortunate. He had 
been @ sickly child, ridiculed by the children of 
his neighbourhood because of his grave demean- 
our and lack of humour, and had received his 
earlier education at home. His father was a 
ship chandler and a great many pieces of nautical 
gear passed through his store for repair. 
Accordingly, young James Watt had plenty of 
opportunities for studying how mechanical 
things worked and for finding out how they 
were put together. Some branches of the 
mechanical craft were old even in those days. 
Mariners’ compasses and other mathematical 
instruments were usually manufactured by 
clockmakers, and James Watt’s first engineering 
interests lay in trying to get things to “‘ go like 
clockwork.”” His mathematical talents, coupled 
with these other interests, led to mathematical 
instrument making being chosen for his career. 
There was no one in ‘ave with whom he 
could serve @ satisfactory apprenticeship, so he 
was sent to London to learn the rudiments of 
the craft, but ill-health brought him back to 
Glasgow. The Incorporation of Hammermen 
refused him permission to work in the city, but 
luck was on his side, as the University asked 
him to repair a case of damaged astronomical 
instruments, He was provided with a room at 
the University and so was brought into close 
association with the staff and students of the 
Physics Department. He revelled in his new 
environment and, by using his opportunities to 
the full, became one of the first men ever to be 
really able both as a mechanic and as an applied 
scientist. In 1757 he was appointed mathe- 
matical instrument maker to the University 
and soon was known as a universal mechanical 
expert. He then went into partnership with 
John Craig and their engineering business did 
so well that fairly soon they had sixteen men on 
their staff. It was not until 1763 that James 
Watt first became interested in steam engines. 
At that time a model of the Newcomen fire- 
engine, belonging to the University, was out of 
order. As Watt himself says, he set about 
repairing it just as any other mechanician would 
have done, but he soon observed that the engine 
itself was most inefficiently conceived. In his 
precise way, he set out to discover how much 
heat really was being wasted, and came to the 
conclusion that three-quarters of the steam was 
not being used. There was clearly a funda- 
mental weakness in the design and he decided 
to find out what it was. James Watt himself 
has told the story of how, while w.iking on 
Glasgow Green one Sunday afternoon, he realised 
in an intuitive flash that, as the cylinder itself 
had always to be kept hot, it was the last place 
in which to ty to condense the steam. By pro- 
viding a separate condenser, which could be kept 
cold, the waste of heat could be avoided. 

Watt’s steam engine was at first manufactured 
commercially at the Carron Works, Watt having 
gone into partnership with John Roebuck. The 
arrangement, although it lasted for almost ten 
years, was not a success. Roebuck was unable 
to produce the engine parts with the necessary 
degree of accuracy, while Watt constantly 
changed the design of the engine, so adding to 
Roebuck’s difficulties. A visit to Matthew 
Boulton’s Soho Works at Birmingham opened 
Watt’s eyes to the possibilities of organising 
engineering production, and he wanted to 
transfer the manufacture of the steam engine to 
Birmingham. A coal-mining venture having 
made Roebuck bankrupt, the way was open and 


doubt that thereafter his genius did much more 
to make the Midlands a great engineering centre 
than it did for his native Clydeside. 

The common impression that once he had 
joined Boulton in partnership Watt was com- 
paratively free to conduct his researches in the 
seclusion of his laboratory is very wrong. He 
had to work hard for a good many years, super- 
vising the erection and repair of the)engines, 
which were first used almost <ualeaieae for 
pumping water from the Cornish copper and tin 
mines. For a time, too, he had to take charge 
of the company’s office and counting-house—a 
job which he was ill-fitted by temperament to 
undertake. But he continued his investigations, 
and in 1784, while experimenting with the 
double-acting engine, made the most attractive 
of all his inventions, the action of rods jointed 
to form a parallelogram, giving parallel motion. 
Tn it, as perhaps in no other of h his achievements, 
is exemplified his ‘‘ sense of mechanical beauty.” 
Watt was an artist as well as a scientist. By 
then his affairs were going well. He was 
becoming prosperous, and his company was able 
to employ skilled mechanics to take over from 
him many of his supervisory duties. Accord- 
ingly he was able to devote the last thirty years 
of his life to his inventions—and, like many 
others delicate in their youth he lived well into 
his eighties. They were of a much more varied 
character than is commonly realised. His 
patents and other interests covered a machine 
for copying letters, an adding machine, a smoke- 
consuming furnace, an oil lamp, a process for 
bleaching fabrics with chlorine, a linen 
machine, the application of centrifugal 
governors to steam engines, some aspects of 
medical chemistry, an artificial alabaster, and a 
machine for copying sculpture. Above all, 
perhaps, he was the father of systematic engine 
testing. The ideas underlying several of his 
discoveries were not his own—one of his weak- 
nesses was Claiming, when shown a new device, 
or an improvement to an old device, that he had 
already thought of it—but he was as critical of 
the imperfections of machines invented by 
others as he was of his own, and he was, 
invariably seized with a desire to turn these 
machines into works of art. 

A blot on Watt’s record is undoubtedly that 
caused by his treatment of the second great 
mechanical genius hailing from the G 
district, William Murdoch or Murdock (1754— 
1839)—he changed the spelling of his name to 
suit the pronunciation of the i He was 
the son of an Ayrshire millwright, who had been 
a gunner in the Royal Artillery at Woolwich, 
and it was from his father that he learned his 
craft. 

Murdock, like Watt, left Clydeside for Bir- 
mingham, but, unlike Watt, who went on horse- 
back, Murdock walked the whole way. He had 
hoped to see Watt and to ask him for employ- 
ment, but, fortunately for him, he saw Boulton 
instead. Recently the opinion has been re- 
peated in a Birmingham publication that Watt 
did not like Scottish workmen, regarding them 
as unreliable and argumentative. The fact 
remains, however, that Boulton received 
Murdock well and, according to an oft-told 
anecdote, was intrigued by a wooden top-hat 
which Murdock had made for himself, after con- 
structing an “oval lathe” for the purpose. 
Murdock was sent almost at once to Cornwall 
to assist Watt and, subsequently, Boulton 
described him as the most active man he had 
ever seen and quite the best engine erector. The 
Cornishmen liked Murdock and even — own 
biographers say that, when a 

owner reported to Bi that an Rat 
needed rep ir, he would usually ask that 
Murdock rather than Watt should come. 
Murdock’s life is a really i history of a 
man’s devotion to his employers. He had no 
ambitions, and he declined an offer from the 
Cornish mine owners of £1000 per year, preferring 
to remain with Boulton and Watt at 20s. per 
week. Boulton and Watt never made him a 
partner, although retaining him as their works 
manager and right-hand man. It should be 
recorded that, when the sons of Boulton and 
Watt succeeded their fathers, they redressed 
this wrong, but, by that time, Murdock was past 
his best and by 1830 he had gone into retire- 
ment. 





in 1773 Watt went south. There can be little 





Murdock’s reputation to-day rests on his 
discovery of how to use coal gas as an 
illuminant. As early as 1792 he had been 
experimenting with the illuminating properties 
of various distilled gases. In that year he 
built a retort in his backyard at Redruth, 
Cornwall, and purified and stored the gas. 
There is some dispute about the actual date 
on which he can be said to have mastered the 
use of illuminants, however, for he was still 
experimenting with them in Birmingham in 
1799. It is definitely recorded, however, that 
he lit part of the Boulton and Watt works with 
gas during the celebrations of the Peace of 
Amiens in 1802. It is in keeping with his 
character that he should have made nothing 
out of the invention, and that by 1809 gas 
lighting should have got into the hands of com- 
pany promoters. It is difficult for us to-day, in 
ts, | spite of our recent experiences with the “ black- 
out,” to appreciate the significance of this 
invention. It changed the whole social life of 
the country. In the opinion of some authorities, 
the coming of what might be described as 
modern times dates from the first use of gas for 
lighting streets. The year in which this was 
done in Glasgow—one of the pioneering cities— 
was 1818. 

Much of the work Murdock did to improve the 
design of steam engines has not been recorded, his 
inventions having been attributed to the com- 
pany. It seems certain, however, that in 1781 
he invented the gear for the sun and planet 
motion. Among his other inventions and 
interests were improved machine and foundry 
tools, an oscillating engine, a slide valve, paint 
for ships’ bottoms, iron cement, stone pipes, 
compressed air as a source of power, and a 
steam gun. 

Coal has been worked in Scotland since the 
twelfth century, but the Lanarkshire mines were 
of insignificant size until the growth of popula- 
tion and the industrialisation of Clydeside after 
1760 created a substantial demand for coal. 
The native ironstone also was little used in the 
past, and the first two furnaces erected in Scot- 
land—both about 1750—to utilise charcoal 
produced in the neighbouring woods, were 
located at Goalfield and Bonawe, in Argyll- 
shire, the iron ore being brought by ship from 
Cumberland. Heavy industries had their real 
beginning in Scotland in 1760 when the Carron 
Company was founded. In the following 
decades several other ironworks were built in 
the West of Scotland, Glasgow’s famous under- 
taking being the Clyde Works of James Dunlop, 
opened at Tollcross in 1786 and particularly 
associated in the public mind with the name of 
his son, Colin Dunlop. It was there that David 
Mushet (1772-1874) began the career which led 
to his becoming one of the country’s greatest 
metallurgists. He is chiefly remembered in 
the West of Scotland for his discovery in 1801 
that the so-called ‘‘ wild coal” of Lanarkshire 
contained between 50 and 70 per cent. iron. 
Although almost forty years eases before this 
“ black-band ” ore was properly utilised, the 
rise of the heavy industries of Lanarkshire dates 
In the ’sixties it seemed that Clydeside was 
going to be the principal producer of pig iron 
in the British Isles, but by the end of the century 
it had slipped to s cond place and, the black- 
band seams being exhausted economically, it 
has + See further since. 


(To be continued) 








PLANT AND EQuirMEntT ror Inp1a.—The Govern- 
ment of India has established in the United Kingdom 
under the High Commissioner for India, a new 
ion to assist in the sponsoring and supply 
to A de 9 sewn equipment, and other 
ode Oke been appointed in 
charge of ‘ne ater me and offices have been 
opened at 45 to 47, Mount Street, London, W.1. 
Advice and in this connection will be 
readily available from the organisation to exporters 
and others interested in the Indian market. The 
new organisation will take over from the Economic 
and Overseas Department of the India Office work 
hitherto performed on behalf of the Govern- 
ment of India by that Department in connec- 
tion with the supply of goods from this country 
to India. 
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Cheltenham and 


Gloucester Track Widening 


URING the years 1941 and 1942 an approxi- 

mately 6-mile length of track on the 
Cheltenham and Gloucester line was widened 
to take four lines of traffie instead of two. 
Though in normal times the work involved 
would hardly be regarded as being of outstand- 
ing interest to civil engineers, in point of fact, 
owing to the necessity of carrying out the work 
as an urgent wartime operation, many peculiar 
difficulties were met and overcome. 

About 3 miles of the line is owned and main- 
tained by the L.M.S., whilst the other half 
belongs t® the G.W.R. Before the widening 
there was at each end a heavily worked junction 
where the lines of the two companies separate ; 
between the junctions the whole of both com- 


drawings for a tender. The contract was let 
in September, 1941, to Sir Robert McAlpine 
and Sons, Ltd., and the further problem arose 
of keeping pace with the contractor’s drawing 
requirements. However, by close co-operation, 
the work proceeded apace, and we understand 
that at no time did the contractor suffer delay 
from this cause. Similarly, the efforts of both 
estate departments speedily acquired the 
necessary land. 

The Cheltenham and Gloucester line runs 
approximately east and west. The additional 
double track was constructed on the south side 
of the existing lines, except for a length of 
about half a mile towards the Cheltenham end, 





where the new lines were provided on the north 


the continuous lengths of cutting and bank. 
Because the traffic on the existing main lines 
was heavy, it was not possible to haul train- 
loads of surplus excavation on these lines, and 
therefore special arrangements had to be made. 
Part of the spoil was dumped in a triangular 
site between branch and main lines, but the 
bulk of the surplus of one cutting had to be 
tipped on adjacent land, which was specially 
acquired. Unfortunately, a public road ran 
across this site, and it was necessary to divert 
this road by building a new road for about 
+ mile. 

A heavy telegraph line had to be diverted 
for the full 6 miles of widening. Five new signal 
boxes had to be built, the new ones at Gloucester 
and Cheltenham each containing more than 
a hundred levers. The contract work included 
the extension of seven underbridges, five new 
openings under existing overbridges, the exten- 
sion of ten culverts varying from 2ft. to 8ft. 
wide, and long lengths of retaining wall on the 
eastern portion. Tracklaying comprised 11} 





miles of plain road and 3} miles of points and 











CHURCHDOWN ROAD BRIDGE 


panies’ traffic was carried on the double track, 
As the route became of in importance 
during the war, the “ bottle-neck ” so caused 
became acute, and it was decided that work 
should be completed on a high priority. 

Speed of completion was throughout the 
work the dominating factor, so much so that 
certain risks were run which would not other- 
wise have been entertained. The chief among 
them was the adoption of open-cut excavation 
in the construction of some of the overbridge 
abutments and retaining walls, instead of normal 
trench work. In the case of bridges, this method 
was only possible because, first, the existing 
bridges were of girder construction, and conse- 
quently no question of unbalanced thrust from 
arches arose; and, secondly, because permis- 
sion had been granted to close the roads. 

The history of the preparations for the work 
is of interest as an example of the difficulties 
caused by a joint scheme of this nature, where 
two railway companies are involved. In June, 
1941, rough estimates of the cost had been 
provided, and in July of that year the work was 
authorised. At that time neither the G.W. 
engineer nor the L.M.S. engineer had plans 
sufficiently advanced to enable a normal con- 
tract to be let. As the G.W.R. were heavily 
involved in other work, the chief engineer of 
the L.M.S. undertook to let and supervise the 
contract for the whole of the work, each com- 
pany being responsible for its own signalling 
and mt way work, except that the 
plain road on the G.W. portion was to be laid 
in by the contractor. As the engineering data 
for the G.W. portion was naturally in the hands 
of the G.W. engineer, the drawing-office staffs 
of both companies had to produce at short notice 


UNDER RECONSTRUCTION 








side, necessitating a double “‘ fold-over” from 
old to new lines. Between Cheltenham and 
Gloucester there was one other junction, about 
? mile from the eastern end, and a passenger 
station — Churchdown — situated about the 
middle of the 6-mile stretch. All three junc- 
tions and the station were affected by the 
widening. 

Accompanying illustrations show some of the 
work in progress. The plan was to proceed in 
stages in the direction from Gloucester to 
Cheltenham. The first mile of the widening, 
including the junction, was brought into use 
with a temporary junction from the two exist- 
ing main lines at the Cheltenham end, necessitat- 
ing a reversal of direction on one of the existing 
lines. The second stage was a continuation to 
Churchdown Station at the mid-point of the 
widening. The third embraced the Cheltenham 
and Banbury junction, and the fourth the 
remaining } mile, including the complicated 
Cheltenham junction. 

There was a considerable amount of earth- 
work in the contract. The longest cutting was 
1 mile 48 chains, and the longest embankment 
1 mile 24 chains. Another embankment, 
58 chains in length, reached a maximum height 
of 40ft. Here considerable surface drainage 
had to be carried out before tipping could be 
begun, as slipping had occurred in the past due 
to the water-logged state of the ground. The 
excavation exceeded a quarter of a million 
yards, of which about 140,000 cubic yards was 
required for embankments, leaving a surplus 
of about 120,000 cubic yards to be tipped 
elsewhere. 


' CHURCHDOWN ROAD 





BRIDGE RECONSTRUCTED 


crossings. At Cheltenham it was also necessary 
to lower a considerable length of the diverging 
Banbury line in order to maintain gradients 
suitable for the new position of the junction 
points. 

The contractor started excavation on Septem- 
ber 15th, 1941, laying an overhead road to deal 
with the excavation for the mile of embankment 
in the first stage. The work of constructing the 
three bridges, the culverts, and the signal box 
at Cheltenham was also put in hand. The com- 
pletion of this box was important, as one of the 
new lines went through the site of the old box, 
and the old junction had to be connected with 
the new box in order to keep traffic going. This 
stage was duly completed in nine months. 

In the meanwhile, work proceeded on the 
other stages. The second stage was brought 
into use in July, 1942; the third at the 
beginning of August ; and the last at the end 
of August, well within the contractor’s estimate 
of twelve months. Praise is due therefore to 
the contractor’s and railway companies’ stafis 
in progressing and completing the work to such 
@ strict timetable, particularly in view of the 
many wartime difficulties encountered. 








Swepise Ratmway  Etecrrirication.—On 
September 29th the electrification of the Northern 
Swedish railway line between Ostersund and 
Storlien, on the Norwegian border, was completed, 
and on that day the last section of 51 miles between 
Jarpen and Storlien was put into operation. In all, 
2889 miles, or nearly 40 per cent. of the total State 
Railway system in Sweden, comprising 7519 miles, 





Disposal of spoil was difficult and hauls of 
considerable length were unavoidable, due to 





are now electrified, 568 miles having been completed 
during the ‘war. 
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THE PORT OF ANTWERP 


“ AYTER overrunning the Scheldt forti- 
fications, the English would finally be in a 
position to land great masses of material in a 
large and completely protected harbour. 
With this material they might deliver a 
death-blow at the North German plateau 
and at Berlin.” Those words are taken from 
a captured German order, and show that the 
German High Command was well aware that 
the opening and use of the port of Antwerp 
represented a vital step towards the victory 
of the United Nations over the German 
Reich. It was this realisation which led the 
Germans to hold so grimly to the banks of 
the Scheldt and to sow the 73 miles of river 
between the port and the open sea so thickly 
with mines of every known type. Of the 
battles fought to wrest control of the 
Scheldt from German hands, none will ever 
be more famous than the combined opera- 
tion against the Island of Walcheren, the 
anniversary of which has just been cele- 
brated. It was at Walcheren that the Royal 
Marines fulfilled their traditional réle as 
‘* sea-soldiers,” for they were transported by 


sea to fight a land battle, the object of which 
was the free use of a port. 

Now, after almost exactly a year of service 
in the cause of the Allied armies, the port 
of Antwerp is being returned to Belgian 
administration. Antwerp has a big place 
in the history of warfare, but its record in 
the past year will surely stand out as unique. 
It may well be that historians of the future 
will find that the use of that port in its 
almost undamaged state must rank as the 
cornerstone of the Allied victory in Europe. 
Let the statistics of accomplishment speak 
for themselves. By VE Day there had been 
landed in the port of Antwerp 2,233,087 
tons of British military stores and 2,946,659 
tons of American military stores. There had 
also been landed enormous numbers of 
military vehicles—the British quota of these 


$4} amounting to 54,089, while 1,298,741 tons 


of British bulk petrol had also been put 
ashore in the port. It is a truism that 
invasion, particularly in the modern warfare 
of equipment and material, cannot be 
accounted in any way successful until the 


; | invaders are in possession of a port at which 


all the heavy and bulky needs of a modern 
army can be put ashore irrespective of 
weather conditions. It was for that reason 
that the great prefabricated “ Mulberry ” 
harbour laid off Arromanches was of such 
supreme importance. It was for that reason 
that the Germans adopted the sound strategy 
of holding the ports until the last, and aban- 
doning them only after they had done their 
utmost to make them incapable of use. That 
Antwerp was not so damaged was due to the 
lightning drive of the British armoured 
division, and also in some measure to the 
activities of the Belgian resistance move- 
ment. Arromanches had been designed only 
for ninety summer days, but it had continued 
to serve through foul weather as well as fair. 
It was, however, nearing the end of its 
usefulness, not because of any fault in the 
conception or execution of that great under- 
taking, but because of the shifting sands of 
tbe sea bed and the fact that the roads 
which had to carry the vast traffic from the 
“ Mulberry ” harbour were literally worn out. 
The whole responsibility therefore fell upon 
Antwerp, and this it discharged in the face 
of the worst that a determined and ingenious 
enemy could do. Having failed to hold the 
banks of the Scheldt and therefore prevent 
the opening of the port, the Germans sub- 
jected Antwerp to a prolonged and vicious 
attack by both V1 flying-bombs and V 2 
rockets. Nor is it any exaggeration to say 
that von Rundstedt’s great offensive in the 
Ardennes had the closure of the port of 
Antwerp as its ultimate strategic object. The 
firs; ““V weapon” fell on Antwerp on 
October 7th, 1944, and the last on March 
30th, 1945. For the whole of those 175 days 
and nights the attack was sustained, a total 
of 2448 V1 flying-bombs and 1261 V2 
rockets falling in the port and town. On the 
worst day—March 8th, 1945—120 of these 
missiles fell. The total number which 
descended upon Greater Antwerp during this 
period amounted to 18-7 per square mile, 
while 401 flying-bombs and 520 rockets fell 
within a 3-mile radius of “ Navy House,” 
from which the port and its activities were 
administered. That was an average of 21-2 
flying-bombs or rockets per day. Naturally, 





the casualties and damage sustained under 


this weight of attack were heavy. A total 
of 4229 people were killed and 6993 were 
wounded, while 98,393 houses were destroyed 
or damaged. The worst “incident ” ocurred 
on September 16th, when a V 2 rocket fell on 
the crowded Rex Cinema, killing 567 and 
wounding 291. The port of Antwerp, how. 
ever, continued without cessation to minister 
to the needs of the victorious Allied armies, 
and despite the heavy damage in the town, 
the German attacks resulted in very little 
damage to the port or to the ships in the 
port. By September 30th of this year no 
fewer than 2876 ocean-going ships had 
arrived in the port since the opening of the 
Scheldt, while 2790 ocean-going ships had 
sailed from the port. In that time there had 
been landed in the port of Antwerp 3,172,087 
tons of British military stores and 3,977,432 
tons of American military stores. There 
had also been landed 70,097 British and 
21,219 American military vehicles and 
2,182,091 tons of British bulk petrol. There 
had also been a certain amount of “ back- 
loading ” of ships carrying stores and vehicles 
away from the Continent. The British 
military stores “ back-loaded” at Antwerp 
up to September 30th amounted to 318,002 
tons, while the equivalent figure of United 
States military stores was 349,955 tons. 
Nearly 5000 British military vehicles had 
also been “ back-loaded.” The fact that 
Antwerp has up to now been administered 
by British officers for the primary task of 
supplying the Allied armies has not alto- 
gether excluded civilian traffic, and rather 
more than 630,000 tons of civilian imports 
have been unloaded in the port. Moreover, 
although the main importance of Antwerp has 
been as a supply port, it has also performed 
valuable services in the realm of ship repairs 
and dry-docking on behalf of the British 
Ministry of War Transport, the United States 
War Shipping Administration, and the Royal 
Navy. A total of 78 ships have completed 
repairs and a further 15 ships have been dry 
docked under the supervision of the British 
Ministry of War Transport, while 33 ships 
have completed repairs and one ship has 
been drydocked under the supervision of the 
United States War Shipping Administration ; 
12 vessels of the Royal Navy completed 
repairs during the month of September, and 
13 vessels of the Royal Navy were dry- 
docked. 

In view of such remarkable figures as 
these it can be asserted without hesitation 
that in the whole history of warfare no port has 
played a more important part in a wide- 
spread campaign than Antwerp. Deeply as 
we must deplore the pains and sacrifices 
imposed on a gallant Ally by the grim 
military necessity of retaking and holding 
at all costs her ancient port, and deeply as 
we must sympathise with all those who lost 
lives, limbs, property, and friends in those 
bitter 175 days and nights of constant attack 
from the enemy, yet we feel that the Belgians 
and the Dutch, who alsosuffered terribly in the 
operations for the reclamation of the port, 
will ever remember that through those 
sacrifices they wiped away the injuries and 
insults of the German tyrants. The part 
played by Antwerp in the conélusion of the 
Allied invasion was as important as that of the 
beaches at Arromanches in its opening. In 


returning Antwerp to the administration of 





the Belgian people, there is not one of the 
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Allies but will combine sympathy for her 
sufferings with homage for the part she 
took in the winning of final and complete 
victory. 


Recruitment and Training of Engineers 


THE report of the Special Committee set 
up in April last year by the National 
Government “ to consider the needs of higher 
technological education in England and Wales 
and the respective contributions to be made 
thereto by universities and technical colleges” 
was published at the beginning of this week. 
The Committee originally intended to submit 
successive reports on the requirements of 
different industries. Experience seems to 
have shown, however, that it would have 
taken many years to complete such a plan, 
and the Committee came to the conclusion 
that so wide a survey ought to be the task of 
a more permanent body. It therefore 
restricted its investigations to the study of 
only one broad field of industrial technology. 
That the field chosen happened to be mecha- 
nical, electrical, and civil engineering adds 
to the interest that engineers would in any 
case have felt in a report on technological 
education. The conclusion was reached that 
“the position of Great Britain as a leading 
industrial nation is being endangered by a 
failure to secure the fullest possible applica- 
tion of science to industry,” and it is further 
considered that “‘ the failure is partly due to 
deficiencies in education.” 

It is too early yet to comment at length 
upon this report. The education of engineers 
is in itself a subject provocative of widely 
divergent opinions. When so controversial a 


, topic is further complicated by a desire to 


determine why the profession of engineering 
failed before the war to attract to itself a 
sufficient number of entrants of the high 
quality necessary to ensure the continuance 
of our technical predominance in the world, 
the mind tends to range facilely and inde- 
finitely over so diffuse a field and find no 
resting place. Why was it that the outbreak 
of war found industry short of men of high 
technical and engineering ability ? Subse- 
quent events, the development of all kinds 
of technical weapons and tools of war to a 
degree and a standard unsurpassed by any 
other nation, proved that men of the 
desired quality were not really lacking 
amongst our population. Yet energetic 
measures had to be taken to enhance 
the immediate supply and ensure its 
continuance at least for the whole period 
of the war. Some glimpse of the reasons can 
be gleaned from the report under review. 
The matter seems to be bound up with the 
status and prestige of engineering jobs ; 
perhaps also with the salaries attached, for 
engineering is notoriously less well paid than 
certain other professions; possibly, too, with 
the paucity of opportunities for advancement 
to high executive positions that it provides. 
Perhaps a certain snobbery intervenes also. 
Just as the status of the black-coated worker 
remains higher than that of the factory 
worker, despite the often lesser rewards for 
the labour involved, so do professions pro- 
viding independent livelihoods and work un- 
connected with a factory enjoy a higher 
prestige than those requiring attendance each 
day within a factory’s limits. Engineers may 
well ask why? The answer—unsatisfactory 
though it is—can be only that it is so. The 


point is made in the report under review, 
where @ campaign is recommended to alter 
the views of public boarding schools and 
secondary schools upon the matter. It is 
made again in the Cambridge University 
Appointments Board report on University 
Education and Business, recently pub- 
lished, in which the superior status in 
the public mind of those who deal with 
organisation and finance vis-d-vis research 
workers and production engineers is empha- 
sised. It is, however, difficult to see what 
can be done about it, unless the achievements 
of scientists and engineers in war have already 
brought about some change of heart. 

Thus, though the problem how to attract 
to the engineering industries a due propor- 
tion of those with high attainments is recog- 
nised in the report under review to be to a 
considerable extent a human one, the only 
solid recommendations that can be made are 
almost wholly concerned with tbe limited field 
of the machinery of education. It is suggested 
that a strictly limited number of technical 
colleges shall be selected to provide a training 
broader than that given in Higher National 
Certificate courses, and comparable in 
standard, but not in content, with a univer- 
sity degree course, thus bringing this country 
into line with the Continent and America, 
where such technological. colleges have 
existed for very many years. Proposals are 
also made for regional and national councils 
to co-ordinate technological studies and to 
advise the Minister for Education. These 
recommendations are of value, and the argu- 
ments in favour of them deserve close con- 
sideration, particularly by those who have 
not favoured such proposals in the past. 
But it is obvious that improved educational 
machinery alone cannot ensure an adequate 
supply of stadents of the desired bigh quality. 
It is the status of the jobs open to students 
in their subsequent working lives that will 
ultimately determine whether the best brains 
will be attracted to the profession. The pro- 
blem is one that can only be fully solved bythe 
co-operative endeavours of the Government, 
industry, educational establishments, and the 
major engineering institutions. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


WHOSE FAULT ? 


Srz,—I have followed with great interest the 
correspondence resulting from your leading 
article, “‘ Whose Fault ? ’’ and I think the crux 
of the matter is bound up with the inferior 
status of the engineering profession in the eyes 
of the general public. The “right type of 
individual ” might well be deterred from enter- 
ing the profession by this fact alone, apart from 
the inadequate monetary prospects, when com- 
pared with, say, law, medicine, or architecture. 

It is also generally recognised that there is 
no one established method of training for engi- 
neers as with other careers. On the one hand, 
&@ young man may enter a works as an appren- 
tice, and by part-time attendance at a technical 
college take the Higher National Certificate, or, 
alternatively he may take a university course 
followed by @ two years’ pupilage at a works. 
The former is by no means the ideal method, 
in that he is essentially an employee of the firm, 





not a student, the part-time release being 


looked upon as a privilege rather than an integral 
part of his training. The time spent at college 
in a course of this nature is of necessity limited 
as is the scope of the education and character 
training received. Hence an individual pursu- 
ing this course has limited (I use the term com- 
paratively) theoretical, but good practical 
training. Furthermore, it is not often that 
there is any definite line of demarcation between 
the potential professional engineer and the 
mechanic or craftsman. Can one imagine con- 
fusing an architect with a bricklayer ? 

Regarding the latter method, desirable as it 
may be, it still remains that there is no definite 
co-ordination of theoretical and practical train- 
ing thus received. Far too often the university 
graduate proceeds directly to industry without 

ical training, ostensibly as a qualified man, 
thus being the absolute antithesis of the works 
apprentice. This state of affairs is most undesir- 
able. Who, for instance, would condone a 
surgeon operating without first receiving 
thorough practical training, or conversely with- 
out adequate theoretical training ? 

The solution to this problem would appear 
to be in the segregation of the engineering 
student from the trade apprentice. This being 
achieved, the co-ordination of the former’s 
education and training could then be con- 
trolled by the universities in co-operation with 
industry. Then, in fact, the engineering student 
would receive his works experience in much the 
same way that a medical student receives his 
hospital experience. 

It is extremely unlikely that such a system 
would become generally accepted without the 
closing of the engineering profession by legisla- 
tion, as, indeed, are the vocations referred to 
above. How this can be achieved I am not 
prepared to suggest, but would welcome readers 
comments. 

The following anecdote will illustrate my 
point regarding the general public’s conception 
of an engineer. In a recent conversation I was 
asked if I knew of the managing director of a 
large works. I said that I did not, other than 
that he was an engineer, meaning, of course, an 
engineer as opposed to a purely business man. 
Whereupon the reply was, ‘‘ Do you mean that 
he has worked his way up from the bottom ?” 

Finally, I would add that I have personal 
experience of the method of training criticised. 

E. H. Levee. 

Greenford Park, November 2nd. 





THE LATE MR. GEORGE HUGHES 
Srr,—In the obituary notice in this week’s 
issue, you state that the late George Hughes 
“succeeded Mr. Aspinall as chief mechanical 
engineer of the Lancashire and Yorkshire Rail- 
way.” May I remind you of the interim service 
in that capacity of Mr. H. A. Hoy? I agree 
with your “ Dear George Hughes!” 
G. B. WriLtlaMson. 
Rochdale, November 3rd. 


{Mr. F. T. Neale, of Nottingham, writes to us 
to the same effect. Aspinall was appointed 
general manager of the L. & Y. in 1899. He 
had previously been chief mechanical engineer 
of that railway, and was succeeded in that office 
on his promotion to the managership by Hoy.— 
Ep., THE E.] 








Dreset-Exectric Locomotrves ror Ecypr.— 
The E ian State Railways have ordered from the 
English Electric Company a total of twenty-seven 
diesel-electric locomotives, twelve for general 
service, including express passenger duties, and 
fifteen for shunting. The service loco- 
motives will weigh 116 tons, and the engine will 
develop 1600 B.H.P. A maximum speed of 75 m.p.h. 
will be attained with an express passenger train. 
There will be six traction motors driving two three- 





axle bogies. 
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The Council of Industrial 
Design 


On Friday, November 2nd at a luncheon given 
by the Council of Industrial Design, the import- 
ance of the Exhibition of British Industrial 
Design, to be held next summer in London, was 
stressed by Sir Stafford Cripps, President of the 
Board of Trade. Sir Thomas Barlow, Chairman 
of the Council, presided. Introducing Sir 
Stafford Cripps, Sir Thomas Barlow said that 
in spite of all difficulties the Exhibition must 
be held in 1946. Lack of skilled craftsmen at 
present was a serious obstacle to industrial 
reconstruction. Sir Stafford Cripps thereupon 
pro the toast of “British Industry: 
Success through Good Design.” He stated that 
he was very anxious that a first-class exhibition 
be staged as early as possible, as we had a lee- 
way to make up in the markets of the world. 
The Government would play its full part to 
enable and encourage industry to organise 
itself for its great tasks. At home and abroad 
good design was good business. Convenience 
in use—fitness for purpose—and attractiveness 
in line and colour were equally of importance 
in mass-produced articles as in individually 
made From an economic point of view, 
it should be easier to get good designs for articles 
produced by the hundred thousand than by 
batches of ten. Sir Stafford pointed out that 
this was an immediate and not a long-term 
objective. As regards the forthcoming exhibi- 
tion, he hoped that no manufacturer would hold 
back because his goods were not in quantity 
production. His Department would do every- 
thing possibie to help firms in preparing for the 
exhibition, with materials and labour, even to 
the extent of sponsoring the release of skilled- 
designers in the Forces in approved cases. He 
wished success to the Council and to the 
exhibition, which was to be renamed “ Britain 
Can Make It.” 








Concrete Pontoon Drawbridge 





Durine the war period the pontoon bridge 
has had extensive development in American 
military and industrial work, and one such 
development is a drawbridge on a new road 
crossing @ navigable channel in order to serve a 
war industry plant in California. The heavy 
traffic road, with four lanes of travel, crosses a 
channel 175ft. wide, but steel was practically 
unobtainable at the time, and the eventual 
decision was for a drawbridge of concrete 
pontoons. There are two pontoons, 135ft. long 
and 50ft. wide, 15ft. deep, divided by three 
longitudinal bulkheads and transverse bulk- 
heads, some of the compartments being served 
by electric pumps to act as buoyancy tanks, 
increasing or decreasing the freeboard as 
required by a 12ft. tidal range. When in use, 
the two pontoons are locked together to form a 
single structure. The connections between the 
fixed approaches and the floating span consist 
of steel-frame ramps, having trunnion bearings 
at the shore ends, while the outer ends are 
fitted with wheels which ride on rails embedded 
in the concrete deck of the pontoon. The 
maximum gradient on these ramps, at low tide, 
is 1 in 6, and the length of ramp is about 80ft. 
When protective gates and signals are closed, 
the hydraulic locks are released, and each 
pontoon is drawn back under the ramp and 
approach by cables attached to the pontoon 
and operated by an electric winch. In this 
movement the wheels of the ramp ride along 
the deck of the pontoon, which is guided hori- 
zontally by wheels mounted on vertical shafts 
and riding against rails in concrete kerbs along 
the sides of the pontoon. There are two sets 
of these wheels, about 30ft. apart. The two 
winches are operated simultaneously by remote 
control from an operating tower. <If waves or 
tides should shift the pontoon laterally a few 
inches out of line, the horizontal thrust is taken 
by fenders on the pontoon coming into contact 
with pile clusters or dolphins. 


Civil Defence in the London Region’ 


By Sir T. PEIRSON FRANK 


No. 


T has been suggested that some account 

should be given of certain civil defence 
operations which have taken place in the 
London Region, and I have adopted that 
suggestion, for civil defence and vivil engi- 
neering have many features in common. This 
decision has, in part, been influenced by the 
paucity of the information given regarding 
what might be termed “ another underground 
warfare.” It was carried on by the outdoor 
staffs of the local authorities and of the 
various public utility undertakings, working 
under the engineers to those bodies, and their 
assistants. Nor should one neglect to include 
the civil engineering contractors and their 
employees. 

So far as Great Britain was concerned, the 
Greater London area seems, throughout the 
European campaign, to have remained within 
the bull’s-eye of the enemy’s target. Homes 
and offices might be destroyed or damaged 
by their thousands; but, grave as such 
injuries undoubtedly were, they could not be 
allowed to jeopardise the continuity of the 
life of the Metropolis. When a patient’s 
main arteries, veins, nerves, and muscles are 
severed or seriously injured, then arises the 
question as to how long the patient can 
survive. A moment’s reflection will reveal 
the main thoroughfares, railways, tubes, 
water mains, and sewers as the arteries and 
veins of each large urban community; the 
telecommunication systems certainly act like 
nerves ; whilst electric cables and gas and 
hydraulic power mains can be classified in 
part or in whole under the community’s 
muscular system. 


Lonpon Criviz DEFENCE REGION 


Great Britain was divided by the Minister 
of Home Security into twelve Civil Defence 
Regions, the London Region being approxi- 
mately coincident with the Metropolitan 
Police area. It covered about 724 square 
miles, embraced the counties of London, 
Middlesex, with a small part of Hertfordshire, 
and portions of Surrey, Essex, and Kent, and 
had a normal population of nearly nine 
millions. This area was under the control of 
Regional Commissioners, and they had at a 
later period the assistance for several months 
of two Special Commissioners. 


Co-ORDINATION OF REPAIRS TO ROADS AND 
Poustic Utimity SERVICES 


At the request of the Metropolitan Borough 
Councils and of the outer County Authorities, 
the London County Council permitted me to 
act under the Regional Commissioners as 
Co-ordinating Officer for the repair of roads 
and public utility services. This was a part- 
time occupation, varying with the intensity 
of the aerial attacks. 

The Region was divided into five groups 
(later four) in the County of London, and 
each of the four adjoining counties (or the 
portions thereof) formed separate groups. 
In the latter, as Group Engineer, I had the 
valuable assistance of the County Surveyors 
or their representatives, and within the 
county members of my L.C.C. staff acted in 
that capacity. 

The services included the maintenance of 
roads and bridges, and the restoration of 
damage to sewers, water (including hydraulic 
power) and gas mains, electricity and tele- |‘ 





* Institution of Civil Engineers, November 6th. Presi- 





dential Address. Excerpts. 





I 


communication cables, and the Thames flood 
defences. Liaison officers were available at 
or through Regional Headquarters—but not 
at groups—for each of these undertakings, 
some continuously and others readily avail- 
able at any time. Notification of any damage 
to these services was normally given by air 
raid wardens and was sent through the usual 
local authority controls. More detailed 
reports were supplied by the local authority’s 
Engineer to the Group Engineer for trans- 
mission to R.H.Q. 

The road repair services originally func- 
tioned without special financial aid from the 
Government. The scheme provided that a 
local authority requiring assistance for the 
repair of roads damaged by enemy action 
might obtain extra repair parties (that is, 
“mutual aid’) from others, either within 
its group, through the Group Engineer, or, 
failing that, from other parts of the Region 
through R.H.Q. Extra plant and materials 
were obtainable through similar channels. 

The civil engineering contractors were also 
mutually organised and in case an emergency 
should arise, each local authority was notified, 
early in August, 1939, of the names of the 
contractors allocated to them. 

The actual road repairs, including any 
excavation and the filling, were the responsi- 
bility of the highway engineers, whilst the 
public utility undertakers had charge of the 
restoration of their pipes, mains, or cables. 
The order of priority of repairs was deter- 
mined by the position and relative import- 
ance of the interrupted services. On the 
engineers to the local authorities also fell 
the task of removing débris from the high- 
ways ; but after high-explosive bombing had 
become heavy and fairly continuous, a large 
number of men were employed under con- 
tractors and formed the Debris Clearance 
Organisation, which was under the direction 
of the Architect of the London County 
Council. This organisation, when not de- 
molishing dangerous buildings or removing 
other débris, gave assistance to the local 
authorities’ engineers in clearing highways. 


PROTECTIVE MBASURES 


Main Drainage.—Some indication of the 
type of protective steps taken by public 
utility services during 1939 and the earlier 
months of the war may be gleaned from a 
reference to those introduced by the London 
County Council in connection with some of its 
engineering services. At the thirteen main 
drainage stations the works included the 
provision of blast and splinter protection to 
door and window openings, blast walls to 
separate the various units of machinery, 
incendiary bomb protection, alternative fuel 
supplies for gas engines, reserve fuel storage 
for diesel engines, and supplementary cooling 
arrangements in case of failure of the water 
supply. 

In view of the papers submitted to the 
Institution by Sir J. W. Bazalgette, Past- 
President, Inst. C.E.,t and by Messrs. J. E. 
Worth and W. Santo Crimp, MM. Inst. C.E.,{ 
describing the plant originally installed— 
much of it in 1863-65—in the larger stations, 
it might be mentioned that since 1930 more 








t “Ov the Main Drainage of London and the Inter- 
ce wes of the Sewage from the River Thames.” Min., 
nga . Civil Engrs., Vol: XXIV (Session 1864-65), 

28 
“The Main Drainege of London.” Ibid., Vol. 
CXXIX (Session 1896-97, Part III), page 49. 
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efficient plant has been erected in six of the 
largest stations and an additional storm- 
water pumping station constructed. The 
opportunity was taken to introduce alter- 
native types of power and in all the capacity 
was increased by 15,580 H.P.—equivalent to 
a lifting capacity of about 4150 tons per 
minute. 

Some tube Underground railway stations 
which had their lift shafts or escalators in 
close proximity to sewers carrying large 
volumes of sewage or storm water were the 
subjects of special survey. These involved 
(in 1936) the detailed examination of about 
300 areas, and schemes of protective works 
were later put in hand, some by the London 
Passenger Transport Board and other major 
works by the London County Council on 
behalf of the Board. Perhaps this danger 
may be better appreciated if it is mentioned 
that an intercepting and a main sewer, if 
fractured during a severe storm, might have 
discharged 1500 tons of effluent per minute 
into an adjoining escalator tunnel. But as 
the 420 miles of main sewers vary in size, 
chiefly from 3ft. 3in. by 2ft. 4in. to 11ft. 6in. 
diameter, with occasional larger ones up to 
a 13ft. by 20ft. culvert—whilst about 35 
miles are in embankment and many others 
not far below ground level—our protective 
measures had to vary. There are also fifty- 
eight crossings where sewers pass under 
canals, dock entrances, and waterways. 
These constituted grave danger points, for, 
if damaged, large volumes of water would 
enter the sewers and might overmaster the 
pumps and cause flooding. 

After very careful consideration it was 
decided to construct at suitable points new 
connections between sewers, provide dam 
chases and penstocks in existing sewers, and 
use every facility for rapidly diverting, if 
necessary, the flow to undamaged sections 
of the system, or even to the rivers Thames 
and Lee. With Ministry of Health approval 
these measures were put in hand and, as sub- 
sequent events showed, they proved invalu- 
able when, in spite of the number of serious 
incidents which occurred, reasonably efficient 
working of the system was maintained. 

Obviously, portable pumps were a prime 
necessity, aad some ranging from 6in. to 
\2in., with their power units, were obtained 
for the London County Council drainage area, 
whilst later we established a pool for the 
outer areas. 

Temporary Thames Bridges.—Three bridges 
were erected between (1) Victoria Embank- 
ment and the County Hall car park (leading 
to Belvedere Road); (2) Grosvenor Road 
(Tate Gallery) and Albert Embankment ; 
and (3) Chelsea Embankment (Flood Street) 
and Battersea Park. They are supported on 
timber piles protected by timber staging. 
The superstructure of the approach spans, 
generally 44ft. between centres of staging, 
consists of steel stringer joists supporting a 
timber deck. Each bridge has two main 
navigation openings spanned by 140ft. steel 
trusses. The width of the river varies from 
724ft. to 857ft. A 20ft. carriageway and two 
5ft. footpaths are provided and the struc- 
tures are designed for Ministry of Transport 
standard loading. Most of the materials 
were purchased directly by the London 
County Council, the contractors supplying 
plant and labour. The total expenditure on 
the three bridges amounted to £132,000. A 
fourth Thames bridge of a somewhat similar 
type was erected at Staines by the County 
Engineers of Middlesex and Surrey. 

Thames Flood Prevention.— About 20 
square miles of the County of London lies 
below the level of the highest recorded tides 
and about 10 square miles is below the level 
of the ordinary spring tides. In recent years 








special steps had been taken to overcome the 
danger from flooding of these areas during 
heavy rainfall or exceptionally high tides. 
Such flood defences might be quite adequate 
in normal circumstances, but were incapable 
of withstanding the effect of well-directed high- 
explosive bombs. Four special depots, each 
manned by a nucleus staff on a twenty-four- 
hour per day basis, were therefore in operation 
by August, 1940, when raiding commenced. 
A tug and barges loaded with filled sandbags 
were available for carrying out emergency 
repairs. 

A further danger to the low-lying boroughs 
in South London arose from the fact that the 
Blackwall and Rotherhithe tunnels emerge 
on the south bank below high-water level. 
To guard against the far-reaching effects from 
flooding which might occur if a tunnel were 
breached about high tide, flood gates, each 
weighing 22 tons, were installed near the 
south end of both tunnels, at a cost of approxi- 
mately £12,000. These gates were manned 
only during alerts and when there was a 
possibility that a delayed-action bomb might 
explode and damage the tunnel during a non- 








blows to this service included damage to 
reservoirs, filter beds, and works on 192 
occasions. The filter beds at one works 
sustained damage on three occasions during 
September, 1940, which seriously reduced the 
output and depleted the supply to portions 
of London. Yet these injuries in most cases 
did not seriously affect the supply. In the 
Region, 7702 mains were fractured, of which 
942 were 12in. or more in diameter, the 
Metropolitan Water Board’s portion of these 
being 6634 and 875 respectively. 

Some of these fractures occurred in groups ; 
for example, two 48in. mains and a 54in. 
main were severed by one bomb, but by con- 
tinuous working an anxious situation was 
relatively quickly relieved. In a principal 
London thoroughfare one 36in. main, four 
30in. mains, and one 18in. main were broken 
and resulted in short supplies over a large 
area. In an important main road in the out- 
skirts of London one incident fractured one 
42in., one 36in., two 30in., one 15in., and two 
12in. mains. The water authorities had 
arranged for emergency supplies and in the 
two last-mentioned cases a water wagon 





12-INCH RIDER WATER MAIN JOINING ENDS OF 24-INCH MAIN 
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alert period, with serious risk to the traffic in 
the tunnel. The London Passenger Trans- 
port Board had installed apparatus for detect- 
ing and locating unexploded bombs falling in 
the vicinity of their tunnels under the river, 
and arrangements were made for the Board to 
install similar apparatus near to the Black- 
wall and Rotherhithe tunnels, together with 
the necessary instruments at the Board’s 
control centre, which was situated about 
6 or 7 miles away. 

One other protective measure might be 
referred to, namely, the erection of barriers 
in the L.C.C. pipe subways. Eight miles of 
these subways run under central thorough- 
fares and carry water, gas, and Post Office 
cables, &c. The object of the barriers was to 
reduce the extent of the damage in case gas 
mains were fractured and explosions occurred. 


EFFECTS OF THE WaR 


Water Service.—It might be invidious to 
single out one service and state that it suffered 
more than any other, for unfortunately each 
had its period of appreciable anxiety; yet 
to the general public the interruption in the 
supply of wholesome drinking water might be 
regarded as most serious, and reference to its 
experiences shall take precedence. The 





supply was given in parts of the areas. 

The foregoing are examples of the injuries 
experienced by only ofie of the services ; and 
when it is realised that a number of other 
important services were almost invariably 
involved and that the road traffic was dislo- 
cated, some explanation is forthcoming for 
the duration of some of the repairs. 

Gas Service.—Gas is distributed through a 
system much resembling that used by water 
authorities; the mains of the latter are 
generally laid slightly deeper, so that it is 
not surprising to find that the gas under- 
takers had to cope with the greater number of. 
repairs. The total of fractured gas mains 
was 11,902, of which 831 were more than 
12in. in diameter ; 50 per cent. of the inci- 
dents occurred on the Gas Light and Coke 
Company’s system and they had the responsi- 
bility of repairing 63 per cent. of the large 
mains. With so many mains out of com- 
mission, it can correctly be assumed that a 
very much larger number of service pipes 
were also broken. 

All the large London gasworks suffered 
damage at one time or another, the greatest 
difficulty being caused by the loss of holder 
capacity. By the first heavy raids (Sep- 
tember 7th-8th, 1940) one company had four 
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plants put out of action and had their 48in. 
mains broken in nino places. During the 
same raids another gasworks suffered such 
extensive damage that practically the whole 
of one eastern metropolitan borough was 
without supplies. This state of affairs led 
to the speedy establishment by the London 
County Council of the Londoners’ Meals 
Service—the forerunner of the British 
Restaurants. The service was under the 
direction of the Chief Officer, Public Control. 

One incident gave particular trouble. A 
flying bomb hit a tar distillery plant in South 
London and } million gallons of tar was 
ignited. The tar, still blazing, flowed into 
and for about 200 yards along an adjoining 
highway. The highway was covered to a 
depth of 18in. in some parts, and entrances 
to premises were out of use for several days. 
The tar entered street gullies and manholes 
and flowed considerable distances along 
neighbouring sewers. The removal of the 
tar—which tended to solidify on cooling— 
from a weighbridge and from the road surface 
was a difficult operation, but by no means 
so difficult or so lengthy as was the clearance 
of the sewers. 

Great credit must be given to the Gas 


Light and Coke Company for its operations 
on the night of the great City fire at the end 
of December, 1940, for during the earlier 
part of that raid the whole of the gas supply 
to the City was cut off by operating control 
valves on its boundaries. 

Occasionally the repairs confronting the 
gas and water authorities were so great that 
mutual assistance was obtained through the 
Regional Commissioners from other parts 


of the London repair parties were able to 
reciprocate by helping their provincial 
colleagues in heavily bonsbed areas. 

_ Telecommunication Services.—In peacetime 
the country is vitally dependent on the tele- 
communication system; in wartime its 
maintenance becomes of paramount import- 
ance. Let us see what extra duties the 
enemy threw on those officials of the General 
Post Office responsible for this service. About 
1695 main cables (trunk, junction, and 
exchange) were damaged and as many as 
1500 trunk and toll circuits, 25,000 junction 
circuits between exchanges, and 26,000 sub- 
scribers’ lines were completely out of action 
at one time. 

(To be continued) 











Lawley Street Goods Shed, Birmingham 





= official opening of the new Lawley Street 

shed of the London, Midland and 
Scottish Railway Company at Birmingham was 
briefly recorded in our is.ue of November 2nd. 
Following the destruction of the former main 
goods shed and warehouse on this site in 1937, 
advantage was taken in the temporary accom- 


main span being 151ft., and there are only three 
rows of columns within the whole of the shed. 
The roof consists essentially of trusses at 25ft. 
centres, carrying purlins at approximately 
6‘t. Gin. centres, to which protected metal roof 
coveringis fixed, except where glazing is provided 
to give good natural lighting. Roof glazing is 





modation to test new ideas of goods shed lay-out 
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which were being developed. On the basis of 
experience gained here and on other parts of 
the company’s system, the handling of goods 
has been mechanised to a very high degree, and 
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LAYOUT-OF LAWLEY STREET GOODS STATION 


of the country. On the other hand, a few} pneuma 


As may be seen from the diagram, the “ For- 
warded ” section of the shed contains eight 
wagon roads, and on these 203 rail vans or 
wagons can be set. Between the wagon roads 
are paved roadways, on which the carman who 
collects the goods from Birmingham traders 
may take his vehicle directly alongside appro- 
priate wagons for the loading of the goods. For 
sorting very varied loads a small deck is pro- 
vided immediately inside the west end of the 
shed, and on this the goods are re-sorted on to 

tic-tyred drays prior to being taken to 
the wagons for loading. 

The miscellaneous traffic received by wagon, 
which has to be sorted and assembled into 
cartage loads for delivery in the Birmingham 
area, is dealt with in the “ Received” portion 
of the shed, and it is here that mechanisation 
has been adopted to a very high degree. Forty 
loaded wagons can be set under cover on four 
wagon tracks arranged in two pairs, each with 
@ conveyor running along the deck between 
them. Parcels are unloaded from the wagons 
and placed—label uppermost—on the con- 
veyors, fi st from one line of wagons, and then, 
whilst they are being withdrawn and replaced, 
from those on the opposite side of the con- 
veyor. This practice of dischargi from 
alternate sides of the conveyor deck avoids 
the staff having to wait for work. Each of the 
sidings is served by a separate loaded-wagon 
road, and an empty wagon-throwout road out- 
side the shed. The consignments out of any 
wagon may be for delivery in the area or may 

wire reforwarding by rail. At the sorting 
end of each of the two conveyors the traffic is 
sorted on one side of the conveyor into four 
main divisions for delivery in the Birmingham 
area, and on the other side into four main 
divisions for traffic requiring to be reforwarded 
by rail. For Birmingham the traffic is sorted 
on to what are termed “ flats’ for subsequent 
sub-division in each case to twelve delivery 
vehicles, covering the forty-eight delivery rounds 
into which the Birmingham area is divided. 
Each “flat” carries on average 25 cwt, of 
goods, and as the traffic from either of the two 
conveyors may be for any part of Birmingham, 
























arrangements are necessary to convey any 
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been so placed to provide the highest intensity | particular “flat” to any one of the four final 
ired. | sorting sections. This is achieved by employ- 
Designed to handle upwards of 11 million|ing what is known as a “ flat” traverser, 
packages a year, the shed has been laid out in| described below. 


this shed is probably the most advanced of its|two sections, one primarily for miscellaneous} The traffic for further rail transit from Bir- 
kind yet built. It cage =~ 4 forms a rectangle | traffic to be forwarded from Birmingham, and | mingham 
about 650ft. long by 350ft. 


wide, its central|the other for incoming miscellaneous traffic. 





is sorted on to pneumatic-tyred drays 


on the outside of the conveyors, opposite to the 
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S flats.” Each dray is hauled by electric 
tractor, forming an articulated unit with the 
dray, to the west end of the “ Forwarded” 
wagon roads. Here, horses ready harnessed 
with patent light tubular shafts, are attached 
to the drays by an automatic coupling arrange- 
ment, for the vehicles to be hauled alongside the 
wagons where the traffic is loaded for dispatch. 

Part of the company’s normal practice is to 
run freight trains of important goods at 
passenger train speeds, and for this purpose an 
adequate number of freight vans or wagons 
fitted with brakes operable from the engine, are 
required. A portable plant has been provided 
for testing the vacuum brakes on these vehicles, 
and this plant can be moved to any part of the 
shed to make the requisite tests. 

The capstans for positioning the wagons in 
the shed each have a 15 H.P. electric motor, 
and are designed to pull 1 ton at a speed of 
150ft. per minute. Each of the moving deck 
conveyors is 360ft. long and 3ft. wide, and 
formed of hard wood slats attached to steel 
chains driven at a speed of 40ft. per minute. 
The driving unit in each case is below deck 
level at the delivery terminal of each conveyor. 
A 15 H.P. electric motor drives the chains 
through a fluid coupling and gearing. Should 
a package be inadvertently left on either con- 
veyor until it reaches the end terminal, it 
would strike a vertical plate and stop the 
conveyor. 

The “flats ” on to which the traffic for town 
delivery is sorted are actually open-sided flat 
platforms, 14ft. by 6ft. 6in., mounted on flanged 
wheels running on a 3ft. gauge track, their tops 
being level with the conveyor deck beyond the 
wagon lines. Loaded “ flats” are transported 
as complete units to appropriate cart-loading 
bays by a traverser. Three of these machines 
are provided, two being always in use, while 
one is stabled at the west end of the shed in 
reserve. The traversers are designed to travel at 
500ft. per minute along their tracks, They incor- 
porate a cross traverse carriage, which can be 
projected under the “ flat” to be moved, and 
an elevating mechanism which raises it clear of 
its supports. The loaded cross carriage can 
then be retracted into the centre position for 
travelling. The traverser is driven by a 20 H.P. 












































series of cross-licensing agreements between the 
Standard Oil Company of New Jersey and I.G, 
Farbenindustrie of Germany had been dissolved 
only when the European war made their main. 
tenance untenable. Public alarm was not 
soothed by the charge of the then Attorney. 
General that the bargain between Standard Oj] 
and I.G. Farben had kept from the United States 
full knowledge of the process for making 
artificial rubber. That the charge was later 
proven to be hardly accurate was beside the 
point. At that moment the United States, 
riding on thin tyres, with the natural rubber 
supply in the hands of Japanese armies, needed 
a whipping boy. Monopolies, cartels, and the 
patent system took the blows. 

The prestige lost by the patent system in 
— treet encounters has never been recovered. 
or system been helped by the growi 
tendency of the Supreme Court to decide wore 
cases against the holders of patents rather than 
for them, To this ideological disfavour there 
was most recently added the practical clamour 
of manufacturers, inventors, and patent 
attorneys, who found the traditional processes 
of the Patent Office, slow enough at any time, 
intolerable in a war period which brought the 
Office added burdens. By the summer of 1945 
a back-log of twelve months’ untouched work 

had accumulated. 

The new attempts to survey and improve the 
hundred-and-ten-year-old American patent 
system must be understood against this back- 
ground of sentimental attachment and practical 
difficulty. The present Committee was 
appointed last April, in the same month in 
which the British Committee appointed by the 
Board of Trade to look into desirable changes 
in the British Patents and Designs Acts sub- 
mitted its first interim report. 

Set up in stormy weather, the new agenda 
for study announces that its sole purpose is 
“to frame the questions relating to the patent 
system which have thus far been suggested for 
consideration.” The procedure is to be one of 
study and recommendation in respect to three 
major objectives which embody the Committee's 
idea of what a proper patent system ought and 
ought not to do. It should, to the greatest 


electric motor through a variable-speed hydrau- 
lic gear. It has a hand wheel controlling travel. 
When rotated, this wheel gives motion in that 
direction, while rotation in the opposite direc- 
tion from the neutral position reverses the 
travel. The speed of travelling is proportional 
to the amount the control wheel is rotated, 
three-quarters of a turn in either direction 
giving the full range. Cross traverse motion is 
effected by hydraulic power obtained from an 
independent unit driven by the travel motion- 
motor. Movement of a control lever in the 
direction in which movement of the carriage is 
desired admits pressure into the appropriate 
one of two hydraulic cylinders. Elevation of 
the carriage is effected by an independent 3 H.P. 
electric motor and hydraulic unit on the cross 
traverse iage, and this is pedal-operated by 
the driver. A series of island piers between the 
two traverser lines permits the transference of 
“‘ flats” between the two decks. At the cart- 
loading bays the “‘ flats’? may be moved along 
between the appropriate town delivery vehicles 
by movement of a lever at one end of the 
“flat.” Movement of the lever in one direc- 
tion brings a shoe into contact with the upper 
surface of a moving creeper-chain conveyor ; 
movement in the opposite direction applies a 
brake. The chain conveyors comprise a number 
of flat shoes on a steel chain, travelling at 
100ft. a minute. Each conveyor is about 
278ft. long. Heavy goods in the received 
section are handled by a 30-cwt. overhead 
travelling crane, having a span of just over 81ft. 
with a runway 625ft. long. 

To facilitate the setting of individual wagons 
at the shed, the 20-ton capacity self-propelled 
wagon traverser, shown in the illustration, is 
provided on a track, 343ft. long, right across 
the east end of the shed. It travels at a speed 
of 350ft. per minute, and is powered by a 
30 H.P. electric motor supplied from overhead 
collecter wires. Control is effected from either 
one of two positions, so that an unobstructed 
view of the track ahead is obtained. As the 
traverser operates entirely in the open, special 
consideration has been given to the enclosure 
for the electrical equipment, which is housed in 
a weatherproof cabinet situated on the driving 





possible extent, “‘ (a)... afford an accessible 
and comprehensive public register of science as 
applied to useful arts...; (6)... open the 
door of opportunity for the introduction of 


platform. 








Patent Reform in America” 





ITH the creation, by President Truman, of 

a Committee on the Patent System, and the 
coincidental appointment of a new Com- 
missioner of Patents, the move towards patent 
reform in the United States is no longer con- 
fined to irritated condemnation of patent pools 
or recommendations that licences be granted by 
fiat to anyone asking leave to manufacture a 
patented article. The agenda recently issued 
by the new Committee has the distinction of 
fresh approach to what has become a highly 
emotional problem. Neither an attack nor a 
defence, it suggests an attempt to define, 
analyse, break the problem into its component 
parts, and arrive at a solution not through 
sweeping pronouncements, but through a series 
of smaller solutions. The salutary effect of this 
clinical method is already visible. 

In order to understand the importance of the 
new move, it is necessary to re-state what has 
been said many times—that to this nation 
(U.S.A.) of mechanical adepts the patent system 
originally partook of the double quality of a 
religion and @ lottery. There is about a patent 
something both mystical and practical. Tra- 
ditionally, it has set the seal of national approval 
on ingenuity, and at the same time offered the 
chance of fame and fortune. Most American 
families number at least one inventor—usually 
unsuccessful—among their members, and to him 
are permitted the vagaries which in other 
nations are allowed to poets and artists. He 
may be late to meals as often as he likes; he 
is not expected to be able to support his family ; 


* From The Economist, October 6th, 1945. 








invention into public use, to the end that 
effective protection is afforded to the true (but 
not the spurious) inventor, and to the investor 
who backs a true inventor, during the life of the 
patent and no longer.” On the other hand, it 
“(c)... should not authorise practices in the 
use of patents which depart from the policy of 
free competition, unless the progress of science 
and useful arts is promoted thereby to such an 
extent that the departure is justified in the 
overall interest.” 

The questions for study and recommendation 



















his cheque-book is allowed to be forever out of 
balance. 

This favourite American myth was rudely 
jolted by the wave of agitation for patent reform 
that began with the New Deal, and was given 

are then divided into four main sections, which 


added impetus by the war. In 1938 the 
Temporary National Economic Committee, in a|Tepay more detailed examination than can be 
series of public hearings, examined the causes | given here—they have already attracted the 
and implications of the growing concentration | attention of the British Patent Bar. Essen- 
of economic power in the United States. It/| tially Socratic in character, they reveal a far 
used, as part of its material, five documented | wider scope of existing criticism than any yet 
case histories of the growth of five nationally | set forth, a criticism which by no means con- 
famous corporations. These emphasised the/| fines itself to the intricate technical problems 
T.N.E.C. contention that by controlling the| involved, but which also mirrors the complica- 
key patents in an industry it is possible to control | tions that have crept into the act of making and 
not only the products of that industry, but also | marketing an invention between 1936 and 1945. 
their price and distribution. The first three sections include such highly 
To the economically unversed public of this | controversial questions as whether it is possible, 
country such information, complete with|in this age of subdivided scientific research, to 
charts, tables, and testimony of interested | frame a single legislative definition of what the 
witnesses, came with all the force of a treason | act of invention is, or whether it would be better 
charge. It was as though the pot of gold at the| to set up classes of invention and deal with 
rainbow’s end were revealed to have been filled | them separately ; how to handle those inven- 
with poison. The patent system, previously | tions which, far from being the product of a mad 
regarded as the hope of the small inventor and | genius working alone in a garret, result from the 
the well-spring of industrial eminence, now| efforts of a highly skilled team of research 
appeared as a tool for men bent on monopoly. | scientists working in a million-dollar laboratory 
Moreover, when monopoly went abroad it| under the patronage of a huge corporation ; 
became cartels, and entered the darker realm | how to deal with the monopoly inherent in the 
of foreign intrigue against the national safety. | ownership by a single firm of related patents 
This bracketing, in terms of public oppro-| covering the processes of an entire industry ; 
brium, of the patent system with monopolies|how to improve the procedures of the Patent 
and cartels was reinforced when it was shown, | Office. 
three months after the United States entered| The fourth section touches not only questions 
the war, that the exchange of patents under a| of local import, but asks ‘‘ Should limitations in 
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the national interest be imposed on patents 
granted to nationals of foreign countries ?” 
Alarming as the subordinate suggestions may 
seem (and they have been made more so by 
inflammatory headlines in the daily Press), it 
should be emphasised that they constitute a 
small part of the agenda, and that they grow 
directly out of such conditions as were revealed 
by the Standard Oil-I.G. Farben agreements. 





The Committee responsible for the agenda 


and the studies now going forward under it 
represents diverse elements interested in patent 
affairs. Its chairman is William H. Davis, a 
patent lawyer of high repute, who, like Sir 
Stafford Cripps, is now devoting the major 
part of his time to public affairs, as Director of 
Economic Stabilisation. The members include 
the Attorney-General, the head of the office of 
Scientific Research and Development, and 
representatives of business. 








A Large Precision Lathe 


—@~—_——- 


i accompanying illustrations show a large 
new high-precision lathe, recently completed 
by J. Jameson, Ltd., of Ewell, which has been 
designed to swing up to 4ft. 4in. diameter 
between 14ft, 2in. centres and up to 8ft. dia- 
meter in the 4ft. 8in. maximum gap opening of 
the bed. It is intended primarily for heavy tool- 
room work, and is of particularly rigid con- 
struction, all parts having been designed and 





machined to the closest practicable limits to eli- 
minate vibration and give a high degree of work- 
ing accuracyover its wide range of application. 

Initial drive is by a variable-speed motor, 
with a speed ratio of 3 to 1, and is transmitted 
through short vee belts to a worm reduction 
gear directly driving the main selector gear 
shaft. Sliding gears are arranged to give four 
spindle speeds, with 3 to 1 progression, this gear 
range, coupled with the speed range of the 
driving motor, giving a selection of spindle 
speeds from 1} to 120 r.p.m. Final drive is 
transmitted by a bull gear at the rear of the 
face plate, and control is effected through a 
multi-plate driving clutch, which may be 
operated from either the headstock or the saddle. 
The headstock spindle is a carbon steel forging, 
with a large chuck flange. It is mounted in 
two white-metalled bronze bearings, the forward 
of which is 12in. diameter by 20in. long, the 
rear being 10in. diameter by 13in. long. A 
back gear is keyed on the spindle immediately 
behind the front bearing, and when needed it 
is coupled to the main shaft by a sliding gear 
operated by a geared hand wheel. Thrust is 
taken on @ plain white-metal-faced bearing, 
which is adjustable to take up wear. When 
using the face plate a hardened steel spigot is 
bolted on to the chuck flange for use in location 
and to prevent damage by an accidental blow 
when mounting the plate. 

In order to avoid the necessity for large bear- 
ing holes in the main castings, most of the ball 
and roller bearings have been fitted on recesses 
turned in the shafts. All of the plain bearings 
are lubricated under pressure by an oil pump, 
and caseade lubrication has been adopted for 
the gears and ball and roller 

A feature of the machine, is that its working 





capacity may be increased by widening the gap 
to take large-diameter work up to 4ft. 8in. 
long. This has been done by building the 
machine with a rigid base, along which may be 
moved an upper sliding bed, 14ft. long, carrying 
the saddle and tailstock. The two outer ways 
of the base are slotted to take guide blocks and 
locking bolts of the sliding bed. A racking 





screw_im the base of the sliding bed i turned 


ARRANGEMENT OF TAILSTOCK 


by hand to move the bed backwards or forwards 
and adjust the gap length. When the required 
gap is reached the bed is 'y held by the 
tightening of eight locking bolts. The sliding 
bed has two ways, the front one having a narrow 
step and the rear one an inverted vee guide. 





The saddle, cross slide and tool slide are 
power driven through a twelve-speed gear-box 
on the saddle apron, and feeds are cam-selected 
by the movement of a single hand wheel. In 
order to save the operator’s time during setting 
and returning the tool between cuts, an inde- 
pendent rapid power traverse unit is used. This 
unit comprises a 34 H.P. motor coupled to the 
gear train through a multi-plate clutch and 
operated by a “ dead-man’s” type handle, 
when rapid saddle or cross-slide movement is 
required. A method which has been adopted 
for selecting the direction of power feed to the 
saddle and cross slide is also worthy of particular 
note. This selection is done by @ ball handle 
on the saddle, which is moved on the “ joy- 
stick” principle. It is neutral in its upright 
position, but on being moved backwards, 
forwards, right, or left, automatically meshes 
Gicdbde quanto drive the eeddia"al the doce 
slide. On the handle being moved right or left 
the saddle-operating gears are meshed, and 
backwards and hanes a movement links up 
the cross-slide gears. 

Power drive to the tool slide is effected 
through a pair of bevel gears on a vertical shaft 
which connect the cross slide power shaft to the 
tool slide lead screw. A selector between the 
cross slide lead screw and power shaft is used 





to determine whether the feed is transmitted 
either to the cross or tool slide. Itis not possible 
to feed both by power together. To avoid the 
necessity for the operator to stretch over to 
the tool slide feed handle when it is towards 
the centre of the machine, a bevel gear shaft 





PRECISION LATHE 


It is provided with a steel rack in front for the 
traverse of the saddle and tailstock. The saddle 
slides along the two main flat ways, whilst the 
tailstock is carried on the lower step of the 


front way and in the inverted vee of the rear | gripped 





way. 


in a swan-neck extension may be fitted to the 
end of the slide lead screw and permit its con- 
venient manipulation. 

Tools are fixed in a 6in. diameter steel bar 
in trunnions which are integral with 
the tool slide casting. The rigidity and length 
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of the bar are such that deep recesses may be 
machined accurately without difficulty. When 
required, tool bars with racks in their bases, 
meshing with a wheel-operated pinion, may be 
used to permit easy tool-bar overhang adjust- 
ment to be made during setting or between 
operations. 

The tailstock is designed as a working feature 





PRECISION LATHE 


for machining operations, and not simply as 
@ supporting medium for work between centres. 
As may be seen from the drawing it is a heavy, 
rigid box casting, with a spindle 10in. diameter 
and 6ft. 6in. long. Along the bottom of the 
spindle is a rack through which it is moved by 
@ pinion keyed to a cross shaft. This shaft is 
turned through gearing by hand wheels on 
the operator’s side of the machine to give the 
spindle a working traverse of 3ft. The large 
hand wheel is for coarse or rapid feeds, whilst 
@ smaller wheel drives the cross shaft through 
@ worm wheel for fine feeds. The opposite end 
of the cross shaft is coupled through a gear-box 
to a three-speed 1 H.P. motor, the use of which 
supplements hand feed when the tailstock is 
being used for deep drilling and boring. In order 
to prevent backing-off of the tailstock, when 
working under heavy lateral loads, a pawl in its 
base is dropped into ratchet teeth set between the 
upper and lower front ways of the sliding bed. 
All power-driven movements of the lathe are 
controlled by # neat push-button switch panel, 
in @ convenient position on the saddle. 








An Improved Drilling Machine 


A NUMBER of interesting features to permit 
ease of control and simplicity in operation are 
incorporated in the new 30in. round-column 
drilling machine, shown in the accompanying 
illustration, and which is now being made by 
A. A. Jones and Shipman, Ltd., of East Park 
Road, Leicester. It is capable of drilling up to 
2in. diameter holes in mild steel, 2}in. in cast 
iron, and tapping up to l}in. Whitworth. As 
may be seen, lines of the machine are 
particularly clean, and all its controls are 
centralised within easy reach of the opera- 
tor. The spindle is directly driven through 
machine-cut gearing by a vertically mounted 
electric motor. All the and shafts are 
totally enclosed and automatically lubricated, 
@ pressure gauge being fitted to show that oil 
is being delivered during working. The gear- 
box provides eighteen spindle speeds, which 
are clearly indicated by a speed disc on the 
front of the machine. We are informed that 
three alternative ranges of spindle speeds can 
be supplied by the makers. The spindle is 
bored No. 4 Morse taper, with an extra cotter 








slot for holding a boring bar. It is of high- 
tensile steel with six driving splines, cut from the 
solid and mounted in a quill carrying an alloy 
steel feed rack, the end thrust being taken on 
combined journal and thrust bearings. It is 
counterbalanced by a weight enclosed within 
the machine column. 

Automatic feed to the spindle is through a 


four-rate feed-box, and the maker’s own instan- 
taneous feed mechanism, which gives one-lever 
control. In operation, the star hand lever is 
rotated to bring the drill down to the work. 
On releasing hold of the lever the automatic 
feed takes control, even if the drill is clear of 
the work, and feeds the drill until the pre- 














DRILLING MACHINE 


determined depth is reached, when the auto- 
matic feed trips out and enables the drill to be 
returned to its starting position clear of the 
work. If it is desired to cease drilling at any 
point of the automatic feed traverse before the 
required depth has been reached, all that is 
necessary is to rotate the hand lever in the 


disconnected, enabling the drill to be lifted clear 
of the work. The depth stop consists of 
a dial, which rotates with the cross axle; it 
is adjustable for the depth of hole to be drilled, 
and operative for both hand and automatic 
feed. The maximum stroke is obtained in 
several revolutions of the feed lever, and the 
depth stop is operative for the full stroke of 
12in. without resetting. An additional stop 
disconnects the automatic feed at a predeter. 
mined point prior to the full depth of hole being 
reached, so that blind holes can be finished 
with accuracy by hand. This stop can be set 
so that the feed is tripped either jin., in, 
tin., or ~in. before the full depth is reached, 
Where a tolerance greater than 0-0Ol5din. is 
permissible, the ordinary automatic feed trip 
is sufficient, and the additional stop need not 
be utilised. 

An ammeter built into the head to show the 
current consumed serves to show whether the 
most economical penetration rate is being used, 
and to indicate when the drill requires regrind- 
ing. Start, stop, and reverse to the motor on 
A.C. three-phase equipment is controlled by a 
sensitive switch on the head, operating through 
a star-delta reversing contactor gear, which 
incorporates overload and no-volt protection. 
This switch may be used in tapping operations. 

A stop switch for use in an emergency is 
fitted on the front of the base, and a touch of 
the foot stops the machine. 

The table swivels around the circular pillar 
and is traversed vertically by power drive. The 
vertical traverse is operated by means of high- 
ratio worm gearing, driven by a built-in motor 
and controlled by push buttons conveniently 
positioned on the front of the table. By 
pressing either the “Up” or “ Down” push 
buttons, the table will traverse whilst the 
pressure on the push button is maintained, and 
stops immediately on release. Limit switches 
are fitted, so that the traverse is automatically 
stopped when the table reaches its highest or 
lowest position. The push-button controls are 
only operative when the table locking handle 
is unlocked, so that once the table is set to the 
required height and the table locked, it is 
impossible to traverse the table, even if the 
push buttons are accidently pressed. An electric 
suds pump immersed in a tank in the machine 
base can be supplied if required. A copious flow 
of suds is delivered to the drill point through an 
adjustable piping system, and returned to the 
tank from the table trough by a telescopic pipe. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 


HIGH-SILICON IRON CASTINGS 


No. STA/25. With reference to the summary of 
the contents of this specification which appeared 
in our issue of October 5th, we are asked by the 
Metallurgy Division of the National Physical 
Laboratory to make it clear that the price of 6d. 
given at the end of the paragraph refers to the cost 
of the specification and not to that of the standard 
analytical samples obtainable from the Laboratory. 
These samples, in fact, cost 10s. 6d. each. 








Catalogues 





W. H. A. Rosertson anv Co., Ltd., Bedford.—Illus- 
trated catalogue of four-high rolling mills. 
A. P, Newatu anv Co., Ltd., Possilpark, Glasgow, N.— 
Illustrated brochure entitled ‘* Newall Branded Bolts.” 
Quvast-Arc Company, Ltd., Bilston, Staffs.—Technical 
circular No. T.C. 594, dealing with ‘‘ Vortic ” electrodes. 
Russzr Bonpsrs, Ltd., Dunstable, Beds.—Folder of 
notes on the subject of bonding to rubber, and entitled 
‘* A * Flexible ° Commentary.” 
Bedford 


— W.C.1.—Illustrated booklet giving particulars 
° 





reverse direction, and the automatic feed is 


Mrrouett, Construction Company, 1, 
firm 


civil engineering and building contracts carried out by 
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The Mechanism of Tool Vibra- 
tion in the Cutting of Steel* 


By Professor R. N. ARNOLD, D.Sc., Ph.D. M.S., 
M.I. Mech. E.f 


(Continued from page 356, November 2nd) 


Forces Acting on Tool and Possibility of Self- 
Induced Vibration.—The forces existing between 
a tool and the metal which it is cutting may be 
very complicated, especially if the tool is itself 
in vibration. Under steady non-vibratory con- 
ditions it is usual to consider the force on the 
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Fic. 7—Explanatory Diagrams of Cause of Self-Induced 
Vibration 


tool as composed of three component forces 
mutually at right angles. Of these the vertical 
force has normally the greatest magnitude, and 
being the major cause of the vertical deflection 
of the shank, may reasonably be assumed to 
control to a large extent any vibration which 
occurs. 

To understand the vibratory influences which 
may be introduced during cutting it is legitimate 
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Fig. 8—Ezplanatory Diagram Showing Reason for 
Existence of Forced Vibration 


to assume the tool set in motion with a free 
vibration of small amplitude, and study the 
changes which occur in the vertical force during 
any one cycle. This is obviously admissible, 
for the cutting force on a tool can never in 
practice be exactly constant, and any small 
fluctuations can start a free vibration; the 
crucial test is whether this vibration, once 
started, shall increase or decrease in amplitude. 





* Institution of Mechanical Engineers. Cutting Tools 
Research: Report of Sub-Committee on Carbide Tools. 
October 26th, 1945. Abridged. 

t Professor of Engineering, University College of 
Swansea; formerly of research department, Metro- 


Examination shows that there are at least 
four distinct effects introduced by initiating 
vibration. Thus the vertical force on the tool 
may vary due to :— 

(i) Variable depth of cut produced by the 
movement of the tool point. 

(ii) Variable top rake resulting from the 
change of slope. 

(iii) Variable speed of tool relative to work. 

(iv) Influence of cutting action of flat at 
tool point. 
Of these, (i) and (ii) increase with deflection, and 
it can be shown mathematically that they 
mainly affect the elastic stiffness, and therefore 
the frequency of the vibration. Experiment 
shows that their influence is small and may be 
neglected. Factors (iii) and (iv) are of para- 
mount importance ; but while it is possible to 
gain experimental knowledge of (iii), no corre- 
sponding measurement has been found possible 
for (iv). ; 
Consider first the effect of speed variation 
during each cycle. The relation of cutting force 


gradient is encountered ; for example, the shape 
of the curve of Fig. 7b is no deterrent to vibra- 
tion when the speed of the work is V. At speed 
V’ the vibration could not start on its own 
initiative, but a slight impact might be enough 
to give it an amplitude at which the self-induced 
influences would predominate. 

The way in which tool wear may modify the 
force relation during vibrati_n is not clear, and 
apart from the fact that tool wear does increase 
the severity of vibration, no experimental 
measurement of its mechanism appears applic- 
able. What is known, however, is that the flat 
is in contact with the work during the half- 
cycle in which the tool is moving downwards. 
It is reasonable, therefore, to assume that the 
vertical force on the tool is increased during this 
period, a condition which would result in an 
increase of energy to the:system. The area of 
the right-hand diagram of Fig. 7c represents the 
energy input to the system per cycle when the 
cutting speed varies between v, and v, The 
dotted curve shows a hypothetical increase of 
force to correspond to the above argument, and 





to cutting speed will depend on the physical 
properties of the material being machined, and 





x 28 dia. 


Feed, 0-5 tool breadth. Frequency, 1,910 cycles 
per sec, Cutting speed, 520 ft. per min. 


to a lesser extent on the shape of the tool. In 
Fig. 7a a straight line relation of negative 
gradient has been assumed to represent the 
relation between force and cutting speed. 
Suppose the speed of the work is V and that, due 
to tool vibration, the actual cutting speed varies 
between the limits v, and v,. Condition v, will 
exist when the tool is in mid-position and 
moving downward, for then the relative velocity 
will be a minimum. Similarly v, will occur at 
mid-position when moving upward. This 
scheme of operations reveals that when moving 
downward an additional downward force of 
(P,—P) acts on the tool and when moving 
upward an additional upward force of (P—P,). 
In each case, therefore, the excess force is in the 
direction of motion of the tool, a condition 
which, in the absence of damping, will initiate 
self-induced vibration. In such cases energy is 
fed into the vibrating system by the variable 
force created and controlled by the vibration. 
The above consideration reveals that a nega- 
tive characteristic in the force-speed relation 
introduces dynamical instability which results 
in vibration. By a similar argument it may be 
shown that a positive characteristic results in 
dynamical stability. Complications arise, how- 
ever, if the relation is of such a form that it 
possesses both positive and negative gradients. 
In such cases the resulting tool motion would be 
difficult to predict ; but so long as a negative 
gradient exists in the vicinity of the mean cut- 
ting speed, some vibration will be induced 
and will build up until the positive and negative 
influences are neutralised. It does not follow, 





politan-Vickers Electrical Company, Ltd.. Manchester. 


however, that this will occur whenever a positive 


it will be seen from the new area of the space- 
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Feed, 0-33 tool breadth. Frequency, 1,930 cycles 
per sec. Cutting speed, 650 ft. per min. 


Fic. 9—Surfaces showing Phasing due to Forced Vibration 


force diagram that this would contribute con- 
siderably to the energy input per cycle. 

The restrictions which may be imposed on 
such vibrations are worthy of consideration. It 
is obvious that if the amplitude continues to 
increase a point will be reached at which the 
vibratory speed of the tool at its mid-position 
is exactly equal to the speed of the work. When 
this condition is reached a cutting speed of 
zero will occur instantaneously during each 
cycle, and any further increase in ampli- 
tude will result in the cutting speed becoming 
negative. 

This appears, at first sight, to set a natural 
limit to the vibration, but further consideration 
indicates that this is not necessarily the case. 
It may be deduced from Fig. 7a that if the 
amplitude reaches the condition at which the 
instantaneous cutting speed becomes zero, 
energy is being constantly fed into the system. 
Unless other damping influences are present to 
neutralise this energy the amplitude must still 
continue to increase. However, on a negative 
cutting speed being attained, the frictional force 
at the tool point reverses direction and thereby 
absorbs a large amount of energy. It may be 
concluded, therefore, that with a negative 
gradient for the force-speed relation the ampli- 
tude of vibration may reach or even surpass the 
condition V=2nfA,, where V denotes the 
velocity of the work, f the frequency of tool 
vibration, and A, the amplitude of vibration 
at the tool point. The damping characteristics 
of the tool shank may, however, have a deter- 
mining influence on whether such an amplitude 
is attained. 
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INVESTIGATIONS WITH CUTTING INTERFERENCE 
- Introduction—The investigations previously 
described were all conducted with feeds greater 
than the length of contact of the tool. It is 
obvious that, apart from the machining of 
screw threads, such feeds are of little practical 
importance, and cases with feeds less than the 
tool breadth will now be considered. Under 
such conditions forced vibration supplements 
the self-induced vibration. The distinction 
between these two. vibratory influences should 
be clearly appreciated. With self-induction 
the vibration exists in virtue of the forces 
derived from its own motion. When the system 
is brought to rest, no periodic forces exist, 
though a minute disturbance will set the system 
again in motion. Forced vibration results 
essentially from an external periodic force, 
which is quite independent pf the system on 
which it acts. The amplitude attained depends 
on the magnitude and frequency of this force 
and the inherent damping; but if the fre- 
quency is close to the natural frequency of the 
system, a large vibration may result from a 
relatively small force. 
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Frequency, 1820 cycles per second. 
Depth of cut, 0-010in.; feed, 4/g9in. 


Fic. 10—Amplitude-Speed Characteristics for Progressive 


Wear at Tool Point 


Cause of Forced Vibration.—To appreciate 
the cause of forced vibration when using a small 
feed, the sequence of events from the start of 
cutting will be considered. Assume that the 
frontal contact of the tool with the work is 
greater than the tool movement per revolution, 
as illustrated in Fig. 8. 

When cutting commences, self-induced vibra- 
tion is rapidly initiated during the first revolu- 
tion. ing subsequent revolutions, however, 
‘the force acting on the tool is the result of two 
actions (i) that of shearing the new material 
at A (Fig. 8), (ii) that of cutting through a 
portion of metal B of undulating profile pro- 
duced during the previous revolution. The first 
of these sustains the self-induced vibration, 
while the second produces a periodic force on 
the tool. Furthermore, since the profile cut 
during the previous revolution has a wave fre- 
quency close to the natural frequency of the 
tool, the periodic impulses will (assuming a 
constant machine speed) approximate to the 
resonant frequency, thereby exerting a power- 
ful influence. 

An anomaly may be observed here, in that 
the force producing the vibration is dependent 
on the vibration which existed at a previous 
time. The t might claim that this is 
in effect a self-induced vibration, but mathe- 

‘matically it has all the characteristics of a forced 
vibration. 

Phasing of Vibration.—When forced vibra- 
tion exists, a certain time relationship exists 
between the movement of the system and the 
force by which it is sustained. For instance, if 
the force be harmonic and its frequency exactly 
equal to the undamped frequency of the system 
(a condition of resonance), it is found that the 
motion lags precisely a quarter of a period (or 
90 deg.) behind the force. This means that 
when the force is maximum downward, the 
system is at its mid-position and moving down- 
ward. The phase relation depends also on fre- 

‘quency and damping, but this need not. be 
considered here. 


jected to forced vibration in the manner 
described, it tends to produce a wave which 
bears a definite phase relation to the previous 
contour. In spite of the fact that the surface 
wave length may not bear the correct relation 
to the circumferential length, it is found that 
perfect phasing will, in general, be rapidly 
attained, any discontinuity occurring at the 
end of the first revolution being rapidly 
eliminated. 

This type of cutting leads to the production 
of many fascinating surface patterns, two of 
which are shown magnified in Fig. 9. Reproduc- 
tions a and 6b show respectively the appearance 
of the surface cut with feeds approximately 
two-thirds and one-third the breadth of the 
tool. In. the latter case complication arises 
due to the fact that the tool interferes with the 
contours of two previous revolutions. 

Amplitude as Affected by Attitude and Shape 
of Tool.—The investigations so far described 
have all been conducted with a tool shape chosen 
for scientific convenience rather than practical 
utility. The development of vibration under 
more practical conditions was studied by using 
a tool of the form shown in Fig. 2c, ante. After 
careful lapping, it was subjected to test, the 
depth of cut being 0-010in. and the feed 4/,,in. 
When slight vibration became evident readings 
were taken at cutting speeds from 135ft. to 
900ft. per minute in ascending order. This 
speed range was covered nine times, and the 
results were plotted, as shown in Fig. 10. 

It will be seen that during the initial stages 
of wear (curves 1 to 4) the amplitude, far from 
exhibiting a straight-line characteristic, actually 
decreases at the higher speeds. Ultimately, 
however, the amplitude rises and approaches 
the dotted line representing the criterion 
pA,=V. It is considered that these results 
reflect the effect of the flat on the tool point, the 
size of which is greater in relation to the surface 
wave length as speed is reduced. This may have 
a considerable effect on the self-inductive 
influence. 

From the practical standpoint, however, the 
results show that after a few minutes’ cutting 
time, the vibration builds up to approximately 
the same magnitude as that obtained from all 
other tests. Furthermore, iments carried 
out with the same tool after a small radius had 
been lapped on the point, revealed that full 
vibration developed even more rapidly. 








Canadian Engineering Notes 
Engineering Standards 


A STATEMENT that “a solid basis of 
agreement” had been reached was issued 
following final committee meetings of a con- 
ference held at Ottawa during the latter part 
of September and the first week of October on 
unification of engineering standards among 
representatives of Britain, the United States, 
and Canada. 

The conference, the third sponsored by the 
Combined Production and Resources Board of 
the three countries, was attended by a dis- 
tinguished group of British, American, and 
Canadian engineers, the British delegation being 
headed by Mr. 8S. J. Harley, of the Machine 
Tool Control, Ministry of Supply. 

The major achievement, in the opinion of all 
three delegation heads, was the proposed basic 
standard for a simple screw thread suitable for 
use of all countries using the inch system of 
méasurement. The adoption of new standards 
approved by the conference depends on their 
voluntary acceptance by industry in the three 
countries through their respective standards 
associations. Some representatives expressed 
the opinion that what they termed the “A.B.C.” 
(American, British, Canadian) standards would 
be approved by the three national bodies. 

Of particular interest to professional engi- 
neers and technical societies was a gathering at 
one stage of the conference, presided over by 
Reconstruction Minister C. D. Howe, Canadian 
representative on the Combined Production 
Board, who introduced a number of speakers. 
He recalled that he was the oldest surviving 





It is not surprising that when a tool is sub- 


self was particularly keenly aware of the need 
for unification of standards. That need came 
with greatest force to Canadian authorities 
shortly after the inception of the British 
Commonwealth air training plan. Originally 
it had been decided that the aircraft to be used 
in the training of Dominion and United Kingdom 
airmen should be built in Great Britain. But 
the fact that different engineering standards 
existed between Canada and the United 
Kingdom would not permit of the manufacture 
of aircraft parts for the British-built machines 
in Canada. ‘* We came to the conclusion,” said 
Mr. Howe, “ that. the only solution was that 
Canada must manufacture these aircraft her. 
self, changing the designs to conform with 
Canadian standards. This plan was carried out 
and the British Commonwealth air training plan 
became one of Canada’s greatest contributions 
to United Nations’ victory.” 

A special tribute to Canada for the part it 
has played in standards unification was voiced 
by Elmer J. Bryant, chief of the United States 
delegation. Lives had been lost and money 
and materials wasted in the past by the simple 
lack of engineers of the three countries talking 
the same technical language. Unification, he 
said, was a matter of good engineering, com. 
bining the economic, the practical and the 
theoretical. 

General Macrae, Canadian Department of 

Munitions and Supply, a native of Canada, who 
has been in the British Army for many years, 
said that when he came to Canada to supervise 
production of 25-pounder field guns, Bren guns, 
and Bofors guns, he had to learn and talk an 
entirely new engineering language. It was of 
paramount importance to the English- i 
peoples, he said, that agreement be found in 
technological definitions and tolerances. 
The conference included technical discussions 
on screw threads, pipe threads, limits and fits, 
drawing practice, and metrology with a view 
to’ obtaining common standards for the three 
countries. 


Turbo Fuel for Aeroplanes 


A new turbo fuel consisting largely of 
kerosene is powering the British “ Meteor ” jet 
fighter aeroplane recently brought to Canada 
by the Royal Canadian Air Force—the first jet 
aeroplane to be seen in the Dominion. The 
special blend of kerosene and other petroleum 
fractions being used to power the “ Meteor ” in 
Canada was developed in the Sarnia laboratories 
and refinery of Imperial Oil, Ltd., to meet 
British specifications. It was the first such fuel 
used in Canada im aircraft, and may herald a 
new era in fuels not only for flying, but also for 
other uses. 


New Power Plant 

The Calgary Power Company, Ltd., 
Calgary, Alberta, is planning to enlarge its 
facilities for producing electric .1 energy by the 
construction of a new dam and power plant at 
the Barrier site on the Kananaskis River, in 
the Bow River forest reserve. The dam will 
permit 1100 cubic feet of water per second to be 
diverted through the structure to the power- 
house immediately below the dam, where the 
water will be returned to the Kananaskis River. 
The installed capacity will be 13,500 H.P. in one 
unit and the reservoir will flood approximately 
673 acres in the Kananaskis River valley above 
the dam site, to provide some 17,000 acre-feet 
of active storage. 


Engineer Honoured 

Sir William Stanier was made an 
honorary member of the American Society of 
Mechanical Engineers during a visit to Ottawa 
recently. The function was under the joint 
auspices of that society and the Engineering 
Institute of Canada, and was attended by 
British, American, and Canadian engineers 
attending the conference on unification of engi- 
neering standards then in session. Recon- 
struction Minister Howe, honorary member of 
both bodies, presented Sir William for the 
honour with the citation :—“ For outstanding 
engineering contributions to locomotive design, 
for far-seeing leadership in engineering research, 
and for distinguished scientific service in World 





member of the C.P.R.B., and said that he him- 


War II.” 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Turkey’s Industries 


The Department of Overseas Trade has 
recently issued a Review of Commercial Conditions 
in Turkey, which contains, amongst other matters, 
some information relating to the industrial wartime 
development of that country. Dealing specifically 
with the iron and steel industry, which is hs deed 
round the works at Karabuk, the review states that 
the coke and pig iron sections were opened in 1939, 
and the production of steel, bar iron, and pipes was 
begun early in 1941. Production in 1942 was on a 
larger scale than in 1941, but it fell a good deal 
behind the output for which the works were 
The principal production figures for 1942 were :— 
Coke, 178,000 tons ; pig iron, 67,000 tons ; bar iron, 
66,000 tons ; steel, 50,000 tons ; and pipes, 49,000 
tons. About 4000 people were said to have been 
employed in the Karabuk works, the plant for which 
was erected by a United Kingdom company. It is 
pointed out that the iron and steelworks at Karabuk 
obtain the bulk of their iron ore from deposits at 
Divrik, though some ore is also supplied from mines 
at Gurek. Divrik ore is mined on the surface and 
very considerable stocks have been built up in 
recent years, amounting at the end of 1941 to 
182,000 tons of screened ore. Production in later 
years is said to have been restricted. The pro- 
duction of unwashed coal in Tur! was 3,165,741 
tons in 1943, and, with one exception, coal output 
increased during the war years in spite of many 
difficulties eaused by lack of equipment and a 
shortage of labour. Copper production amounted 
to 9200 tons in 1943 from the three mines which 
were being worked. Further deposits are said to 
have been discovered, but it is not known if they are 
yet being exploited. Chrome ore production in 
Turkey has declined steadily since before the war, 
and actual exports of chrome ore during 1942 did 
not exceed 117,000 tons. In surveying the possi- 
bilities of Turkey as a post-war market for United 
Kingdom exports, the review says that opportunity 
should occur for the supply of capital goods in con- 
nection with various public utility. schemes which 
have already been begun or which have been 
planned. Among these are paper, cellulose, chlorine, 
and eement factories, which have been under con- 
struction for some time. Contracts for these factories 
were all awarded in the first instance to German 
firms, but progress has been held up owing to the 
inability of the contractors to su the necessary 
electrical equipment, cables, &c oo Wak on the con- 
struction of the Catalagzi electric power station, the 
contract for which was awarded to a United 
Kingdom firm in 1940, is due to be resumed as soon 
as possible, and other electrical schemes under con- 
sideration include those at Kutahya, Caglayik, 
Adalia, and Zarnmak. Port construction work is 
being investigated, and competent authorities are 
studying possible extensions of the existing railway 
system. There should, therefore, be openings for 
United Kingdom contracting firms in this con- 
nection. 


Scotland and the North 


The activity of the Scottish iron and steel 
industry has been steadily increasing in the last few 
weeks, and a good rate of employment is now being 
maintained in most departments. are several 
indications of the extent of peacetime requirements 
of iron and steel consumers at home, especially of 
the shipbuilding, locomotive, and other heavy engi- 
neering industries. Export business is still governed 
by official restrictions, but its present volume is 
making a useful contribution to producers’ order 
books. The tonnages released for export, however, 
are a good deal below the amounts in for from 
overseas sources. Shipping facilities are restricted, 
and this, naturally, is one of the factors affecting the 
extent of overseas business which can be handled. 
Nevertheless, the active export demand is a matter 
of first importance at the moment. In the steel 
trade, business in plates is much more satisfactory 
than it was a few months aa. The demand for 
heavy descriptions from the shipyards has not yet 
developed a great deal, but the oral for medium plates 
is more insistent and delivery dates tend to lengthen. 
The continued pressure for sheets is, of course, the 
most prominent feature of the steel industry, and 
the active condition of the sheet mills seems likely 
to be continued for some time to come. The keenest 
demand is for light-gauge black sheets, and some 
makers are now not able to promise delivery before 
the second period of next year, Galvanised sheets 
are in brisk request, but deliveries of these must of 
necessity be restricted until the labour situation in 
the galvanising departments is easier. Re-rollers 
have a fair number of orders in hand, business on 
export account helping to strengthen the position. 
The overseas demand for small bars and sections, 








Export quotations are f.o.b. steamer 


and also hoops and reinforcing rods, is active, though 
home business is not more than moderate. There is 
little, if any, change in the semis supply position, 
and the re-rollers are anxious to see some improve- 
ment. Pig iron production is maintained at as good 
a rate as is possible under present conditions, and 
the needs of users of foundry and steelmaking grades 
are being satisfactorily met. The Lancashire iron 
and steel trades are fairly well employed, and with 
the consuming industries making some progress in 
the transition to peacetime conditions market 
activity is moderately good. The foundries are 
receiving an increasing amount of business, but they 
are still experiencing difficulty in obtaining sufficient 
labour. 
of pig iron as stocks of all grades are very small. 
Business in finished iron continues to be good, with 
the exception of Nos. 3 and 4 quality bars, offers of 
which are at present very limited. Steel plates of 
most descriptions are well taken up, there being a 
particularly good demand from locomotive builders 
and boilermakers. Heavy joists and other struc- 
tural material are not a very prominent feature at 
present, but there is a fair business in light structural 
material. Apart from the smaller diameters, there 
is an active demand for mild steel bars. Blooms, 
billets, and other semis are in regular request. The 
North-West Coast steelworks are busy. The 
hematite pig iron trade also continues at a fair rate, 
though the demand has abated somewhat in recent 
weeks. 


The North-East Coast and Yorkshire 


The increasing activity to be seen in the 
North-East Coast iron and steelworks reflects the 
progress that is being made in the change-over to 
peacetime operations in the engineering and allied 
industries. Producers of iron and steel now have a 
considerable volume of orders in hand, and are 
thereby assured of a good rate of employment 
during the coming months. The demand both from 
home and overseas continues to expand, and pro- 
duction figures may be expected to show improve- 
ment, although shortages of labour and fuel 
inevitably place some restraint upon current opera- 
tions. Pig iron production is maintained at a rate 
which just about covers present needs. The light 
castings foundries, in particular, are pressing for 
bigger allocations in view of the strengthening 
demand for building and a variety of domestic 
castings. The steel plants continue to receive suffi- 
cient quantities of basic iron and deliveries of low- 
phosphorus and refined irons are for the most part 
satisfactory. The output of hematite is still some- 
what limited, but this grade is more freely allocated 
now that the urgent demands imposed by wartime 
conditions have . In the last two or three 
months the activity of the shipbuilding yards has 
been increased by the placing of orders for new 
merchant shipping, and this is bringing about an 
improved demand for the necessary material. 
Specifications for steel plates are now more numer- 
ous, and the mills are much better employed. 
Structural material, such as heavy joists, is 
attracting more attention. MRe-rollers of bars, 
strip, and light sections now have a great deal of 
work in hand, but their anxiety over supplies of 
semis has not lessened. They are continually 

pressing for bigger deliveries. of billets, and all 
raiiahte defective material that can be utilised is 
readily taken up. The demand for sheet bars is also 
very keen in view of the big commitments of the 
sheet mills. All sheet makers are working at a high 
rate of production, but even so it is difficult for 
them to keep pace with their delivery obligations, 
and inquiries about new business are coming forward 
continually. The Yorkshire steel trade is, generally 
well employed, although problems associated with 
labour transference continue to cause concern. In 
many departments there is a lack of skilled labour 
which retards development of business. Basic 
steel producers are quite well employed, and a 
moderate amount of business is reaching makers of 
acid-carbon steel. Supplies of raw materials to both 
these sections of the trade are satisfactorily main- 
tained. Railway material of various kinds is in good 
demand and works engaged in the production of 
shipbuilding requisites are also well occupied. 
the Sheffield area the demand for stainless steel 
continues to increase, but the output of polished 
sheets is still hindered re rR ty the shortage 
of operatives for the polishing plants. 


The Midlands and South Wales 


Conditions in the Midlands iron and steel 
industry are generally active, although the shortage 
of labour in some departments is slowing down the 
rate of expansion. There is a good deal of business 


There is pressure for improved deliveries | ing 





Unless otherwise specified home trade quotations are delivered f.0.t. 


in hand, however, and the demand continues to 
grow. The steelworks are fairly busy, and continue 
to make progress in the changeover to production 
of a civilian nature. The demand for plates is now 
showing an improvement and the mills are more 
fully occupied than they were a few months ago. 
Locomotive builders and boilermakers are making 
bigger requests for plates, but the needs of the 
shipbuilders, whilst increasing, are still 
Re-rollers of small bars, strip and light sections 
do not lack orders, and with a growing volume 
of business continue to press for bigger supplies 
of billets. The brisk demand for sheets shows 
no sign of abating, and all makers are maintain- 
a high rate of production in the effort to 
keep up with their commitments. Big tonnages 
of sheet bars are therefore passing regularly into 
ee Other products which are in constant 
are arches, props, and bars required for 
colliery maintenance, and permanent way equip- 
ment of all kinds, big tonnages of which are being 
taken up for railway reconstruction schemes. The 
foundries engaged in the production of light castings 
are anxious to obtain bigger Prag 0% of high- 
phosphorus pig iron, in view of the ine 
demand that is now reaching them. The light 
foundries, however, find considerable difficulty in 
obtaining sufficient labour, and, consequently, their 
output is limited. Improvement in their labour 
position will, however, lead to further pressure for 
high-phosphorus iron as the present make is barely 
sufficient to cover requirements. General engi- 
neering and jobbing foundries are receiving more 
work, but their present supplies of low and medium- 
phosphorus and refined irons appear to be adequate 
to their needs. The finished iron industry is 
moderately well employed. There is a 
demand for best and Crown quality bars, and satis- 
factory bookings for bars of Nos. 3 and 4 quality. 
Activity is increasing in the South Wales iron and 
steel market, and the transition topeacetime employ- 
ment appears to be proceeding smoothly. Business 
in finished steel continues to improve. Both heavy 
ie light plates are in growing demand, and 
makers of sheets are now so heavily booked that 
additional business is difficult to place. There is 
no abatement in the demand for semi-finished steel, 
and although production of billets and sheet bars 
is considerably higher than it was, it is still diffi- 
cult to satisfy consumers’ needs. steady business 
continues to be transacted in the tinplate market. 
The volume of recent orders has shown some 
decline as producers now have little to offer for 
the present period. Export business is still limited 


“Tron and Steel Scrap 


There is a fairly active business in iron and 
steel scrap in most areas. The demand continues 
to be concentrated principally on heavy, good-class 
material, and although in some cases there is more 
interest being shown in the lighter, inferior grades 
stocks of this kind of material are considerable. 
With increasing production at the steelworks, bigger 


also | deliveries of heavy, mild steel scrap are sought 


after, and in the last week or two there has been an 
improvement in the demand for this material cut 
to foundry sizes. Bundled steel scrap and hydrau- 
lically compressed steel s have lately 
become less plentiful, and consequently all available 
quantities are being disposed of easily. Supplies 
of good heavy and chipped mild steel turnings have 
also declined, and steelworks are anxious to acquire 
as good quantities as possible. Business in mixed 
wrought iron and steel scrap for the basic steel 
furnaces is an active feature, the demiand for good- 
quality heavy material being regularly maintained. 
Current transactions in light material do not 
amount to very much. The market for good heavy 
cast iron scrap continues to be brisk, and in many 
instances merchants are being pressed for bigger 


‘deliveries. Trade in light cast iron scrap is not 


outstanding, as the quantities available for disposal 
are relatively small. There is a scarcity of good 
cast iron machinery scrap in cupola sizes, and some 
consumers are showing a to take bigger 
quantities of lower grades of this description to 
help out their supplies. There is a brisk request for 


In| short heavy steel scrap suitable for foundry use. 








“Tre Battte or Sreex.”—A well-illustrated 
booklet, recording the achievements of the British 
iron and steel industry during the war years, has 
been prepared by the British Iron and Steel Federa- 
tion. The booklet has now been issued under the 
title ‘‘ The Battle of Steel.” It is to be distributed 
abroad. 
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Miscellanea 

CoLLEGE oF AERONAUTICS.—The Board of 
xovernors of the College of Aeronautics has 
appointed as Principal of the College, Mr. E. F. 
Relf, C.B.E., F.R.S., F.R.Ae.S. Mr. Relf has been 
serving since 1925 as Superintendent of the Aero- 
dynamics Division of the National Physical Labo- 
ratory, Teddington. 
THe Late Srr Guynn WEstT.—We regret to have 
to record the death on Tuesday, November 6th, in 
London, of Sir Glynn West, at the age of sixty-eight. 
He was educated at Sedbergh School, and became 
well known as an administrator and industrialist. 
During the last war he served as Deputy Director- 
General of Munitions Supply, Controller of Shell 
Manufacture, and Director-General of Shell and 
Gun Manufacture. He was a member of the 
Munitions Council, and after the war was the chair- 
man of Sir W. G. Armstrong-Whitworth, Ltd., and 
later chairman of Armstrong-Siddeley Motors, until 
his retirement in 1926. He was also a director of 
McMichael Radio, Ltd., and other companies. 


Resumt L.N.E.R. “ Pactric”? EnciIng.—As a 
result of a misunderstanding on our part, the two 
locomotives illustrated on page 313 of our issue of 
October 19th were wrongly described. The upper 
view—‘‘ Great Northern ” “ No. 4470 ’’—is not one 
of the original engine built in 1922, but of that 
engine as rebuilt in 1945. The lower view—engine 
“No. 4496 °—has no connection with the upper 
one. It illustrates a class ‘‘ A 4’ locomotive, which 
was originally called the ‘“‘ Golden Shuttle,’ and 
was recently renamed the ‘‘ Dwight D. Eisenhower ”’ 
and repainted in the peacetime livery of garter 
blue. In the opening sentence the words “ and 

‘ Dwight D. Eisenhower ’ ’’ should accord- 
ingly be omitted. 


Personal and Business 


Mr. N. Ker Livpsay has been appointed the first 
director of the British Non-Ferrous Metals Federa- 
tion. 

Mr. A. H. Crovucuer has been appointed chief 
engineer of Nichols Compressors, Ltd., Oakcroft 
Road, Tolworth, Surrey. 

Lievut.-CoLonet K. G. MaxweE tt has resumed his 
duties as publicity manager of the Metropolitan- 
Vickers Electrical Company, Ltd. 

SPECIALLOID, Ltd., has opened a service depot at 
32, Linen Hall Street, Belfast, in charge of Mr. 
F. W. Callaway, district engineer. 

Mr. C. B. M. Date has been appointed chairman 
of the Gas Turbine Panel of the British Internal 
Combustion Research Association. 


Mr. E. J. Barcuetor, director of sales of the 
Darwin group, and Mr. H. C. Yaffe, general manager 
of production, Darwins, Ltd., have been appointed 
to the board of Andrews Toledo, Ltd. 

Davip Brown AND Sons (HUDDERSFIELD), Ltd., 
have removed their London office to Haymont 
House, 3, Panton Street, Haymarket, 8.W.1 (tele- 
phone, Whitehall 5061; telegrams, Dabrogears, 
Phone, London). 

Mr. ArTHuR Grounps has become secretary of 
the Coal Industry Joint Fuel Efficiency Committee 
in place of Mr. F. A. H. Elliot, who has resigned on 
account of his increasing commitments as director 
of the Combustion Appliance Makers’ Association 


E. H. Jones (Macutne Toots), Ltd., announces 
that Mr. Sidney Player has joined the board. Mr- 
C. E. Rockwell has resigned his position as director 
and general manager, and has been succeeded by 
Mr. E. J. M. Jones. Mr. E. H. Jones has joined 
the board of the Newall group of companies. 

Tue CopreR DEVELOPMENT AssocriaTION has 
acquired premises at Kendals Hall, Radlett, Herts, 
to which all urgent communications and. applica- 
tions for literature should be addressed. The Asso- 
ciation will continue to maintain its registered 
address at Grand Buildings, Trafalgar Square, 
W.C.2. 

Tue British THomson-Hovuston Company, Ltd., 
announces that Mr. H. Jack has been appointed 
chief electrical engineer; Mr. A. A. Pollock, chief 
mechanical engineer ; Mr. G. S. C. Lucas, assistant 
chief electrical engineer; and Mr. K. R. Hopkirk, 
assistant chief mechanical engineer. These arrange- 
ments do not affect the turbine engineering depart- 
ment, of which Mr. R. H. Collingham remains chief 
engineer. 

Wrui1sm WaHITEHOUSE AND Co. (ATLas ForGE), 
Ltd., Netherton, Dudley, is the name of a new com- 
pany which has been formed to manufacture and 


Memoranda 


building and engineering industries and allied 
trades. Modern plant is at present being installed, 
and plans have been made to use new methods both 
in forging and finishing the tools. The directors 
are W. H. Whitehouse, H. Bates, and C. A. Roper. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the tT1mE and PLACE at which 
the meeting is to be held should be clearly stated. 





Chartered Surveyors’ Institution 
Monday, Nov. 12th.—12, Great George Street, West- 
minster, 8.W.1. Presidential Ziaron, E. B. 
Gillett. 2.30 p.m. 
Institute of British Foundrymen 


Saturday, Nov. 10th.—Scottish Brancu: Royal Tech- 
nical College, Great George Street, Glasgow. ‘“‘ The 
German Steel Foundry Industry,” B. Gray. 3 p.m. 
—W. Ripine Section: Technical College, Brad- 
ford. ‘“‘Steel Foundry Sand Practices,” R. Foster 
and H. Stoker. 6.30 p.m.—Linocotn SscrTIon: 
Technical College, Lincoln. ‘‘ Consistency and the 

pola,” C. A. 2.45 p.m, 

Saturday, Nov. 17th.—E. Miptanps Section: Technical 
College, Leicester. ‘‘ A New Method of Investigating 
the Behaviour of Charge Materials in an Ironfoun 
Cupola and Some Results Obtained,” N, E, 
Rambush and G. B. Taylor. 6 p.m.—WALEs AND 
Mownmovuts Brancx: Glanmoor Foundry, Llanelly. 
“Gating and Feeding of Steel Castings,’ 8. T. 
Jeunaatd i, E. D. Wells, and L. Finch. 2.30 p.m. 


Institute of Economic Engineering 
on all ee Hotel, Aldwych, W.C.2. 
* Stan m for Time Recording, Progressing, 
and Costing,” V. Carr. 2.30 p.m. , 
Institute of Marine Engineers 
Tuesday, Nov. 13th.—85, Minories, E.C.3. “ Stainless 
Steels for Turbine Blading,” A. Allsop. 5.30 p.m. 


Institute of Transport 

Monday, Nov. 12th—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“*Modern Methods of Handling Goods at Railway 
Stations,” T. W. Royle. 5.30 p.m. 

Institute of Welding 

To-day, November 9th.—BreMIncHAM Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “ Review of the Application and 
Development of Oxygen Cutting,” R. Dore. 
6.30 p.m. 

Wednesday, Nov. 14th.—W. ScoTtanp Brancz : Inst. of 
Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow. “The Use of Welding and 
Riveting in Shipbuilding,” G. Roberts and J. F. 
Morton. 6.30 p.m.—N. Lonpon Branca: Technical 
College, Queensway, Enfield. ‘‘ Welded Construc- 
tion and the Drawing-Office,”” H. V. Hill. 8 p.m. 


Institution of Automobile Engineers 

Tuesday, Nov. 13th.—CoventTry Branca: The Geisha 
Café, Hertford Street. ‘* Some Factors Influencing 
Design for Export,” R. A. Stavert. 7 p.m.—LuTon 
Branou : George Hotel, Luton. ‘ Air Conditioning, 
Heating, and Ventilating of Vehicles,’ K. B. 


Hopfinger. 7.15 p.m. 

Wélaien es A pon Section: The Uni- 
versity, Leeds. ‘‘The Automobile and the Com- 
munity—A Study in Action and Reaction,” F. G. 
Woollard. 6.50 p.m. 

Thursday, Nov. 15th.—Derrpy Section: School of Arts, 

Green Lane, Derby. ‘‘The Automobile and the 

Community—A Study of Action and Reaction,” 

F. G. Woollard. 7 p.m. 

Monday, Nov, 19th.—Guiascow Brancu: 39, Elmbank 

Crescent, Glasgow. ‘‘A Brief Review of the War- 

time Development of Military Road Vehicles, 

1939-45,” H. W. Fulton. 7.30 p.m. 


Institution of Chemical Engineers 
Tuesday, Nov. 13th.—Royal Institution, 21, Albemarle 
Street, W.1. ‘‘ Large-Scale Gas Distribution and 
Usage in Steelworks,” E. Hemingway Jones. 
5.30 p.m. 
Saturday, Nov. 17th.—N.W. Branoxn: College of Tech- 
nology, Manchester. ‘‘ Heat-Resisting Steels,” L. F. 
Keeley. 3 p.m. 
Institution of Civil Engineers 

Tuesday, Nov. 13th.—Roav Sror1on: Great George 
Street, Westminster, 8.W.1. “Highway Planning, 
with Special Reference to Traffic Capacities,” 
Rowland Nicholas. 5.30 p.m. 

Institution of Electrical Engineers 
Monday, Nov. 12th—N.W. CenTRE: Neville Hall, 
Westgate Road, Newcastle-on-Tyne. ‘“‘ Praetical 
Aspects of Telephone Interference Arising from 
Power Systems,” P. B. Frost and E. F. M. Gould. 


6.15 p.m. 
Wednesday, Nov. 14th.—EpinpureH Brancx: Heriot 





Electricity Supply Systems,” W. Kidd and E, M, 
McWhirter. 6 pm SMISSION Sucre : 
Savoy Place, Victoria Embankment, W.C.9 
“* Recent Progress in the Design of the High-Vol 
Overhead Lines of the British Grid System,” W., J. 


Nicholls. 5.30 p.m. 
Thursday, Nov. 15th.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘High-Voltage Research at the 


National Physical Laboratory,” R. Davis, 5.30 p.m 
Institution of Mechanical Engineers " 

To-day, Nov. 9th.—Storey’s Gate, Westminster, §.W.}, 
ey Raggy = = g Plant Organisation and 
aintenance for ingineering Contractors,” 

H. O. Parrack. 5.30 p.m. fh re 
Saturday, Nov. 10th.—N.B. GrapuaTes: Gateshead 
Gag Company, Grainger Street, Newcastle-on-Tyne, 
“The Steam Locomotive,” R. H. Nicolson. 2.30 


p-m. 

Friday, Nov, 16th.—Storey’s Gate, Westminster, S.W.1, 
“The Scientist in Wartime,” Sir Edward Y, 
Appleton. 5.30 p.m. 

Saturday, Nov. 17th—N.W. GRADUATES: Engineers’ 
Club, Albert 8 » Manchester. ‘‘ Some Aspects 
of Ane-Woltien Design,” W. Nuttall and J. E. Cross, 

‘ mm. 

Monday, Koo. 19th.— MIDLAND GRADUATES: James Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. “ Differential Power Transmission Systems,” 
B. Bramall. 6.45 p.m. 

Institution of Mining and Metallurgy 

. 15th.—Geological Society, Burlington 

. ‘*Tunnelling in Gibraltar During the 
1939-45 War,” W. H. Wilson; and “ Notes on the 
Development of the Blyvooruitzicht Gold Mining 
Company, Ltd., South Africa,’’ A. Savile Davis, 
5.30 p.m. 

Institution of Production Engineers 

Friday, Nov. 16th.—Mancuester SECTION: Mechanics’ 
Institute, Crewe. ‘‘ Use of Disabled Personnel in 
Industry,” A. G. Doughty. 7.15 p.m.—Westerw 
Secrion: Grand Hotel, Broad Street, Bristol. 
“Infra-Red Lamp Heat for Paint ing,” R. E. 
Rowland, 8,45 p.m.—Coventry SEotTion: Tech- 
nical College, Coventry. ‘‘Control in an Auto- 
matic Foundry,” W. Barnes. 6.45 p.m. 

Saturday, Nov. 17th—Notrincuam Section: City Gas 
Showrooms, Lower Parliament Street, Nottingham. 
“Time Factor in Industry,” E. Hancock, 
2.30 p.m. 

Monday, Nov, 19th.—CoventTry GRADUATES: Gas 
Showrooms, Rugby. ‘“* Fine Measurement,” J. H. 
Hobbs. 7 p.m.—Dersy Svs-Secrion: School of 
Art, Green Lane, Derby. ‘“‘ Machine Tools,” L. 8. 
Dalapene. 6.30 p.m.—Hawirax Section: Tech- 
nical College, Huddersfield, “‘ Engineering Drawing 
in Relation to Production and I tion,’’ C. A, 
Gladman. 7 p.m. 

Iron and Steel Institute 

Saturday, Nov. 10th.—Royal Technical College, Great 
George Street, Glasgow. ‘The German Steel 
Foundry Industry,” Basil Gray. 3 p.m. 

Junior Institution of Engineers 

To-day, Nov. 9th.—39, Victoria Street, 8.W.1. “* Quality 
Steel Making,” A. Roebuck. 6.30 p.m.—SHEFFIELD 
Secrion: Metallurgical Club, West Street, Shef- 
field. Film on “Wheels Behind the Wheels.” 


7 p.m. 
Friday, Nov. 16th.—-39, Victoria Street, Westminster, 
8.W.1. “A Pillar of Cloud,” John Duguid. 6.30 p.m. 
Keighley Association of Engineers 
Friday, Nov. 16th.—Devonshire Buildings, Devonshire 
Street, Rerghley. “ Industrial Automatic Control,” 
F. Blezzard. 7.30 p.m, 

Manchester Geological and Mining Society 
Tuesday, Nov, 13th.—Queen’s Chambers, 5, John Dalton 
Street, Manchester. *“Recent Researches on 
Explosions in Mines: A Review of Some Results 
from U.S.A., France, Belgium, and Britain,” 
H. F. Coward. 2.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 
Friday, Nov. 16th.—Mining Institute, Newcastle-on- 
Tyne. ‘“ All-Welded Oil Tanker ‘ Phenix.’ ’’ W. A, 








Stewart. 6 p.m. 
Royal Aeronautical Society 
Thursday, Nov. 15th.—Inst. of Mechanical Engi 





Storey’s Gate, Westminster, S.W.1. First British 
Empire Lecture: “Australian and Empire Air 
Transport,’’ W. Hudson Fysh. 6.30 p.m. 
Royal Institution of Great Britain 
To-day, Nov. 9th.—21, Albemarle Street, London, W.1. 
“The Contribution of Science to Agriculture in 
War,” W. K. Slater. 5.15 p.m. 
Tuesday, Nov. 13th.—21, Albemarle Street, London, W.1. 
** After the Discovery of X-Rays,” A. Muller. 
Friday, Nov. 16th,—21, Albemarle Street, W.1. “ The 
Dispersal of Fog on Airfields,” A. O. Rankine. 
5.15 p.m. 
Royal Society of Arts 
1 Nov. 14th—John Adam Street, Adelphi, 
W.C.2. ‘‘ Operation Pluto,” A.C. Hartley. 1.45 p.m. 
Sheffield Metallurgical Association 
Tuesday, Nov. 13th.—Metallurgical Club, West Street, 
Sheffield. ‘‘ Technical and Economic Problems in 
the Heavy Iron and Steel Industry,’ R. A. Hacking. 
7 p.m. 
Sheffield Society of Engineers and Metallurgists 
Monday, Nov. 19th.—Royal Victoria Station Hotel, 
Sheffield. ‘‘ Aero-Engines, 1915-45 : Some Personal 
Impressions,’ G. P. Bullman. 6.15 p.m. 
West of Scotland Iron and Steel Institute 
To-day, Nov. 9th.—39, Elmbank Crescent, Glasgow. 
“The Making of M ese Steel Castings by Con- 
tinuous Process,” C. J. Dadswell. 6.30 p.m. 








market hand tools and steel forgings, chiefly for the 


Watt College, Edinburgh. ‘‘ Operational Control of 
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Science and National Prestige 


Tue Ludwig Mond Lecture, delivered at 
Manchester University on Friday, November 
9th, by Sir Henry Tizard, emphasised, amongst 
other matters, the enormous value of scientific 
development in the inter-war period, Sir Henry 
said that of the three fighting Services, the Air 
Ministry was the best organised for scientific 
research and experiment. In the years imme- 
diately preceding re-armament, the Air Ministry 
had devoted 8 per cent. of its total funds to 
research and development, whereas the 
Admiralty and War Office spent less than 2 per 
cent. Upon reflection, it was clear that great 
delay and confusion would have been caused in 
the effort to apply the whole strength of science 
to the war effort had if not been for the 
existence of the various Government scientific 
departments. Some inventions, Sir Henry 
stated, had a profound effect on war, but very 
few originated during a war, and the last thing 
for the Services to economise in was peacetime 
scientific research. Our defensive strength in 
the future was going to depend far more on 
leadership in science and in the quality and 
quantity of the men who had a scientific educa- 
tion than on the numerical strength of the 
Armed Forces or the nature of their equipment. 
It was the state of science in this country, and 
the way in which it was applied at home and 
overseas that was going to determine more than 
any other single factor our prestige as a nation 
and our influence in world affairs. So far as 
pure scientific research was concerned, this 
country had shown real leadership in the past, 
but research at universities had been inade- 
quately encouraged and financed. There was 
no difficulty in war, Sir Henry continued, in 
obtaining facilities and money for large-scale 
developments of new discoveries. In peacetime 
there was always a difficulty unless it was 
believed that an immediate profit would reward 
those who took the risk of the development. 
The nation as a whole would have to take the 
risk of large-scale developments, and that 
would call for a new spirit of adventure on the 
part of the Government. 


The Trunk Roads Bill 


THe Trunk Roads Bill received its second 
reading in the House of Commons on Thursday, 
November 8th. The main object of this Bill is 
to supplement the national system of routes for 
through traffic by adding to it other roads, 
including roads within areas hitherto excluded 
from the trunk road system, thus forming an 
interconnecting system of principal routes 
between various parts of the country. The new 
roads specified in the first schedule to the Bill 
comprise roads connecting the chief centres of 
industry and population with each other, or 
with the most important ports, and roads con- 
necting the more important food-producing 
districts with their markets. , Provision is made 
for the addition to the existing trunk roads, 


which were vested in the Minister of Transport | Eng 


by the Trunk Roads Act, 1936, of a further 3685 
miles of road, including certain selected roads 
in county boroughs and large burghs, which, 
while avoiding the main centres of develop- 
ment, form links in the trunk road system. It is 
recommended that these become trunk roads on 
April Ist, 1946. A general power is to be given 
to the Minister of War Transport to reorganise 
the trunk roads system by the inclusion of 
existing roads and new roads to be constructed 
by him, or by the omission from that system of 
existing Busts roads. In exercising these powers 
the Minister is required to take into considera- 
tion the requirements of local and national 
planning, including agriculture. Other clauses 
in the Bill provide that where one-way traffic is 
necessary, @ second road points on the 
trunk route may be included in the trunk road 
system, and that junctions and intersections of 
trunk roads with other roads may be remodelled. 
Furthermore, the Minister is enabled to make 
Orders, subject to certain safeguards, providing 
for the construction, as part of the trunk road 





system, of bridges or tunnels over or under 
navigable waters. Privately owned and main- 
tained bridges ing trunk roads will be 
transferred to the Minister. The expenses 
incurred by the Minister under the Bill in the 
construction, maintenance, repair and im 
ment of roads are to be defrayed out of the Road 
Fund. The annual cost of maintaining the roads 
which are to be transferred is estimated at 
approximately £2} million, but it is not possible 
to give any estimate of the amount of expendi- 
ture over a period of years in bringing the new 
trunk roads up to modern standards, in con- 
structing new trunk roads, or in exercising the 
ancillary powers conferred by the Bill. 


Clyde Industrial Area Developments 


Art a recent meeting of the Clyde Navigation 
Trust, Mr. William Cuthbert, the chairman, 
made reference to the forthcoming. develop- 
ment of a new industrial area at Shieldhall, and 
between King George V dock and the town of 
Renfrew. For some time nine sites in this area 
have been occupied, and in the past year the 
Trustees have completed negotiations for the 
occupying of ten further sites. Two further 
sites on the south side of the river are now under 
consideration, and inquiries are being made 
about two on the north side of the river between 
the River Kelvin and the Clydeholm shipyard 
of Barclay, Curle and Co., Ltd. Among the ten 
sites already allotted on the south side of the 
Clyde, two have been allocated to Scottish 
Cables, Ltd., for further works extensions, and 
another site will provide an extension to the 
Clyde Soyameal Factory, Ltd. Other firms 
include the Cement Marketing Company, Ltd., 
the King Aircraft Corporation, and its associated 
companies, McEwan King Refrigerators, Ltd., 
and McEwan King Industries, Ltd., the Central 
Electricity Board, the Corporation of Glasgow, 
Clan Line Steamers, Ltd., Convoys, Ltd., and 
Robert Clark and Co, (Scotland), Ltd. 
One of the sites is being retained by the Clyde 
Navigation Trust for harbour development 
purposes. The construction of the proposed 
4000ft. quay between Renfrew Harbour and 
King George V dock, which will widen the 
Clyde by some 150ft., is again being brought 
before the Government for approval and 
financial aid, and when this quay has been com- 
pleted possible schemes now being discussed 
are a new mill for the Scottish Co-operative 
Wholesale Society and a cattle food factory for 
J. Bibby and Sons, Ltd., of Liverpool. If the 
development plans go forward the Trustees 
propose to construct two additional basins west 
of the present basin, with two graving docks at 
the end of one of the basins. 


A New Grid Tariff 


Tue Central Electricity Board has just issued 
a new tariff which will come into force on January 
Ist, 1946, in respect of all the scheme areas of 
the Board with the exception of the North-East 
land area, and will apply to the budgetary 
period of the next five years. Under this tariff 
the price paid for electricity supplied by the 
Board in each calendar year is fixed as the sum 
of three charges, a service charge, a fixed 
kilowatt charge in respect of each point of 
supply, and a running charge. The fixed kilo- 
watt charge is in four steps: £4 for each kilo- 
watt of maximum demand in the year up to 
2000 kW, £3 16s. fiom 2001 to 5000 kW, 
£3 12s. from 5001 kW to 8000 kW, and 
£3 8s. from 8001 kW inclusive. Maximum 


demand on the Board is defined in respect of 


each year, as the sum of the largest number of 
kilowatt-hours supplied and taken at the new 
tariff during any half-hour in the first three 
months of that year, and the largest number of 
kilowatts so supplied and taken during any 
half-hour in the last three months of that year. 
There is a penalty clause for a lagging power 
factor, and a variation for selected stations in 
respect of rates paid over Rating Acts. The 
new running charge is 0-44d. for each kilowatt- 
hour taken and supplied during the year. 





Variations in this charge are provided for by a 
fuel clause, taking into account the cost of coal 
in the various areas. In the general conditions 
for the supply of electricity under the new 
tariff new clauses have been introduced affecting 


prove- | notice of supply required, service capacity, and 
maximum 


jum demand on the Board. The fixing 
and payment of provisional and final accounts 
has been further simplified by the introduction 
of new clauses. While the new tariff may at 
first. look higher, we are informed that, in fact, 
it lowers the existing tariff by about 2} per cent. 


A New Light Metal Group 


Ir is announced that, in conjunction with 
Lazard Brothers and Co., Ltd., and Erlangers, 
Ltd., Colonel W. C. Devereux, F.R.Ae.S., has 
incorporated Almin, Ltd. (Associated Light 
Metal Industries), in order to implement his 
plans for the scientific development and 
extended application of light metals and their 
alloys. The new company, of which Colonel 
Devereux is managing director, has a capital of 
£2,000,000, and the other directors are Mr. P. 
Horsfall (chairman), Mr. Leo. d’Erlanger, and 
Mr. Spence Sanders. Through subsidiary or 
associated companies it will co-ordinate the 
financial and commercial policy of a group of 
undertakings, extending from scientific research 
and engineering development and design through 
all stages from the refining of the metals and 
alloys to the production of finished light metal 
goods. These unde i include Inter- 
national Alloys, Ltd., with its subsidiary, 
Light Alloy Products Company (Birmingham), 
Ltd.; Renfrew Foundries, Ltd., which has been 
established, and is owned jointly by Rolls- 
Royce, Ltd., and Almin, Ltd.; and Warwick 
Aviation, Ltd., which will continue to be 
managed by its founder, Mr. L. E. Metcalfe, as a 
fabricating unit and manufacturer of finished 
articles. As the life centre of the group, 
a research institute devoted to the metallurgy 
of the light alloys and kindred studies for the 
service, not only of the Almin group, but of 
anyone who wishes to avail himself of its 
resources, is now being created at a country 
house in the Home Counties. The operating 
companies associated with Almin, Ltd., already 
employ more than 5000 people and there is 
every reason to believe that the group will 
before long provide employment directly or 
indirectly for many more. 


New World Air Speed Record 


On Wednesday, November 7th, at Herne Bay, 
the six-year-old air speed record of 469 m.p.h., 
which was set up at Augsburg in April, 1939, 
by a Messerschmitt “109,” was broken when 
two “‘ Meteor ” jet-propelled aircraft both made 
an average of well over 600 mp.h. Group 
Captain H. J. Wilson, one of the best-known 
test pilots, of the Royal Aircraft Establishment 
at Farnborough, flying the Gloster “‘ Meteor ”’ 
IV aircraft ‘‘ Britannia,” in which were installed 
two Rolls-Royce ‘‘ Derwent” V jet-propulsion 
engines, covered the four laps of the 3-kilom. 
course at an average speed of 606-25 m.p.h. 
The individual lap speeds recorded were 604, 
608, 602, and 611 m.p.h., the last lap being the 
highest speed recorded at sea level. Later 
on Wednesday, Mr. Eric Greenwood, the chief 
test pilot. of the Gloster Aircraft Company, 
flying the yvellow-coloured “ Meteor” aircraft 
‘EE 455,” also flew the course. His average 
speed for the four laps worked out at 603 m.p.h., 
the lap times being 599, 608, 598, and 601- 15 
m.p-h. respectively. In a statement after the 
recorded runs, Group Captain Wilson said that 
both pilots were in the air for about 18 min., 
during which time about 132 miles were covered. 
The engines were running’ at about 3600 lb. 
thrust; so that about 90 per cent. of the full 
engine power was developed. Reviewing the 
two flights, Captain Wilson said that in his 
opinion both the aircraft and the jet-propulsion 
engines had stood up magnificently to a most 
searching test. He was convinced that the 
“Meteor” IV was capable of even greater speeds. 
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Engineering Developments in 


Asiatic 


By Professor C. A. MIDDLETON-SMITH, M.Sc., LL.D., M.I. Mech. E. 
No. X—(Continued from page 361, November 9th) 


THE UrRat INDUSTRIAL STRONGHOLD IN 
Soviet Russra 


4 teen Ural industrial region covers an area of 
some 500 square miles. Nature has placed 
rich deposits of coal, iron, copper, lead, 
aluminium, manganese, asbestos, platinum, 
silver, gold, zinc, and petroleum in this area. 
There are also forests and hundreds of 
thousands of acres of land that can be culti- 
vated. It was not until 1930 that any big 
effort was made to develop these great 
natural resources. e 

Within ten years, during the period from 
1930 to 1940, some two hundred industrial 
plants were constructed and made to work in 
the Urals. In 1931 Stalin stated emphatically 
that Russia was in military peril ; he insisted 
that new industries must be concentrated in 
the Urals and Siberia where they would be 
out of reach of enemy bombers. He said that 
commodities such as rubber, machine tools, 
tractors, and chemicals could be, and must be, 
produced by the Russians in order to ensure 
not only the military, but the technical inde- 
pendence of the country. 

There were great arguments in the highest 
political circles in Russia as to whether con- 
centration should be on light or heavy 
industry. There was also disagreement as to 
whether the new factories should be situated 
in Europe or in Asia. 

The arguments in favour of building 
factories for light industries were that the 
Russian people needed to be supplied with 
goods that would raise their standard of 
living, and make them more efficient workers, 
before they commenced a great programme 
for heavy industries. 

Stalin defeated his opponents. He forced 
through his huge construction programme for 
the Ural districts in Asia. The costs in money 
and human suffering were fantastic. The 
difficulties might have seemed insuperable to 
a less determined man. But Russia com- 
menced the most gigantic industrial plan 
that has ever been accomplished in so short 
a time in any part of the world. 


No Foreicn CapiraL FOR INDUSTRIES 


In order to give some idea of the money 
cost of the schemes it should be remembered 
that the industrialisation of America was 
largely financed by British and other 
European capital. During the period 1860- 
1870, when railways and _ blast-furnaces 
were being constructed in the U.S.A., 
the maximum amount raised there for 
the work, in any one year, was 
about 12 per cent. of the national income. 
But in 1932 the Soviet Union investment on 
capital outlay for industrialisation was 56 per 
cent. of its total national income. It should 
also be remembered that, for mechanised 
industry, &c., in the U.S.A. manpower for 
the construction work was obtained from 
China and many European countries. Soviet 
manpower only ‘was used in Russian Asia, 
but a number of Americans and other 
nationals were employed as engineers and 
technicians. 

It is remarkable that all the industrial 
achievements within the Soviet Union were 


Russia 


engineers and skilled workers employed on 
the work, they were but a tiny fraction of the 
great army of workers who completed the 
task. 


THE City or STEEL 


A fascinating story of the development 
of heavy industries in the Magnitogorsk 
district has been recorded by an American 
worker in what he has named “‘ Russia’s City 
of Steel.’ This book* describes how, in 1931, 
the author left the University of Wisconsin 
to find America in the depths of depression. 
He had been three times to Europe; as he 
could find no work in the U.S.A., he came 
to the conclusion that “ the Soviets had found 
answers to at least some of the questions 
Americans were asking each other.” He 
decided to go to Russia and wisely learned a 
trade, that of welding, at the G.E.C. works at 
Schenectady. Obtaining credentials from 
the Metal Workers’ Union in the U.S.A., he 
finally, after a visit to Germany (where he 
found things in a bad way), arrived at 
Magnitogorsk, on the eastern slopes of the 
Ural Mountains in 1932. He was only 
twenty years of age when he commenced 
work there, and, with the enthusiasm of 
youth, he soon came to the conclusion that 
the Bolshevik system of planned economy 
gave far better opportunities to young men 
and women than that in vogue in the U.S.A. 
But later he witnessed the horrors of a great 
purge. 

He has recorded the awful cost in blood, 
toil, sweat, and tears of the Soviet workers, 
who had but little food, clothing, and other 
amenities ; but he was convinced that many 
were determined to make the plan work. 
Their boundless enthusiasm, he records, 
infected him during his experience in the 
Urals. For ten years, after 1931, he and the 
others working with him, felt that they were 
at war. “I would wager,” he writes, “ that 
Russia’s battle of ferrous metallurgy aione 
involved more casualties than the battle of 
the Marne.” 

The subsequent victories of the Russian 
armies in Europe seem to have made the 
sacrifice worth while in the Urals. 
Magnitogorsk was, according to this 
American engineer, producing upwards of 
5000 tons of steel a day in 1938. It derives 
its name from the “ Magnetic Mountain,” 
which is on the eastern slopes of the Urals, 
about 70 miles east of the watershed dividing 
Europe from Asia. Some 5 miles west of 
itogorsk the Ural River wanders along. 
In the old days, before the dams were built, 
the river was only a creek, except for a short 


that area ; in the summer, which is hot and 
dusty, lasting only about three months, the 
river almost disappears and in winter it is 
frozen solid. ; 

The Urals form the firm foundation for 
Russian metallurgy and war production. 
The principal industrial areas are the 
Sverdlovsk and Cheliabinsk regions. In 1939 


5,300,000, but the numbers were greatly 


It is fairly safe to assume that 
Secker and 


Russia. 





German prisoners will increase the number of 
workers in these industrial areas. 

The highest peak of the Urals is only 
5600ft. and the slopes are covered with thick 
forest; charcoal was used in the early days 
for smelting, but nowadays the forests supply 
materials for wood pulp. Coal is now obtain. 
able for industry. 

There was a great increase in the output 
of asbestos from a works situated in the 
midst of a wilderness, some 150 miles east 
of Sverdlovsk. There was, in 1933, only a 
one-track railway to carry the material to a 
distributing centre. 

Sverdlovsk was originally called Ekaterin- 
burg. Some 12 miles out of the city dredging 
machines made mechanised gold. mining 
feasible ; on swampy ground a new motor 
road was cut through the forest to aid 
in the output of gold, much needed for foreign 
currency. 

The Americans working in the Urals were 
paid well, but they complained of the ineffi- 
ciency of the Russians. The gold helped to 
purchase the machinery imported for the 
new mines, railways, and factories. Other 
raw materials were exported to aid payment. 

The Cheliabinsk tractor plant, designed in 
Detroit, where machine tools were bought, 
had a production, the largest in the world, of 
70,000 machines a year. It produced during 
the war tanks and armoured cars for the 
Russian forces, using 500,000 tons of metal 
per annum. 

A great machine tool plant, a zinc refinery, 
and a paint factory were at work during the 
war at Cheliabinsk. 

The huge blast-furnaces of the Magnito- 
gorsk steel mill, near the western frontier of 
Kazakhstan, used Karaganda coal carried 
600 miles over a rapidly constructed railway. 


THe Iron ORE IN THE URALS 


It was not until the beginning of the 
eighteenth century that the Russians arrived 
in Asia, but by that time there were some 
villages and a little irrigation, so that agri- 
culture had, for a few Asiatics, replaced the 
nomadic life of: previous centuries. About 
120 miles to the north-west of the ‘‘ Magnetic 
Mountain ” the Russians had, in those early 
days, organised a military outpost in Chelia- 
binsk ; from that place they not only collected 
taxes, but they made maps and prospected 
the district. The important day was when 
one of the Russians noticed that his compass 
needle was deflected by thé mountain. 

About 200 years ago an_ enterprising 
Russian industrialist began mining opera- 
tions. The iron ore was carried on sleighs, 


over a distance of about 70 miles, and 


was smelted with charcoal. Only a few tons 


of iron was obtained each day, but the 
Russian industrialist obtained possession of 
the whole of the “Magnetic Mountain” 
after expending a considerable amount of 
money in bribing the authorities in Russia. 


In 1913 the production reached 50,000 


tons of ore a year. But that is now produced 
in two days. 
railways, electricity, or modern equipment. 
time in spring. There is but little rainfall in}Men and animals supplied all the power, 
transport, &c. ‘ 


Even in 1913 there were no 


The revolution in 1917 did not affect the 


mines and the agricultural people on the 
eastern slopes of the Urals. The production 
of iron ore, however, stopped when Kolchak’s 
White Army crossed Siberia and invaded the 
Urals. But, after three years, the invaders 
were driven back to the Pacific. 
these two regions had a population of |the district slowly recovered. 


After 1924 
By 1928 it had become apparent that the 


increased after the invasion of European] iron ore deposits in the Magnitogorsk region 
were among the richest in the world. The 
ore was easily mined and contained’ 60 per 








completed .without any foreign capital. 
Although there were a few thousand foreign 


“Behind the Urals,” by John Scott. 
Warburg, London. 


cent. iron. The huge coal deposits in Central 
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Siberia, called the Kuzbas, contained strata 
300ft.thick. The coal was carried to Magnito- 
orsk. 
ort was in 1928 that the first attem t was 
made to plan a modern metallurgical plant in 
Magnitogorsk. It was realised that the cost 
would be much greater than similar plants 
built in Europe, in the Ukraine, or Donbass 
regions, where there were railways, power lines, 
and supplies for industry and agriculture. 
There can be no doubt that there was, at 
first, great. inefficiency in the administration 
of the new industries in this area. Except 
for some foreign specialists in the early 
thirties, very few foreigners were allowed in 
the Soviet Union. Inexperienced executives 
and administrators were compelled to run 
industry, transport, &c.; most of them 
belonged to. the new Soviet intelligentsia. 
Many of the Russian engineers not only 
lacked experience, but technical ability. 


TRIAL BY ERROR 


An example of loss was a contract for about 
£250,000, let to a German firm for the supply 
of two gasholders, the largest of which had a 
volume of 100,000 cubic metres. When the 
holders were nearly erected, and the money 
had been paid over, someone asked the 
German engineer if the, Magnitogorsk tem- 
perature, of 40 deg. below zero Cent.’ every 
winter, would affect the working of the tanks. 
The blunt reply was that operation was 
guaranteed only to 15 deg. below zero Cent. 
It was then decided that at 40 deg. below 
zero the water vapour in the gas would con- 
dense on the thin steel sheets of the tank, 
forming ice that would make the tank 
collapse. For a whole year proposals to 
build a thin wall around the tanks and to 
heat the enclosed space, were discussed, but 
that was a costly job and there was no money 
for it. The whole industrial area suffered 
from this breakdown. 

Political intrigue, thieving, corruption, 
and sabotage went on. In the 1937 purge 
thousands were imprisoned and many sent 
into exile or shot. There was no defence 
lawyer, no appeal after a decision of guilt 
was made. Large numbers of innocent people 
were condemrfed. : Wi 

The wheel turned fall ciréle. By the irony 
of fate the chief of Magnitogorsk, in 1937, 
was himself purged because he had purged 8 
many workers in 1937. Then young Soviet 
engineers did practically all of the adminis- 
trative work ; after that matters improved. 
The standard of living rose, workers became 
cheerful and were sure of employment and, if 
efficient, of advancement. 

Railway. and factory construction work in 
Soviet Asia was rushed forward from 1938 
to 1941 and the Red Army in that time grew 
in numbers from two millions to nearly seven 
millions. There was severe labour legislation, 
countered. by .speeches, propaganda, more 
food, and wireless sets. But chief engineers, 
directors of factories, and others were tried 
as criminals if a plan was not completed to 
time. 

In the Ural industrial area of 500 square 
miles power supply was increased beyond 
demand and new factories were erected ; 
there was made provision for housing plant 
to be subsequently moved from industrial 
Russia in Europe. In, 1942 the Ural indus- 
tries were the life-blood of the Soviet Armies. 
Magnitogorsk was daily producing 5000 tons 
of pig iron, nearly 7000 tons of steel, more than 
10,000 tons of iron ore, and millions of tons 
of chemical products, rails, plates, steel 
wire, &¢, 

In 1928 Stalin had said: “The Urals 
represent such a combination of wealth as 
cannot be found in any other country.” He 
persuaded, and perhaps forced, millions of 








Russians to suffer great hardships in order 
that the latent wealth of the Urals might be 
developed for heavy industries. ; 

When the Germans occupied the industrial 
areas in European Russia, including the 
Donetz coaltields and the Krivoi Rog iron 
mines, Russian war industry in Asia was able 
to supply equipment. The Germans found 
demolished towns empty and gutted build- 
ings in the Ukraine, but the machines had 
been sent into Asia. 

Mr. W. Averill Harriman, on his return to 
the U.S.A. after the Moscow Conference 
(1941), said that while Russians ‘“‘ need sub- 
stantial quantities of munitions and raw 
materials they have evacuated large numbers 
of factories—both machinery and workers— 
from overrun territory to safe places further 
east, all in accordance with a prearranged 

lan.’’ 
r In the north of the Ural district are great 
salt and potash deposits, two million tons of 
the latter being produced in 1940. Metallic 
magnesium (needed to manufacture incen- 
diary bombs and shells) is manufactured in 
this northern area. . 


THE Macurngry Movep From EUROPE 


An American correspondent, C. L. Sulz- 
berger, stated in 1942 that the evacuation 
of Ukranian industry began before the war 
was four weeks old. ‘‘ Among the factories,” 
he wrote, “shuttled eastward, lock, stock 
and barrel, were the Dniepropetrovsk steel- 
works, the Zaporozhye aluminium and mag- 
nesium plants, the Kiev machinery factories, 
the Kharkov turbine and electrical equip- 
ments plants, the Zaporozhye Harvester 
Combine factory. Much of the equipment of 


the Dnieprostroy power station was dis- 
mantled and removed before the destruction 
ofthedam. Thousands of Ukrainian tractors 
were sent east and repaired during the winter 
for use in the Siberian farmlands. Scientific 
institutes were evacuated.” 

That writer confesses that no foreigner 
could say how much of the shifted plant was 
used again or what was its output. But he 
states that to transport the equipment of one 
single Dniepropetrovsk plant required 1400 
freight wagons and that 928 pieces of rolling 
stock were needed to move the apparatus and 
pupils of the Kharkov trade schools. 

Sir Stafford Cripps stated that, in Feb- 
ruary, 1942, the Soviet Union was pro- 
ducing more armaments than it did at the 
time of the invasion. Much of it was pro- 
duced in Asia, 

Two facts about this industrial develop- 
ment in Soviet Asia are impressive. One is 
that the Russians did not “trust to luck,” 
the other is that they did not believe in the 
slogan ‘‘ peace in our time.” There were a 
few intellectuals in Britain who sneered at 
“materialism” when engineers in this 
country urged increased production, by 
mechanisation, and Gwar one 
for engineering research. To-day, the whole 
world, except the di tled Germans and 
Japanese, must be thankful that the great 
industrial production in the Urals shortened 
by years the war in Europe and may even 
have decisively determined the issue. 

It is notable that although the first two 
five-year plans were mostly for huge indus- 
trial plants, the third one (1938-43) was 
mainly for small and medium-sized plants. 





(To be continued) 








Civil Defence in the London Region’ 


By Sir T. PEIRSON FRANK 


No. Il—(Continued from 


Electricity Service.—So far as a record of 
war wounds and their treatment car be 
refreshing, it is almost refreshing to refer 
to the experiences of the suppliers of 
electricity. Not that they escaped injuries, 
but because the regularity of their service 
was so successfully maintained. There was, 
in fact, considerable damage, but no pro- 
longed failure of supply—tlargely as a result 
of the grid scheme established in pre-war 
days. 

During the heavy bombing in September, 
1940, the Metropolis took the first shock to 
the country’s electric generating system. In 
that month fifteen power stations and four 
grid sub-stations—all in the London Region— 
were hit or affected by near misses, some on 
more than one occasion. In only five cases 
was damage to stations accompanied by 
interruption of supply to consumers. . By the 
end of the month 200,000 kW of plant 
(190,000 kW at one station) were out of 
commission and under repair. 

Throughout the war period enemy action 
caused damage in the London Region to 
fifty-six generating stations, 480 transformer 
stations, and sixty-four distributing stations, 
and to 251 main transmission, 1142 secondary 
transmission, and 8590 distribution cables. 

It is gratifying to be able to report that, 
though there were local stoppages of supply, 
it was out of the ordinary for such to last for 
more than an hour and there was no pro- 





* Institution of Civil Engineers, November 6th. Presi- 
dential Address, Excerpts, 





page 375, November 9th) 


longed failure of supply to any important 
consumer. 

Main Drainage Service.—When the heavy 
bombing commenced it was anticipated that 
the London main drainage system, which 
serves an area 50 per cent. larger than the 
county, might receive early enemy attention. 
The Thames divides the system into separate 
sections ; that on the north concentrates at 
Abbey Mills pumping station, and from there 
to the outfall works at Beckton—a distance 
of 44 miles—the flow passes through five 
9ft. sewers which are carried in an embank- 
ment. The southern section terminates at 
the Crossness works after traversing an 
embankment (24 miles long); which houses 
one I11ft. 6in. diameter sewer and has two 
like-sized mains in the adjacent ground. 

During the first few hours of intensive 
bombing each of these embankments was. hit 
and a bomb was dropped almost in the centre 
of the largest pump house at Abbey Mills. 
Without figures it is difficult to describe what 
this implies: .The northern) embankment 
carries a dry weather flow of 160 million 
gallons per day, and the southern embank- 
ment 100 million gallons per day. (These 
two dry weather flows are together approxi- 
mately equal to half the average daily flow 
over Teddington weir during 1944.) For- 
tunately, the bomb on the Abbey Mills 
station did not explode, but in falling it 
fractured the casing of a delivery valve. Had 
the bomb exploded, the eight electric pumps— 
capable of lifting 1000 tons per minute—would 
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no doubt have been out of action, possibly 
for months. As it was, the incident coin- 
cided with a stoppage of the gas supply (due 
to enemy action) and, together with the 
breached northern outfall sewers, prevented, 
for two or three weeks, the drainage from an 
area housing a population of about 3 millions 
in North London from reaching the disposal 
works. The stoppage of the gas supply 
temporarily put out of action the gas engine- 
house, the plant in which was capable of 





the four City bridges were hit—the Tower 
bridge on three occasions—and the Southern 
Railway’s Hungerford bridge was also 
crippled. It was encouraging to bring into 
use three new bridges during the war. These 
were the new Thames bridge at Wandsworth, 
quietly opened in September, 1940 ; the new 
Cromwell Road bridge and viaduct, opened in 
November, 1941 ; and Waterloo bridge, which 
came into partial service in August, 1942. 

A variety of other river bridges and of 








DAMAGE TO BRIDGE 


lifting 690 tons per minute. For the first 
fifty-six hours, when the pumping station 
was out of action, a heavy rainstorm would 
have caused widespread flooding ; mercifully 
neither rain nor spring tides increased our 
difficulties. 

The bomb on the southern embankment 
severed only one’ of the three 11ft. 6in. 
diameter sewers, but before thé flow could 
be diverted this sufficed to flood part of the 
premises between Plumstead High Street and 
the embankment. 

In total some 460 main sewers have been 
damaged by enemy action, nearly 95 per cent. 
of them being on the L.C.C. system, and the 
cost of the repairs to the latter—some only 
temporary—already amounts to more than 
£400,000. 

Thames Flood Prevention—The Thames 
flood prevention repair parties were called to 
122 incidents, and permanent or semi-per- 
manent repairs have been completed in 110 
cases. Early in the morning of May 11th, 
1941, the river wall at Bankside was breached 
but by prompt action on the part of the 
depot staff temporary protective measures 
were constructed before high tide, which 
occurred about 2$ hours later. The borough 
engineer wrote in appreciation of the work of 
this service and added: “ They did a great 
spot of work in this low-lying area, especially 
in the Rotherhithe ‘down-town’ section, 
where several incidents were ugly, notably 
Barnard’s Wharf.” 

Bridge Incidents. —People have commented 
on the relative immunity from war damage of 
the Thames bridges, whilst some have added 
that none had been hit. Viewed as a whole, 
bridge casualties have been light, but it is 
quite incorrect to imagine that the Thames 
bridges escaped enemy action. Waterloo 
bridge was affected by twenty-three inci- 
dents ; the repair of the most serious one has 
involved an expenditure of nearly £8000 and 
part of the roof of the tram subway below 
the bridge, which was damaged by the same 
bomb, has yet to be restored. Including 
Waterloo bridge, nine of the ten L.C.C. Thames 
bridges have been damaged, whilst three of 
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railway, canal, and dock bridges affecting 
road traffic were included in the Region’s 
total, which resulted from some 140 incidents. 

Tunnels, &c., Incidents—On the night of 
September 7th, 1940—what a night—the 
Thames tunnels received their most serious 
blow ; but, as was the experience of so many 
of the other services, the consequences were 





by no means so severe as trivial variations of 
enemy action might have created. A high. 
explosive bomb was dropped on the foreshore 
at Poplar, almost directly over the Greenwich 
footway tunnel. For a length of 30ft. the 
tile and concrete lining collapsed and sections 
of the cast iron lining were fractured, with 
the result that the tunnel was flooded. The 
Poplar shaft also suffered damage from a large 
oil incendiary bomb and from blast. The 
water continued to rise in the tunnel until the 
shafts were about half-full before the pumps 
could be brought into action. The affected 
length was re-lined with cast iron segments of 
rather smaller diameter than the original 
segments, The repairs, delayed by another 
bomb and effected under what might be 
termed “heavy rain conditions,” cost 
approximately £10,000 ; considerable further 
expenditure will be necessary to complete 
the permanent restoration. Serious disloca- 
tion of cross-river traffic was caused by the 
closure of the tunnel for repairs, but the 
L.C.C. instituted a temporary free ferry. 

D-day Preparations—The approach of 
D-day brought to one portion of the Region 
its own particular problems. Road repair 
parties were established on a twenty-four-hour 
per-day basis, and all the other utility services 
had’ parties available at all times for the 
speediest repairs. Where important roads in 
the special area had no convenient by-passes 
it was arranged that, if mains, &c., were 
damaged by enemy action, even these speedy 
repairs should be postponed so that rapid 
temporary road repairs might be completed. 
The reinstatement of the damaged telephone 
wires formed an exception, for they could 
proceed while road repairs were also in hand. 
It is gratifying to be able to report that in no 
case were the movements of D-day troops 
entering or leaving the Region retarded on 
account of road repairs; in one or two 
instances these had to be completed within a 
period of less than two hours. 








British and German Mine Design 
(By Our Naval Correspondent) 


No. Il—(Continued from page 364, November 9th) 


{nee comparative lack of sensitivity and the 
inability of the more delicate mechanism 
of the German mines to withstand shock were 
important disadvantages in the German 
design. The former greatly simplified our 
problems in counteracting the mine, particu- 
larly as regards the degaussing of ships, 
where gear had to be improvised and was 
unavoidably handled by non-technical per- 
sonnel. The latter made it necessary for the 
Germans to employ a parachute 12ft. in 
diameter—more than twice the size of ours— 
to reduce the dropping speed, so that the 


mine struck the water at a velocity of only | passed 


about 75ft. per second. Naturally, the 
larger the parachute and the slower the 
dropping speed of the mine, the less the 
accuracy of the lay and the easier it is for 
observers to plot the fall. There is little 
doubt that the use of the larger parachute by 
the Germans was to some degree, responsible 
for the fact that we were able to recover two 
of these weapons within a few hours of their 
first employment by the enemy. Neverthe- 
less, modern mine warfare, with aircraft 
laying, must be waged on the presumption 
that the weapons will surely be compromised 
sooner or later by being dropped on land in 
enemy territory. $ 

The German magnetic mines had another 





great and inherent disadvantage. That was 
that they were uni-polar. In other words, a 
particular mine would be sensitive to a south 
magnetic pole or to a north magnetic pole, 
but not to both. On the other hand, our 
mines were bi-polar, so that any mine was 
sensitive to either magnetic polarity. Some 
ships have a predominantly “ red ”’ polarity 
and others a predominantly ‘‘ blue ” polarity 
so that a uni-polar mine would be dangerous 
only to ships of one polarity, and any one of 
the German mines was therefore dangerous 
to only about 50 per cent. of the ships which 
over or very close to it. In order to 
combat this defect, the Germans had to 
manufacture both “red” and “blue” 
polarity mines, and to mix them in their 
mine-laying activities, which imposed a 
strain upon production and organisation 
which we, with our bi-polar mines, never 
knew. It was not until 1941 that the Germans 
overcame these difficulties and produced a 
bi-polar magnetic mine. 

The Germans launched their first magnetic 
mining offensive in November, 1939. It met 
with considerable initial success, not. because 
of the technical excellence of the German 
products, but because the offensive was 
carried out under ideal conditions. It was 
launched against the narrow and shallow 
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ship channels off our East Coast and the 
approaches to our. eastern harbours. The 
laying was carried out chiefly by highly 
trained air crews of the Seeluft and by small 
U-boats, although some surface laying was 
also done. It has been said that the initial 
German plan was to use surface craft almost 
right up to the British coasts, and in this 
connection it is interesting to note that a 
quarrel arose in the German Navy over the 
escorting of the minelaying craft and the 
covering of their operations by cruisers. 
After some argument, both the escorts and 
the covering forces were denied to the mine- 
layers. This not only shows that mine- 
laying activities were at that time unpopular 
with the German naval staff, which was 
always afraid that its forces would be caught 
at sea by the Royal Navy, but it also cur- 
tailed the employment of even small and fast 
forces for minelaying. 

There is no denying that the initial lays of 
the German magnetic mines were, for the 
most part, very accurate. Particularly was 
this the case with the mines laid in the swept 
channels of the Thames estuary and off the 
South-East Coast, most of which were laid 
by U-boats. At the same time, aircraft of 
the Seeluft laid their mines in the Thames, 
in Harwich, and in the Humber—all with 
considerable accuracy and consequent initial 
success. 

One remembers that for a week or two 
the shipping casualties due to these mines 
assumed worrying proportions. Yet many 
of the most important ships sunk by the 
first lays were vessels belonging to then 
neutral States. There were, for instance, 
the Dutch “Simon Bolivar,” the Japanese 
“'Terukuni Maru,” and the Danish “Canada.” 
And while the casualties inflicted were 
important in themselves, the positions in 
which they were inflicted were of even 
greater importance, for they threatened to 
close by the wrecks of fine ships the narrow 
channels and the entrances to ports. 

The initial German success, however, was 
short-lived. This was not due in the first 
instance so much to mastery of the German 
magnetic mine as to effective measures 
against the laying of this weapon in positions 
where it would do the maximum of harm to 
our shipping resources. Immediate measures 
taken by the Royal Navy soon denied access 
to the minelaying areas to all German surface 
craft and to U-boats. At the same time 
Fighter Command of the Royal Air Force took 
active and successful steps against the 
German minelaying aircraft. 

Meanwhile active steps were being taken 
to perfect our countermeasures. In the first 
place, we instituted the principle of “ Ge- 
gaussing’’ or demagnetising ships, with 
particular reference to the reduction of the 
vertical component of their magnetic pro- 
perties. We also began “ sweeping ”’ for the 
German magnetic mines with such means as 
were already at our disposal. Oneof the firstof 
these was the “‘mine destructorship.” These 
vessels worked on the principle of creating a 
strong magnetic field ahead of them in the 
sea so that magnetic mines would be pre- 
maturely exploded some distance away. To 
this end they were fitted with enormous 
electro-magnets in the bows, weighing some 
400 tons. The first of these vessels ever to 
explode a magnetic mine was H.MS. 
“ce Bord Pek 

It was clear that the “mine destructor 
ship ” was a most uneconomical method of 
“sweeping,” and that it had many obvious 
disadvantages from the operational point of 
view. Experiments were therefore carried 
out with various forms of “sweeps.” Rafts 
were constructed on which were mounted 
coils of wire energised from a generator in 
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the towing craft and capable of creating a 
strong magnetic field. These had obvious 
limitations in varying weather conditions, 
and also suffered from the disadvantage that 
the successful “sweeping ’’ of a magnetic 
mine resulted also in their own virtual 
destruction. There was also a system of 
sweeping by towing a “rake” of magnets 
close to the sea bed, but, effective as this was 
in theory, it was the seaman’s nightmare. 
The problem, therefore, was not so much 
to devise a means of “ sweeping ” the mag- 
netic mine as to devise a “sweep” which 
was operationally feasible. It was with this 
end in view that experiments were carried 


each one. But the problem of the enormous 
current required by each minesweeper 
remained. 

After some experiments it was established 
that it was possible to “sweep ” efficiently 
for magnetic mines without producing a con- 
tinuous magnetic field. Provided the mine 
was subjected to the magnetic field, the 
time during which it was so subjected did 
not matter. In other words, the continuous 
current method, although effective, was 
wasteful in the extreme without producing 
any corresponding increase in safety. From 
this knowledge it was but a step to evolve the 
system known as “ pulsing,’ that is, the 

ing of the current for only a very short 


out with towed cables carrying electrodes. | passing 


It was at once obvious that such a system 
would be highly desirable if it could be 
arranged, for if one is to tow anything, a 
cable trailing in the wake is by far the easiest 
thing to handle. 

The initial trouble was to produce the 
simplest. possible “tow.” ing trials 
carried out in the Solent, ships had to tow 
cables secured to spars in order to give them 
buoyancy, for it was obvious that any cable 
dragged along the sea bottom would have so 
short a life that it could not be regarded as a 
“sweep ” for operational purposes. The 
system of lashing the cables and electrodes 
to spars was finally abandoned after it had 
driven a number of very fine seamen almost 
mad. It was at this stage that somebody 
stated that buoyant cable had long been 
manufactured in the United States. 

Buoyant cable was the obvious solution to 
the problem. In those days, however, there 
was no such thing as “ Lease-Lend,” and 
Britain had already realised, at great loss, 
her financial holdings on the other side of 
the Atlantic. It was therefore deemed to be 
impossible to order the all-important buoyant 
cable from the United States, and two British 
cable-making companies were asked to 
produce such cable. They did so with great 
promptitude, and then it was established that 
the United States had never produced any 
buoyant cable, and that that produced by the 
British companies was the first in the world ! 

The buoyant cable was the essential of 
the famous “ L sweep.” This consisted of 
two lengths of this towed buoyant cable, 
fitted with electrodes. The lengths of this 
cable to be towed and the distance between 
the electrodes was established by a combina- 
tioa of theory and experiment. 

The “‘L sweep” consisted of one short 
length of buoyant cable, 175 yards long, and 
one long length of buoyant cable, 750 yards 
long. Each of these two cables had electrodes 
at their ends, so that a current passed down 
one cable and back through the other, and 
produced a magnetic field in the water. At the 
inboard end of the “‘ tow,” where there were 
two cables, these were “ married ” together, 
so that the electric current in each “ can- 
celled out,’’ and produced no magnetic field 
in the immediate wake of the minesweeper. 

That was the original conception of the 
“'L sweep,” but it suffered from two great 
disadvantages. The distance between the 
electrodes was 575 yards, and in order to 
produce a magnetic field in the water which 
could be relied upon to explode the German 
magnetic mines, it was necessary to employ a 
current of the order of 3000 amperes con- 
tinuously. This, of course, was absurd from 
@ minesweeping point of view, and even if 
such a current were used the width of the 
“‘ swept ’’ water would be extremely narrow. 

It was quickly realised that the width of 
the ‘“‘swept”’ water could be more- than 
doubled by the use of two such “ L ” sweepers 
with the currents in their “sweeps” so 
arranged that a strong magnetic field would 
be created between them as well as around 
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time. With a “‘ Double L sweep ’—that is, 
two minesweepers steaming side by side, each 
with an “ L sweep ” out—a single “ pulse ” 
of current would “sweep” a e of 
water, and the next “pulse” would be re- 
quired shortly before the sternmost electrodes 
emerged from this rectangle of “swept” 
water. It was found that at the normal 
sweeping speed, a “ pulse” of five seconds 
every minute was sufficient. There was, of 
course, another problem, for the “ pulse” 
of the two minesweepers had to be exactly 
synchronised, but that was successfully solved. 

With the “ pulsing ” system it was found 
that a power of 70-kW per minesweeper was 
sufficient. Those were the days of improvisa- 
tion and the power units for the first of the 
“L.” sweepers consisted of two Ford “ V-8 ” 
engines, each driving a 35-kW generator, 
while the storage was provided by banks of 
motor-car batteries, of which there was then 
a plentiful supply. The first vessels to be so 
fitted were four tugs at Brightlingsea, which 
were followed by two trawlers, which carried 
out their trials in April. As an operational 
sweep the “ L sweep ” proved to be highly 
satisfactory and flotillas of fleet minesweepers 
were quickly fitted out with the new gear. 

All this was, of course, before the fall of 
France. Our allies were kept fully informed 
about the developments of our methods of 
sweeping the magnetic mines, and they were 
even taught how to fit and operate the gear. 
When France was overrun by the Germans, 
therefore, it was to be expected that the 
** L sweep ” would be compromised and that 
new developments of German mines might 
therefore be expected. Up to that time the 
only developments in the German mines had 
been the fitting of the automatic latitude 
corrector and an increase in the sensitivity of 
the mines in an attempt to counter our 
“ degaussing ”’ technique. 

We now know that the “ L sweep ”’ was, 
in fact, not compromised as a result of the 
fall of France, despite the fact that lengths 
of the buoyant cable were left in territory 
seized by the enemy. On the other hand, the 
enemy had by that time deduced that we had 
evolved some effective method of sweeping 
their magnetic mines. This was due to the 
mounting disappointment of the German 
Naval Staff at the results of the mining 
campaign. The Germans had, with some 
justification, been greatly pleased at their 
initial success with the magnetic mine, and 
were consequently disappointed when this 
success was not continued, and it was natural 
that they should consider this to be due to 
our discovery of an efficient counter-measure 
rather than to faults in their own technique. 
It must be remembered that until the Ger- 
mans overran the Low Countries, Norway, 
Denmark, and France they received fairly 
accurate information regarding our shipping 
casualties—and particularly those caused by 
mines in the channels and entrances to 
harbours—from the neutral shipping which 
was still using our ports. 

(To be continued) 
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Oil-Burning Locomotives of the G.W.R. 





IGHTEEN heavy freight. locomotives are 
being converted experimentally by the Great 
Western Railway Company at Swindon to burn 
heavy fuel oil instead of coal. We learn that 
the first ten will be 2-8-0 tender engines of the 
“2800” class, and that they will be followed 
by eight 2-8-0 tank engines of the “4200” 
class. While the acute coal shortage is the 
primary reason for this experiment, which is 
ing carried out in conjunction with the Anglo- 
Iranian Oil Company. it will also afford useful 
data for determining the extent to which 
economies can be effected by the use of oil 
instead of coal, particularly in respect of the 
time required for the servicing and preparation 
of locomotives. It is of interest to note that the 
tailway company estimates that the annual 
saving of coal which will result from the con- 
version of the eighteen engines will be about 
13,000 tons. 

The oil-burning equipment for these con- 
versions, the first of which has now been com- 
pleted, consists essentially of a weir type burner, 
an oil-regulating cock and heater, and a steam 
manifold carrying the necessary control valves. 
Accompanying engravings illustrate the lay-out. 

Oil fuel is contained in a tank, having a total 
capacity of 1800 gallons, which is designed to 
fit snugly ito the coal space of the 3500 
well-bottom tender. The front of the tank is 
lagged with asbestos non-conducting composi- 
tion, and precautions have been taken to 
prevent free circulation of air around the sides 
and back. An oil filler pipe of 4in. bore runs 
from the top of the oil tank towards the rear, 
and then passes vertically downward through 
the water space to the underside of the water 
tank, where it branches transversely to provide 
a filling point at a convenient height on each 
side of the tender. The oil level is indicated 
by float gear of conventional type. 

The lower front portion of the tank is formed 
into @ partially sealed chamber, about 3ft. Gin. 
by 2ft. 4in. by lft. 8in. deep, into which the 
oll flows through holes in a back partition 
plate, and from which it is drawn through a 
stand pipe, lft. 5in. high. This chamber ‘con- 
tains two steam heating coils, with a total 
heating surface of 29} square fect, and is 
fitted with the bulb of ‘a Rototherm thermo- 
meter, the dial of which is carried on the front 
of the tank. Auxiliary heating loops, each with 
@ heating surface of 8} square feet, are fitted 
one on each side of the main tank. The steam 
supply to the heating coils is controlled by three 
valves mounted at the front of the tank on a 
manifold, which is fed through a flexible 


hose from the steam manifold on the engine. 

From the standpipe, oil passes through a 2in. 
shut-off cock and an Auto-Klean filter, and 
thence through flexible hose to a lin. bore 
pipe running under the left-hand footplate of 
the engine. Here it passes through an auxiliary 
heater in the form of a steam jacket, about 
5ft. 3in. long, and then immediately h an 
oil-regulating cock to the burner. ‘The oil- 


regulating cock is linked to a quadrant 


graduated in degrees, and is operated through 


a pinion drive by means of a horizontal control 


wheel mounted in the front left-hand corner 


of the cab, 

Situated immediately to the right of the oil 
control wheel is the steam manifold, fed with 
saturated steam from the boiler fountain. It 
carries five valves controlling steam to the 
burner, the burner cleaner, the normal blower 


in the smoke-box, the oil heater on the engine, | 


and the oil heaters on the tender. A sixth 
valve on the manifold enables steam from an 
outside source to be made available at all these 
pane during lighting up, the supply being 

taken from another engine or 
washing steam lines in the 


is tapped into the body of the normal blower 
valve. By this arrangement steam from the 
auxiliary supply can be fed te the blower while 
raising steam, and, in addition, the position of 
the special blower valve close to the other oil- 


burning controls enables the fireman to operate 


the blower as required. 
The burner, mounted at foundation ring level 


in a small chamber at the front of the fire-box, 
is of ‘the type in which oil flows over a weir’ 
on to a ribbon of steam, by which it ‘is caught, 


up, atomised, and projected towards the back 
of the fire-box at a suitable inclination to the 
horizontal. The oil orifice is 2in. wide and }in. 
deep, while the steam orifice immediately under- 
neath is 2}in. wide and 0-018in. deep. Trials 
are at present in progress, we understand, to 
determine the most desirable dimensions of the 
steam orifice. The chamber carrying the burner 
has a small bottom damper door, which can 
be pre-set to a suitable opening. 

At present the floor of the fire-box consists 
of a steel plate in which are cut six 
holes giving a total air inlet of 2} square feet. 
The normal type of ashpan has been modified 
to provide a suitable firepan, the original 
damper gear being retained. The air supply to 
the fire-box through the orifices in the floor is 


controlled by opening or closing the damper’ 








doors in the firepan. Fire-bricks, supplied by) 





from the boiler- | 
engine sheds. The’ 
steam supply from the manifold to the blower, 


E. J. and J. Pearson, Stourbridge, having g 
high alumina content, are used to line the floor 
and the lower part. of the fire-box, while g 
standard brick arch is fitted to the first engine, 
We are informed that further experience may 
indicate the desirability of a shorter arch or 
even its abolition, as indicated on the drawing. 

Other m include the redesign of 
the fire-hole door to form a reasonably effective 
seal. While the door can be easily opened, it 
is effectively locked when in the shut position, 
A peep hole with cover is provided. The normal 
spark plates have been removed from the 
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smoke-box, and experiments are in progress to 
determine the best diameter for the blast pipe 
orifice. 

It is intended to use all the converted engines 
in South Wales for coal and freight traffic, and 
it is anticipated that for the tender engines 
runs of about 250 miles will be possible between 
refuellings. The tank engines will have a more 
limited range, since space limitations restrict 
the total capacity of the tank to about 850 
gallons. 

Two refuelling depots, one at Llanelly and 





the other at Severn Tunnel Junction, are under 
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construction, and are nearly completed. At 
each depot the storage capacity will be 36,000 
gallons of fuel oil, ‘contained in three 12,000- 
gallon tanks, which will be replenished from 
travelling tanks, each of 3000 gallons capacity. 
The oil from the travelling tanks, four of which 
will be dealt with at a time, will be transferred 
through flexible hose pipes to the storage tanks 
by a steam-driven horizontal duplex pump, at 
an estimated rate of 10,000 gallons per hour. 
To render possible this rate of flow, the viscosity 
of the oil will be reduced by steam heating both 





Research and Development.—So far as research 
is concerned, the Machine Tool Trades Axsso- 
ciation is collaborating with the Institution 
of Production Engineers, the National Federa- 
tion of Engineers’ Tool Manufacturers, and the 
Gauge and Tool Makers’ Association for the 
purpose of establishing a new and separate 
research association built on the foundations 
of what has already been done in a small way 
by the Institution of Production Engineers. 
A drafting committee has produced a memo- 
randum and articles of association which is to 


certain lines had to be cut clean out of a firm’s 
programme. The type of rationalisation scheme 
necessarily imposed during the war had as its 
sole aim the stimulation of production of types 
and sizes of machine urgently required for war 
purposes, A natural process of rationalisa- 
tion has, however, been a feature of the develop- 
ment of the industry for many years past. 
There was a time when almost any British 
machine tool maker would accept an order for 
practically every type of machine tool. In 
course of time, manufacturers have shown a 
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ARRANGEMENT OF OIL.-BURNING EQUIPMENT 


the travelling tanks and the oil pipe lines. For 
refuelling the locomotives, the same pump and 
pipe lines will be used, but with the connections 
to the pump reversed. For this purpose the 
storage tanks will be steam-heated, and the 
temperature maintained at the required level 
by suitable thermostatic control apparatus. 

The storage tanks for these installations have 
been supplied by Robert Jenkins and Co., Ltd., 
Rotherham, the steam pumps by J. P. Hall and 
Sons, Ltd., Peterborough, and the flexible hose 
by W. H. Willcox and Co., Ltd., London. 








Future of the British Machine 
Tool Industry 


We have received from the Machine Tool 
Trades Association a copy of a report on the 
future of the British machine tool industry, 
which it has ted to the Director-General 
of Machine Tools for transmission to the Minister 
of Supply, and the following passages have been 
selected as of particular interest. 


be the constitution of the Research Association. 
This constitution has been submitted to the 
D.S.LR. for their acceptance, as it is the inten- 
tion that the Research Association shall qualify 
fully for the D.S.I.R. grant. The necessary 
application for registration under the Companies 
Acts has been lodged with the Board of Trade. 
The Association is to be called ‘“‘ The British 
Production Engineering Research Association.” 

Development, as distinct from research, 
can best take place within individual organisa- 
tions rather than on behalf of the whole industry 
by a central organisation. The: whole history 
of the machine tool industry has been one of 
development with the rare intervention of the 
introduction of completely new principles. War 
production has had the effect of retarding 
development in some directions and accelerat- 
ing it in others. The producers of war equip- 
ment have been vastly helped by the ingenuity 
of the machine tool manufacturer in over- 
coming problems of production and particularly 
problems of more rapid production. On the 
other hand, the necessity for imposing stringent 
rationalisation schemes has at the same time 








retarded development in some works because 





tendency to reduce the number of their lines 
and to specialise more and more. It is felt 
that the tendency of the industry is of its own 
accord to move towards such rationalisation as 
is healthy for the trade, and that the industry 
will undoubtedly retain those aspects of war- 
time rationalisation which have permanent 
value. 
Consultation Between General Industry and 
the Machine Tool Trade.—There has been a 
i tendency for general engineering 
industry to consult the machine tool trade 
regarding production requirements, and the 
experience gained in users’ works is more and 
more readily placed at the disposal of the 
machine tool maker and acts as a spur to 
development. The machine tool manufacturer 
has during the war gained a great deal of experi- 
ence in the production problems of every branch 
of the engineering industry. This has happened 
to a far greater extent than at any previous 
time. He has been consulted of necessity where 
previously he would not have been consulted, 
and has been able to overcome the problems 
that have been brought to his notice. He is 
anxious to place this knowledge at the service 
of the engineering industry of the country 
generally, and to continue a system whereby 
he is at the earliest stage called into consulta- 
tion by machine tool users. Emphasis will 
naturally be placed in machine tool advertising 
and publicity on this ability of the machine tool 
manufacturer to act as a consultant, but it may 
be that material assistance can be afforded 
by Government Departments in close contact 
with industry to encourage this kind of approach. 
Direct influence can, no doubt, be brought 
to bear upon Government purchasers to 
secure this kind of consultation when inviting 
tenders for the supply of machine tools. Ways 
and means for securing this close consultation 
might well be considered by the Machine Tool 
Advisory Council. 
“Gap” Machines.—There has been some mis- 
informed talk about what have been termed 
“‘gap”’machines. It is felt that this matter 
should be put into true perspective, and to this 
end there has been consultation between the 
Machine Tool Control and a committee of the 
Association. The committee considered a list 
of machines which had been prepared by 
Machine Tool Control and termed “gap” 
machines, but it was found that the majority 
of these machines only differed from the ordinary 
run of machine tools in that British capacity 
to produce them was limited. Given similar 
conditions, there is no machine tool, however 
highly specialised, which could not be designed 
and produced by British machine tool makers 
to an equal degree of quality and productive- 
ness. 
The plain fact is that owing to the lines on 
which industry has developed in this country, 
machines that it has been economically sound 
for certain foreign countries to produce could 
only have been produced in this country at a 
financial loss. British machine tool makers 
provided 73 per cent. of the total machines 
i in Great Britain during the war, and 
the deficiencies in the main represent either 
specialised machines or normal machines needed 
in abnormal quantities in wartime. 
The following is a list of machines of certain 
types and makes which, in the view of the 
Association, should have special attention paid 
to them from the point of view of the adequacy 
of production in this country, particularly for 
defence purposes :— 
hemes form turning lathes. (Monarch 
Keller); crankshaft and camshaft turning 
lathes (Melling, Le Blond, or Wickes); milling 
machines (Cincinnati Hydro-Tel); die-sinking 





machines (Pratt and Whitney, Keller, Cincinnati 
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Hydro-Tel) ; broaching machines (special types 
connected with rifling guns and rifle barrels) ; 
superfinishing machines (Foster); automatic 
bolt-making machines (National Machinery 
Company); grinding machines, (a) race track 
internal and external (Van Norman), (5) internal 
centreless machines (Heald); fine boring 
machines (Heald and Excello); automatics, 
(a) bar and chucking horizontal multi-spindles, 
(6) chucking vertical multi-spindle (Bullard) ; 
gear-cutting machines, (a) hobbing, (b) bevel 
gear generators (Gleason); machines for the 
watch-making industry. 

It is recommended that a special technical 
sub-committee of the Machine Tool Advisory 
Council should go into the question of the 
adequate provision of these machines in detail, 
and it is felt that it would be premature for 
any hard-and-fast recommendations to be 
made in the present report in regard to this 
matter. Certain general principles may, how- 
ever, be laid down for consideration by the 
special technical sub-committee. These con- 
siderations include :— 

(a) The setting up of Government-owned pilot 
establishments to maintain on a working basis 
armament-producing units on the most modern 
and efficient production lines obtainable. The 
production of prototype machines for these 
pilot establishments should in the first case 
be the subject of joint collaboration between 
the appropriate Government officers and the 
machine tool makers. The object would be to 
produce models for every operation, embracing 
the requirements of the Government and the 
combined experience of the makers. Once the 
prototypes were established, plans could be 
made for rapid mass production in the event of 
emergency. 

(6) The encouragement by the Government 
of the production in this country, even on 
uneconomical terms, of machines which are 
supplied from abroad because the industry 
which they serve is in the main a foreign 
industry. In this connection, it has been inti- 
mated that certain foreign manufacturers would 
be prepared to collaborate if approached. 

(c) The insurance buying by the Government 
of certain types of machine tools which it 
would never be an economic proposition to 
manufacture in this country and the ) production 
of which the foreign manufacturer is unwilling 
to undertake in Great Britain. 

The special sub-committee should be charged 
with the duty of investigating the extent to 
which, under cover of commercial secrecy, 
manufacturers in this country have already 
begun to embark upon projects for the produc- 
tion of machines not hitherto included in British 
programmes, and to give all possible encourage- 
ment to this type of development. They should 
include in their ccnsu tations established 
importers of machine tools of long experience, 
particularly for the purpose of ascertaining in 
certain instances whether the policy of insur- 
ance buying or branch manufacture in this 
country should be adopted. 


SuMMARY OF CONCLUSIONS AND 
_ RECOMMENDATIONS 


Scope.—To define the scope which the report 
is intended to cover, it is recommended that 
any functional definition of machine tools 
should be abandoned and that the Machine 
Tool Control Standard Classification of Machine 
Tool Types, Part I, with deletions as indicated 
in the report, should be adopted. It is further 
recommended that the Machine Tool Trades’ 
Association shall be regarded as the body 
capable of representing the machine tool 
industry as above defined. Another recom- 
mendation is that it shall be regarded as essen- 
tial to the maintenance of a healthy machine 
tool industry that the views and recommenda- 
tions of other branches of industry should ne 
sought by means of contact with the 
tive bodies listed in the report. The MTA. 
is sending a copy of the report to these associa- 
tions and inviting their collaboration. Non- 
members of the M.T.T.A. are being similarly 
treated. 

The Industry and H.M. Government.—It is 
recommended :— 


from the trade to the Government should be 

recognised in the M.T.T.A. 

(ii) That a single Government Department 
should be charged with the duty of keeping 
permanent contact with the industry. 

(iii) That the permanent body maintaining 
two-way contact should be a Machine Tool 
Advisory Council comprising equal repre- 
sentation of Government and the trade, set 
up by the Minister after consultation with the 
M.T.T.A. 

(iv) That ad hoc committees for dealing 
with special subjects should be set up from 
time to time by the Machine Tool Advisory 
Council. 

Production, Labour, and Location.—{i) A 
minimum production of £23,000,000 worth of 
machine tools by the machine tool industry of 
Great Britain is set forth as a datum line below 
which it might be dangerous to allow production 
to sink, having regard to the necessity for keep- 
ing the engineering industry of the country 
properly equipped, securing an adequate export 
market and maintaining a safe defence level of 
machine tool uction. The Advisory- 
Council should be instructed to consider the 
necessity for legislation which would have the 
effect of stimulating the demand for machine 
tools by general industry. 

(ii) To maintain the above figure, an appro- 
priate labour force in the industry must be kept 
intact. 

(iii) The industry itself should remain respons- 
ible for training labour within the framework of 
recommendations which will result from the 
study of this problem by the Engineering and 
Allied Employers’ National Federation. 

(iv) All questions regarding changes in the 
location of the machine tool industry should be 
the subject of the earliest consultation through 
the medium of the Machine Tool Advisory 
Council, regard being had to the quality of 
labour essential to the industry. 

Ezxport.—It is recommended that the Machine 
Tool Advisory Council should give the closest 
attention to export matters, so that the industry 
shall not fail to take advantage of whatever 
means might be devised for improving machine 
tool exports. 

Imports.—The Association recommends the 

establishment of freedom to import machine 
tools into Great Britain, subject to safeguards 
against dumping, and also recommends the 
establishemt of level terms for export. 
Research and Development.—{i) The report 
shows that satisfactory progress is being made 
towards the pre me Bn of a suitable research 
organisation with Government backing. 

(ii) It is claimed that the industry has already 
shown progress in the matter of rationalising its 
production and will continue satisfactorily along 
these lines. 

Consultation Between General Industry and 
the Machine Tool Trade.—The adoption of a 
policy on the part of general industry and 
Government buyers of consulting the machine 
tool industry at an early stage in the planning 
of production is recommended. It is suggested 
that the Machine Tool Advisory Council should 
have this matter constantly under review. 
“Gap” Machines.—{i) A list of machines is 
furnished which should have special attention 
paid to them from the point of view of ng 
adequacy of production in this country, par 
ticularly for defence purposes. 

(ii) The establishment of pilot munition 
factories for securing the development of arma- 
ment machine tools is recommended. 

(iii) Official encouragement of production of 
machines, the demand for which is normally 
uneconomic, and, where necessary and prac- 
ticable, collaboration with foreign manufac- 
turers for this purpose is recommended. 

(iv) Insurance buying by the Government 
should take place in certain instances. 

(v) The whole question of gap machines must 
be kept constantly under review by the Machine 
Tool Advisory Council, who should charge a 
special committee with the task of keeping 
abreast with British developments and of con- 
sulting experienced machine tool importers on 
questions such as insurance buying and branch 
manufacture 





recommended that the interim scheme at present 
in operation should be kept constantly under 
review by the Advisory Council, and that the 
rate of disposal of any main type of machine 
should be regulated in the light of the study of 
the order books of the machine tool industry. 
Purchases for stock should not be permitted, 
and a vigorous scrapping policy should be 
meintained. 








The Cost of a Research Man 





THe Industrial Research Institute, of New 
York, reports that from the answers to 
@ questionnaire on the cost of a research man, 
recently circulated among Industrial Research 
Institute research directors, it would seem that 
a fair figure per technical man for the industries 
represented in that group was around 10,000 
dollars per year. In the case of any one 
particular individual the figure might be sub- 
stantially higher or lower than that, but for 
an average of a group it would seem to be about 
right. This covers the cost of a non- 
technical helper for each technical man as well 
as stenographic assistance, janitor service, and 
overhead. Most of the research directors men- 
tioned were in favour of assigning a non- 
technical helper to each technical man. On th» 
other hand, some felt that the helpers should 
also be technically trained. Obviously, if this 
point of view is taken, the cost per technical 
man will be different. As a check on the 
figures given above, says the Institute, it may 
be worth while to cite another figure from the 
National Resources Planning Board’s 1940 
survey previously mentioned. In this survey 
the average cost of research was found to be 
4000 dollars per man-year. This figure approxi- 
mately corroborated some confidential informa- 
tion which the National Association of Manu- 
facturers secured from its membership at the 
same time. Actually it is not inconsistent with 
the 10,000 dollars figure derived from the 
Industrial Research Institute questionnaire, 
since the 4000 dollars is an average for all of 
the personnel in the research department, i.c., 
technical staff, technicians, clerical, and service 
personnel. In numbers, the technical staffs 
reported on represented about 50 per cent. of 
the total laboratory personnel. This data was 
taken from the average of something over 2300 
laboratories. The Institute also estimates that 
the budget for industrial research should lie 
between 5 per cent. and 10 per cent. of net 
profits or something over 2 per cent. of the 


gross sales. 








British Om Tanxers.—The Minister of War 
Transport, in a written reply, has stated that in the 
fourth quarter of 1945 five tankers of 45,900 tons 
deadweight, which are now building, will be com- 
pleted. Nineteen tankers of 210,000 tons dead- 
weight are due for completion in the first half of 
1946. 


Harwich-Hoox Sreamssie Szrvicge. — The 
Ministry of War Transport announces that the 
London and North-Eastern Railway steamship 
service between Harwich (Parkeston Quay) and the 
Hook of Holland will be restored on and from 
Wednesday, November 14th. i to Holland 
will be on Mondays, Wednesdays, Fridays, and 
from Holland on Tuesdays, Thursdays, and Satur- 
days. The service will be maintained by the s.s. 
‘“* Prague,” and the “* Hook-Continental ” express 
will run between Li 1 Street and Parkeston 
by ds in conjunction with the arrival and departure 
f the steamer. In Holland a through train will 
9 rate between eo Hook of Holland and the 
. Rotterdam, and Amsterdam. am ae 
from Liverpool Street Station will leave at 8 
arriving at Parkeston Quay at 9.40 p.m., ‘the 
steamer will leave at 10 p.m., giving arrival at the 
Hook the following morning at seven o’clock 
G.M.T. (8 ome Dutch time). The arrival times at 
Rotterdam, the Hague, and will be 
9.37 a.m., 10.13 a.m., and 11.25 a.m. respectively. 
In the reverse direction the he steamer will leave the 
Hook of Holland at 10.15 p.m. (Dutch time), 
arriving at Parkeston Quay at 6 a.m. the next day ; 








(i) That a single channel of communication 





Disposal of Surplus Machine Toole.—It is 


the arrival time at Liverpool Street will be 9 a.m. 
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The Mechanical Engineering 
Industry of Clydeside: Its 
Origin and Development* 
By C. A. OAKLEY, B.S8c., Ed.B., M.1.E.8.8. 

(Continued from page 367, November 9th) 


‘THE next great inventor in the heavy indus- 
tries was also a Scot, James Nasmyth, a designer 
of machine tools, and the inventor in 1842 of 
the steam hammer. A claim has been made 
that this hammer was first used in the Little 
Govan Works established in 1839 by William 
Dixon—the claim has also been made for the 
old Dundyvan Works at Coatbridge—and this 
hes led to Nasmyth’s name being linked in the 
public mind with Glasgow. Actually his con- 
nections were entirely with Edinburgh. Subse- 

quently John Condie, of Dixon’s, and William 

Rigby, of Rigby and Beardmore’s Parkhead 
Forge, both devised better steam hammers, 
and for many years the Condie and Rigby 
hammers were made in Glasgow and used 
throughout the country. 

The outlook of the Clydeside manufacturers 
was particularly progressive at that time, and 
it is recorded that one of the first Siemens gas 
furnaces was in-talled at the Clyde Works. 
There, too—and at Dixon’s—Henry Bessemer, 
of London, carried out some of the investiga- 
tions which later led to the commercial develop- 
ment of steel. Bessemer’s work on Clydeside 
was, however, 4 failure, for, as is now known, 
Scottish pig iron contained too much sulphur 
and phosphorus. In this connection it is 
interesting to recall that, when steel making 
was begun in Lanarkshire, new sites away 
from the Airdrie district were chosen, as 
imported instead of native iron ore had to 
be used. 

James Cook (1764-1837) opened a small 
workshop at St Enoch’s in 1788. He specialised 
in plant for meal, flour, and sugar mills, and was 
credited with having been the first to apply—in 
1800—the steam engine in driving @ sugar mill. 
Encouraged by his success, in 1805 he built, 
in what is now known as the Cook Street dis- 
trict, the first substantial millwright’s works in 
Glasgow—most of it was later removed during 
the development of the railway to Renfrewshire. 
In going to Tradeston, to be near the docks, 
James Cook ppened up a new centre for engi- 
neering in Glasgow, although the term “ engi- 
neering,” connoting the construction of engines, 
did not come into general use until the early 
fifties. The earlier firms, all small in size, had 
gathered around Port Dundas in order to be 
near the canal. Needless to say, the new works 
were known at the time as Cook’s Folly, but by 
1820 the company had become a really impor- 
tant undertaking. James Cook continued to 
specialise in making sugar machinery—the 
name of Commerce Street, which passed through 
the works, is said to commemorate the large 
shipping business he did in exporting this sugar 
machinery—and he also made some of the first 
marine engines on the Clyde, including those for 
the “Margery” (1814, the first steamer to 
reach London from an outside port), the 
“ Hibernia ” (1816, an early mail steamer), and 
the “ Admiral Dandolo ”’ (1816, the first steamer 
to sail in Continental waters). But, after making 
twenty sets of marine engines, he could not 
withstand the competition of the Napiers. 
James Cook and his manager, David Cook, who 
followed him, were both greatly concerned with 
increasing the number of skilled mechanics in 
Glasgow, and their works were known as the 
“College,” because so many young men who 
wished to become engineers went to them for 
training. Subsequently, some of these young 
men went to other parts of the world and helped 
materially in making the reputation of Clyde- 
side engineering. 

Although most people of to-day, if asked to 
name the leading Clydeside engineering familie; 
of the last century, would probably say the 
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Napiers and the Elders, it is open to question 
whether the Neilsons should not be given the 
place of honour. References are made else- 
where in this paper to J. B. Neilson and to his 
son, Walter Neilson, but J. B, Neilson’s elder 
brother, the John Neilson of the Oakbank 
Foundry, should not be overlooked. He began 
work in 1806 as a millwright and blacksmith 
near the Round Toll, and developed his business 

ery successfully on the foundry site. There, in 
1831, he built the “‘ Fairy Queen,” the first iron 
ship on Clydeside. It was 97ft. long and 11ft. 
in beam, and was fitted with one of the first 
oscillating engines ever made. Its transporta- 
tion to the Broomielaw, where it was launched 
by crane into the Clyde, was a great occasion, 
trees and other obstacles in its way, particularly 
at the head of Renfield Street, having to be 
removed. Vast crowds gathered at the Broomie- 
law for the launching, as it was commonly 
believed that an iron ship would not float. 
There was great enthusiasm when John Neilson’s 
theories were proved to be sound, and he was 
overwhelmed with praise. Although he built 
some marine engines, his main interest was in 
the iron ind , and two of his sons, William 
and Walter, founded the Mossend and Summer- 
lee Ironworks respectively. 

In the 1840 period two of the outstanding 
branches of mechanical engineering in Glasgow 
—the manufacture of locomotives and of sugar- 
making machinery—were being established. 
Railways were originally opened up for con- 
veying coal, the locomotives then used in Scot- 
land coming from Neweastle-on-Tyne. The 
first railway conveying passengers — the 
Glasgow-Garnkirk Railway—was founded in 
1831 and for it the locomotives were supplied, 
as has already been mentioned, by Murdoch and 
Aitken. In the ’thirties the ou man 
building locomotives was John M. Rowan, at 
his Atlas Works in East Milton Street. He is 
credited with having provided several men, 
who later became well known, with the oppor- 
tunity of learning this new branch of engineer- 
ing. Others making locomotives at this time 
were Stark and Fulton, of Anderston ; Thomas 
Edington and Sons, of Cowcaddens ; and Scott, 
Sinclair and Co., of Greenock. 

The first man to establish works constructing 
locomotives exclusively was Walter N. Neilson 
(1819-1889), a son of J. B. Neilson, the first of 
the three men—the others were Diibs 
(1816-1876), and James Reid (1823-1894)— 
who created this great Clydeside industry. 
Walter Neilson founded his business in Hyde- 
park Street, in 1836, where for nine years he 
made land engines and small marine i 
When he started building locomotives in 1845 
he experienced great difficulty in procuring a 
sufficiently large number of skilled men to 
undertake the work. He overcame this obstacle 
and also succeeded after some years—during 
which time he was supported by the Scottish 
railway companies—in - persuading the large 
English railway companies to “ entrust orders 
to his unknown house.’”’ Within twenty years 
Walter Neilson established himself as the 
leading manufacturer of locomotives not only 
in Scotland, but in Great Britain, and in 1860 
he began the transfer of all of his locomotive 
production to very extensive works which he 
was building at Springburn. This district was 
already associated with the industry, for the 
Edinburgh and Glasgow Railway had located 
their workshops at Cowlairs as long ago as 1841, 
and the Caledonian Railway had moved their 
workshops from Greenock to St. Rollox in 1857. 
But Neilson and Co. soon became the chief 
employers of the district, with 1500 men. 

In 1857 Neilson had been joined by an engi- 
neer of German birth, Henry Diibs, and they 
had laid out the new works together. In 1864, /| to 
however, Diibs broke away and, supported by 
several Glasgow business men, built large works 
near Queen’s Park, in which before long he 
employed 1200 men. Diibs’s place in Neilson 
and Co. was then taken by James Reid, who had 
been works manager before him, and who 
now returned, after having spent some years 
with Sharp, Stewart and Co., of Manchester, 
fully conscious of the possibilities latent in the 
great new works. Within a few years he doubled 
its capacity and made full use of his flair for 








designing “‘ labour-saving multiple tools.” By 





1885 the works were recognised as the largest 
in Britain and were employing 2500 men. 
Henry Diibs had responded to the challenge 
magnificently, for hia eee works had prospered, too, 
and were now employing 2000 men. Recognis- 
ing that Clydeside had become the centre of the 
locomotive industry, Sharp, Stewart and Co. 
decided in 1888 to move their Atlas Works from 
Manchester to Springburn. 

Glasgow’s locomotive industry was estab- 
lished in its present form in 1903, when the 
three companies, Neilson, Reid and Co., Diibs 
and Co., and Sharp, Stewart and Co., were 
amalgamated, and the North British Loco- 
motive Company came into being. 

Shipbuilding is an old industry on Clydeside— 
Scotts’ Shipbuilding and Engineering Company, 
Greenock, is over 200 years old—but the vessels 
built before the coming of the iron steamship 
were small wooden craft, and the industry itself 
was not large in size. Its growth was, however, 
rapid, and the claim of almost every company 
to have had outstanding men on its staff is soon 
established. Some, indeed, bordered on genius ; 
but nevertheless three men stand out from 
among their contemporaries—David Napier, 
Robert Napier, and John Elder. 

The pioneer was William S§: m, who as 
early as 1788 built a paddle bo.t, driven by a 
Watt steam engine, whose speed on Dalswinton 
Loch was 5 miles an hour. He followed this a 
year later with another which achieved 7 miles 
an hour on the Forth and Clyde Canal. In 1802 
he built a really practical vessel, the ‘“‘ Charlotte 
Dundas,” which operated on the canal, but was 
never allowed an adequate chance to show what 
she could do, nervous and obstructive people 
saying that her wash would destroy the banks. 
Eventually she was abandoned and was 
inspected by Robert Fulton, the American, who 
is accepted as the constructor of the first steam- 
boat in the world profitably employed, and by 
Henry Bell, who has the honour of having built 
the first in Europe. Bell’s reputation has not 
stood the test of time, and he is now dubbed a 
“lucky amateur.” His “ Comet” was built in 
1812 by John and Charles Wood, of Greenock. 
The engine was made, as has already been men- 
tioned, by John Robertson, and its boiler by 
David Napier. 

The Napiers’ association with marine engi- 
neering begins in 1802 when John Napier, a 
Dumbarton millwright and blacksmith, trans- 
ferred his business to a workshop in Howard 
Street. He undertook to make the boiler for the 
“Comet,” but fell mortally ill and left to his 
son, David, only twenty-two years old, the 


. | responsibility for completing the work. David 


Napier (1790-1869) was not only a mechanical 
genius, but a man of vivid imagination, and his 
temperament had that zsthetic quality which 
was so noticeable in James Watt. As soon as 
he saw the “ Comet” moving in the river he 
realised that immense possibilities were being 
opened up, and in 1814 founded new works at 
Camlachie to build marine engines. Within a 
few years his business had grown so consider- 
ably—and incidentally, the size of the engines 
had also grown considerably—that he decided 
to move again, and in 1821 opened the historic 
Lancefield Foundry near Finnieston. At the 
riverside he constructed a tidal basin, the 
Lancefield Dock, where the engines were 
installed. 

Shipbuilding rather than marine engineering 
began to attract his main interest. After 
making several passages in sailing vessels to 
Belfast, he was convinced that their lines were 
poor, and he built on the Camlachie Burn what 
was in effect the first experimental tank. Having 
then designed a ship with much finer bows than 
was then thought advisable, and having failed 
ie the shipowners to adopt it, he 
ordered the ship, the ‘‘ Rob Roy,” to be built 
by William Denny for himself. It was a great 
success, plied for two years with “ perfect 
regularity ’ on the Greenock-Belfast route, and 
was then sold to serve the Dover-Calais route, 
so becoming the first steamship to cross the 
Channel. Then, in a frenzy of activity, he 
designed and engined more steamships. By 
1822 he had established the first line Of com- 
mercial steamships between Liverpool and 
Glasgow, and shortly afterwards between Leith 
and London. 
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Still in his early thirties and having brought 
about a social revolution almost comparable in 
social significance to that started by James Watt 
fifty years before, it would have seemed that a 
wonderful career was ahead of him. Yet, after 
another ten years, he almost faded from the 
scene, his place being taken by his cousin, 
Robert Napier. In 1826 David Napier built the 
first of the “‘leviathans,” the “ United King- 
dom,” 160ft. long and with engines of 200 H.P., 
and, as George Blake, who has so brilliantly told 
the story of Clydeside shipbuilding in ‘‘ Down 
to the Sea,” has noted, he invented “ surface 
condensers, steeple engines, feathering paddles, 
@ breech-loading gun, the haystack boiler, and a 
steam carriage.” But again, like James Watt, 
he was bothered by never-ending litigation, and 
in 1835 he suffered a very heavy blow when a 
vessel cf his construction, the “‘ Earl Grey,” blew 
up in Greenock harbour—there is a memorial 
stone to the disaster in Paisley Abbey. He 
leased the Lancefield Works to his cousin, 
Robert, and went to Millwall, where in 1838 he 
opened, with his sons, a new shipyard on the 
Thames. It did not do well, however, and was 
sold to Scott Russell for building the ‘Great 
Eastern.” His sons returned to Glasgow and 
formed & new company, Napier Brothers. He 
went into retirement at Worcester, and lived 
to his eightieth year, “ bursting with ideas to 
the end.” 

If nineteenth century Clydeside shipbuilding 
can bo said to have been the creation of one 
man, then he is Robert Napier (1791-1876). 
Born, as he was accustomed to say, with a black- 
smith’s hammer in his hand, he was inspired 
by his cousin’s rapid rise to success, and, when 
David moved to Lancefield, Robert leased the 
Camlachie Foundry from him. Here he had a 
remarkable piece of good fortune in taking over 
@ young millwright, David Elder, as his foreman. 
Robert Napier’s great achievements came from 
his brilliance as a business man rather than as 
an engineer. Indeed, as a mechanical engineer 
he was scarcely in the same class as his cousin, 
David Napier. David Elder probably was in 
that class, and there can be little doubt that he 
greatly assisted Robert Napier when he decided 
to follow his cousin by building marine engines. 
Their first, for the steamship “‘ Leven,” is still 
preserved at Dumbarton. 

John Elder combined in himself many of the 
talents of both David Napier and Robert 
Napier. He had a flair for invention, but also 
had solidity, and, when he mastered the diffi- 
culties which had previously hindered the com- 
bination of high-pressure and low-pressure 
steam engines, he was abl - to give effect to his 
ideas by reducing almost immediately the con- 
sumption of coal by 30 and 40 per cent. Between 
1853 and 1867 he took out fourteen major 
patents for improving engines and boil rs, and 
his young company rapidly produced marine 
engine con_racts from leading shipping com- 
panies. Then, in accordance with what had 
become almost a tradition, he decided to enter 
shipbuilding, and in 1864 he founded the ship- 
yard which is to-day Fairfield. 

At first shipowners were unwilling to adopt 
compound engines—and, incidentally, screw 
propellers, in which John Elder was also 
interested—but shortage of shipping during the 
Crimea War increased the necessity for econo- 
mising in coal—the Pacific Steam Navigation 
Company, whose ships had to make long voyages 
between coaling stations, was particularly 
affected—and at last the young firm procured 
orders for its special engines. There followed an 
almost fantastic period in marine engine design 
as is shown in a statement made by Barclay, 
Curle and Co., to the British Association meeting 
of 1876. In the last twenty years, they said, 
they had received orders from shipping com- 
panies for, and. had made “steeple engines, 
diagonal engines, beam engines, side-lever 
engines, oscillating engines, geared steeple 
engines, geared beam engines, inverted double- 
acting engines, compound inverted direct-acting 
engines, compound beam engines, compound 
diagonal engines, and compound oscillating 
engines.” 

The shape of the mechanical engineering 
industry of Clydeside had by the ’eighties quite 
& recognisable resemblance to its shape to-day. 
Even then the hours of the jobbing engineering 


firms, prepared to make or do almost anything, 
were numbered. Large undertakings, specialis- 
ing in particular lines, had come into being, 
some employing several thousand men. Certain 
small undertakings, too, had become specialists, 
and some were doing their work with notable 
competency. The adventurous days were far 
from over, but from then on brilliant men 
tended to exercise their inventive abilities and 
to develop industrial production in teams, as 
employees of large undertakings rather than as 
rugged individualists making their own way. 
An incidental consequence of these changes was 
that fewer had their names incorporated in 
those of new companies, or, indeed, were among 
the directors of new companies, and they have 
accordingly been more readily forgotten. 

The most prominent men in the industry 

towards the end of the Victorian era were prob- 
ably Lord Kelvin and Sir William Arrol. We 
cannot really claim Lord Kelvin (1824-1907) as 
a mechanical engineer. He was essentially an 
applied physicist—probably the greatest of his 
time—and he coupled, with a remarkable 
grasp of the principles of heat, light, sound and 
electricity, considerable inventive skill and 
mental nimbleness in dealing with mechanical 
contrivances. He had close contact with the 
Glasgow industrialists, particularly with the 
shipbuilders and shipowners, and he was always 
interested in the problems they put to him. In 
1849 he became associated with a Cambridge 
Street instrument maker, James White, who had 
not only the ability to understand the theories 
underlying his inventions, but also to put them 
into commercial production. The first instru- 
ments White made for Lord Kelvin were the 
mirror galvanometers called for when the 
Atlantic cable was laid. Subsequently Lord 
Kelvin took out more than fifty patents, and 
the company which he formed with James White 
was interested in most of them. Lord Kelvin’s 
name, as well as his genius, was a great asset 
to this company, but it should be emphasised 
that the practical mechanical engineer in it was 
James White, not Lord Kelvin. 
Sir William Arrol (1839-1913) became known, 
rather irreverently, as the “supreme bridge 
builder.” At the outset of his career he had been 
little more than a blacksmith; but, while 
employed by Laidlaw, Sons and Caine, of 
Barrowfield, he was made foreman at the con- 
struction of an iron pier. Becoming interested 
in structural engineering, he formed his own 
company in 1868 and in the next ten years 
established a considerable reputation by under- 
taking several difficult tasks, including the con- 
struction of the railway bridge at Bothwell, the 
first railway bridge at the Broomielaw, and the 
Carlisle railway station. He showed outstand- 
ing inventive ability and “ no difficulty,” it was 
said, “ever arose in his work which he did 
not overcome by some contrivance.” For 
instance, at Bothwell, where the bridge was 
high above the river, he devised a system of 
prefabrication, by which many of the girders 
were assembled beforehand, instead of being, 
as was then the practice, riveted in position 
piece by piece. For the Broomielaw project he 
invented the first practical hydraulic riveting 
machine—and, its widespread adoption, particu- 
larly in shipyards, led to his company setting up 
a large machine tool and, later, crane building 
organisation. 








Mrinerat Resources oF THE Gotp Coast.—A 
lecture on ‘‘ The Geology and Mineral Resources of 
the Gold Coast” will be delivered by Dr. N. R. 
Junner, director of the Gold Coast Geological 
Survey, on Thursday, November 29th, at 3 p.m., in 
the Cinema Hall of the Imperial Institute, South 
Kensington, 8.W.7. No tickets of admission are 
required. 





t The variety of work undertaken by engineering 
firms in the past was actually a amazing. For 
instance, A. and W. Smith and 5 rted at their 

t lebrati that, although they are to-day 





gnised as specialists in manufacturing sugar- 
machinery, in their earlier days they had been responsible 
for ayueducts, bridges, boilers, bone and barley milla, 
cranes, cheese presses, ‘* and so on through the engineer- 
ing alphabet, such as paint grinding and mixing machines, 
piers,. printing machines, refrigerators, stone-sawi 
machines, steam pumps, turntables, wharves, 
infinitum.” 








































































Rontgen Celebrations 





Tue final meetings in connection with the 
celebrations of the discovery of Réntgen rays 
were held at the Institution of Electrical Engi- 
neers on Saturday afternoon and evening, 
November 10th. Dr. P. Dunsheath (President 
of the Institution of Electrical Engineers) was 
in the chair, and there were four talks on various 
aspects of X-rays from the historical point of 
view with, at the same time, some indication of 
present and future development. 

Dr. C. C. Paterson, F.R.S. (director of 
research, General Electric Company, Ltd.), 
spoke on “‘ The Evolution of Electrical High- 
Tension Equipment for X-Ray Tubes.” Dr. H. 
Baines (Royal Photographic Society) dealt with 
the “‘ Evolution of X-Ray Photographic Mate- 
rials.” Mr. H. P. Rooksby, representing the 
Crystal Analysis Group of the Institute of 
Physics, and associated with the General Elec- 
tric Company, discussed “ Industrial X-Ray 
Analysis, Past and Present’”’; and Mr. W. J. 
Wiltshire (Woolwich Research Department, and 
representing the Industrial Radiology Group of 
the Institute of Physics) delivered the address 
on “The Growth of Industrial Radiology,” 
which is printed below. He said that so great 
had been the growth of industrial radiology in 
the last few years that there seemed to be a 
fairly widespread impression that the method 
was comparatively new. In actual fact, it was 
as old as the discovery of X-rays. When 
Réntgen first announced his new rays he had 
already studied their transmission through 
various metals. During the year 1896 an 
astonishing variety of industrial uses were 
attempted or suggested. It was reported that 
X-rays were being used in Germany in 1896 for 
the examination of submarine cables, but 
possibly more surprising was the fact that as 
early as January of that year Professor Wright, 
of Yale University, obtained a photograph of a 
defective weld which was considered by the 
American ordnance officials “ to be of profound 
significance in indicating a means of testing 
armour and machinery for defects.” Generally 
about 4mm. or 5 mm. of iron was the limit of 
penetration in those days, although Réntgen 
by 1897 was able to see some fluorescence on his 
screen from rays which had passed through 
4cm. of iron. In spite of all the early activity, 
however, little more was heard of industrial 
radiology for nearly twenty years. It was not 
until the end of 1913 when the hot cathode, 
X-ray tube was introduced, that the practical 
application of X-ray methods in industrial uses 
became a possibility, and during 1915 and the 
next few years many papers were published on 
the examination of castings, and other metal- 
lurgical uses of X-rays. The first serious 
attempts at metal radiography were made at the 
Research Department, Woolwich (now the 
Armament Research Department, Ministry of 
Supply), early in 1917, The importance and 
promise of the methed was quickly recognised 
by the War Office and a section of the Research 

ment was set up for the development of 
radiological methods applied to engineering and 
metallurgy and considerable use was made of it 
before the end of the 1914-18 war. During the 
first few years after the close of that war, how- 
ever, an uphill battle had to be fought to per- 
suade the practical man of industry that the 
new inspection tool was reliable and of real 
utility. He rather thought that this phase 
occurred also in other countries at about the 
same time, 4 

A great deal of experimental work was done 
in this country, particularly in regard to X-ray 
tubes for higher voltages, but when new types 
became available commercially from America 
and the Continent, this part of our work was 
abandoned. This was an unfortunate policy 
for the beginning of the recent war found us 
entirely dependent on imports from America to 
meet the enormously increasing demands for 
high-voltage tubes for industrial work. This 
was a situation which should not be allowed to 
continue, and he hoped that X-ray tubes of all 
types would soon be home produced. 

By 1919 radiographs through about 2in. of 
steel had been made, but the practical limit was 
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little more than an inch, as there were no tubes 
working above about 100 kV; 200-kV tubes 
came into use about 1922. The ten years after 
1919 were years of steady progress, and a note- 
worthy milestone was reached when the Chief 
Inspector of Armaments decided that the radio- 
graphic inspection of certain types of fuses 
should be tried on a routine scale. In 1927 
Woolwich completed the first routine fuse 
inspection apparatus, and it remained in use for 
ten years, when it was supplanted by a new 
design. Thus the Chief Inspector of Armaments 
might be credited with being the first user of 
bulk methods of routine radiography. 

By 1932 industrial radiology was fully estab- 
lished within the Service Departments, but there 
was still no regular use of it outside. It was 
not until 1933 that the first industrial apparatus 
was installed in this country by a well-known 
boiler firm, Messrs. Babcock and Wilcox, 
following @ decision by Lloyd’s Register of 
Shipping to accept radiographically tested 
welded pressure vessels, That same firm now 
kept four or five X-ray outfits fully employed. 
Other firms quickly followed suit. 

In the United States, the first regular work 
was started by H. H. Lester at Watertown 
Arsenal. By 1929 there were five industrial 
users and by 1936 some thirty-four manufac- 
turing firms were using forty-eight X-ray out- 
fits, without counting those in Government and 
commercial laboratories. In Germany work 
on the radiography of castings began in 1916, 


and during the succeeding years it was applied | t 
Hollan 


to a great variety of purposes. d also 
took it up for welded ships testing in 1929. 

By the early ’thirties the first phase of the 
development of industrial radiography might be 
said to have been completed and the method 
had become an accepted means of engineering 
inspection. In due course radium took its place 
alongside the X-ray sets in the world of ‘engi- 
neering inspection, after experiments with 
gamma rays in 1930, for use in situations where 
it would be impossible to introduce an X-ray 
set—for example, the interior of a complicated 
casting or the engine-room of a ship. 

One of the most important developments in 
Britain took place round about 1932. The Air 
Ministry had decided that all highly stressed 
castings used in aircraft construction must pass 
an X-ray test. The method having been estab- 
lished and proved, a scheme was put into 
operation which had been worked ever since. 
Contractors are made responsible for having 
their castings X-rayed. The laboratory carrying 
out the test and its personnel has to be approved 
by the Aeronautical Inspection Department, 
and precise instructions for the examination of 
each type of casting are issued. There were com- 
paratively few A.I.D. approved radiological 
centres in this country at the outbreak of war, 
but the total has since risen to about fifty.- A 
bulk X-ray fuse inspection apparatus had been 
designed in which the X-ray unit was entirely 
shut off from the operating room, to which the 
rays passed through an aluminium window. 
Each machine was a twin unit, i.¢e., there were 
two X-ray outfits side by side radiographing 
two racks of fuses at once. The average was 
about 1200 fuses examined per hour. About 
twenty of these machines were installed and 
during the war many of them were often working 
twenty-four hours a day under the control of the 
Chief Inspector of Armaments, who probably 
held the world’s record for the total number of 
separate articles radiographed. This routine 
X-ray inspection of fuses was unique and was 
only used in British manufacture. 

Since 1932 radiography, usually by means of 
gamma, rays, had been employed for some 
purpose or other in many ships of the Royal 
Navy. For some years the Admiralty had 
accepted welded high-pressure boilers, but only 
from approved firms and only after every inch 
of the welding had been radiographed in accord- 
ance with a specified technique. 

The war had produced tremendous develop- 
ments in the radiological field and expansion 
had been enormous. In Britain, outside 
Government establishments, there were only 
ten or a dozen regular commercial users. of 
X-rays in 1939, but there were now probably 
not far short of 200. In the United States, 
ceunting only the steel foundries, there were 








forty-two who had used i y in 1941, 
and to-day there were more than 100. To these 
must be added boilermakers, aircraft producers, 
and a vast number of engineering firms. In 
many cases the work was run on true mass- 
production lines, the castings or whatever was 
being examined being passed through the 
X-ray plant on a conveyor belt, whilst the 
exposed films were processed by automatic 
machines capable of dealing with, in some cases, 
240 large films per hour. 

What might well be the dawn of a new era in 
radiology had occurred during the war years— 
the introduction of super-high-voltage X-rays. 
First came an industrial X-ray apparatus 
working at one million volts, permitting radio- 
graphy through thicknesses up to 8in. of steel. 
With this apparatus the Philadelphia Navy 
Yard reported dealing with twenty castings at 
once with a two-minute exposure against two 
hours with radium, and also 5in. armour plate 
in ten minutes, whilst shell filling factories had 
been radiographing fifteen 6in. shells every 
eight minutes. There were now between forty 
and fifty of these one million volts sets working 
in the United States. At present there were 
only two in this country. More recently, a two 
million volt set had appeared, allowing thick- 
nesses as great as 10in. or even 12in. of steel to 
be radiographed. The time required for 8in. of 
steel with this apparatus was only one-hundredth 
of the one million volt apparatus e 
Another two million volt set—an electrostatic 

ype based on apparatus designed by Van der 
Graaf in 1931—had been developed by the 
Massachusetts Institute of Technology, an 
important feature of which was its extremely 
small focal spot and a most beautiful definition. 

But the tale of wartime progress, said Mr. 
Wiltshire, was not yet complete. By 1941 
D. W. Kerst had developed the first Betatron. 
Instead of electrons being projected by the use 
of extremely high potentials, they were accele- 
rated on a circular path by magnetic induction, 
After many revolutions, on each of which they 
had gained energy, they were deflected on to a 
target, and radiation was emitted. In the first 
type the electron energy acquired was equivalent 
to that of an electron subjected to a potential 
of 4-5 million volts. They were fortunate in 
having one of these machines at Woolwich. 
Very soon 20 million electron volt betatrons 
were produced, and one or two were now being 
used for radiographic work in America. The 
radiation output was equivalent in intensity to 
that from several kilogrammes of radium, and 
was more penetrating. Up to Ldin. of steel 
could be radiographed in reasonable time. 
Thus, in a few short years, the maximum 
voltage had increased from 400,000 to 20,000,000 
and the limit of penetration had jumped from 
Sin. to 15in. of steel. The useful limit of voltage 
had probably been reached, but this enormous 
advance opened out untold prospects for the 
extension of X-ray inspection in the future. 

For many years much research had been 
carried out with a view to eliminating the photo- 
graphic process, but until recently the results 
had been disappointing. But the recent great 
advance in the study of electronics, the develop- 
ment of new valves and new circuits had brought 
non-photographic methods much nearer to 
practical realisation. There were three methods 
available, viz.: (1) the ionisation chamber, 
requiring the amplification of a small D.C. 
current, which was not easy to stabilise under 
workshop conditions; (2) the Geiger Muller 
counter, which was very sensitive, but for 
accuracy had to smooth out and count a very 
large number of pulses, and therefore was rather 
slow for many practical purposes ; and (3) the 
use of a fluorescent material with a photo- 
electric cell—in effect, a fluorescent screen 
examination with an electric instead of a 
human eye. There had been applications of all 
three methods. 

An interesting development had recently been 
reported from America. A very small source of 
gamma rays was employed for measuring thick- 
ness, but the source was an artificially radio- 
active element prepared in a cyclotron, The 
reason for the use of this unusual source was 
that the gamma ray spectra of radioactive 
isotopes were all different. Some include 
gamma rays of considerably longer wave- 


lengths than those from radium, and their conse- 
quent greater absorption made for inereased 
accuracy of measurement. This development of 
radiology seemed to open out still new possi- 


bilities. It was true that radioactivated 
elements were not plentiful at present, but it 
might well be that in no great time they would 
be far more readily available in research 
laboratories. 

Among other applications of X-ray methods 
mentioned were X-ray micrography—a method 
now being used in metallurgical research—the 
photography of the fluorescent screen on minia- 
ture film, and cine-radiography, recently applied 
to molten metal flowing into the mould in 
foundry practice. Finally, there was flash 
radiography—the production of radiographs of 
rapidly moving objects by means of extremely 
short exposure times of the order of the 
millionth part of a second. The extremely 
short time made the method especially 
valuable for the study of explosive phenomena, 
and it had been used extensively both in the 
United States and in this country for this 


purpose during the war years. 








Southern Railway Haywards 
Heath Accident Report 


Tue report of Colonel A. C. Trench to the 
Minister of Transport on the accident which 
occurred at Haywards Heath, on Sunday, 
September 2nd, at 4.57 a.m., on the London- 
Brighton main line of the Southern Railway, 
has now been issued. The 2.50 a.m. special 
empty coach train from Streatham to New- 
haven, which, owing to engineering works in 
progress, should have come to a stand in the 
down siding prior to reversing across to the up 
line, over which single-line working was in 
operation, failed to stop and collided at high 
speed with the buffer stops at the south end of 
the siding, and with the face wall of the tunnel 
portal immediately beyond the buffer stops. 
The driver and the fireman were killed and the 
guard suffered from bruises and shock, The 
train consisted of thirteen bogie coaches, all 
of which had timber-framed bodies on steel 
underframes, all being fitted with Buckeye 
couplings and Pullman vestibules, with the 
exception of the trailing brake composite, 
which had ordinary screw couplings. The train 
was drawn by a 2-6-0 engine with a six-wheel 
tender, weighing 100 tons in working order. 
The engine was fitted with the steam brake 
controlled by the vacuum, and all the coaches 
and the tender were equipped with the vacuum 
brake, the percentage of brake power being 
71 per cent. The collision caused much damage 
to the footplate gear generally, the lower leyer 
of the regulator being broken and the reversing 
gear and brake handle damaged, so much so 
that it was not possible to draw any reliable 
deductions from the state of the equipment. 
All the evidence, Colonel Trench says, points 
to the primary responsibility for the accident 
being attributed to the driver of the train, in 
that he failed to obey the indications displayed 
to him by the signals. In a lesser degree 
neither he nor the guard can be absolved from 
some share of blame for their failure to study 
the weekly notice containing the intimation of 
single-line working. In his recommendations 
and remarks Colonel Trench says that the colour 
light signal is of the type which was recom- 
mended by the Committee for facing move- 
ments from running lines into the siding. It 
has been in daily use for twelve years and he 
does not feel that the misinterpretation in this 
case is such as to justify suggestion of an 
alteration. It would be preferable, however, 
Colonel Trench says, if the “ proceed ”’ aspect 
were approach controlled by a track circuit of 
limited length, which would entail a train for 
admission to the siding being brought down to 
slow speed before the signal can clear. He 
recommends that the company should install 
such a control. 








Toe Muovustry or Suprty has released Mr. 
Gilbert §. Szlumper from his appointment as 
Director-General of Supply Services. 
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12th, and Mr. Ness Edward’s reply, that not 
a single step would be taken by the Ministry 
of Labour in relation to men now in civilian 
employment which would delay a single 
man coming out of the Forces, although 
laudable, does little to meet the problem of 
industry. He went on to say that some 
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“key” men and craftsmen in small shops. An 
interesting, but inconclusive statement ; for 
the national advantages to be derived by the 
retention of the relatively small number of 
skilled men in industry would be out of all 
proportion to their value as units in the 
military machine. 

Mr. Churchill recently decried the Govern- 
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THE CALLING-UP OF SKILLED 
ENGINEERS’ 


THERE is every indication that the diff- 
culties experienced by the engineering and 
allied industries are being considerably 
increased by the present widespread calling 
to the Forces of large numbers of skilled 
young men. Such action on the part of the 
Government, at a time when firms which have 
been fully occupied with war work are chang- 
ing over to the production of much-needed 
peacetime goods, will prove little short of 
disastrous to many concerns. There is no 
denying the fact that, in fairness to others, all 
young men should serve a period with the 
Armed Forces; but the industrial interests 
of this country, essential to its future welfare, 
must at the same time be considered if an 
attempt is to be made to meet the existing 
demand for goods of every kind and we are 
to participate in international competition. 
Questions putting forward these facts were 
asked in the House of Commons on November 





though demobilisation be accelerated and 


90 /inereased and the released men be at once 


absorbed, if the key industries are to 
be deprived of a large percentage of skilled 
men, specially trained for the primary 
work necessary to attain a reasonable level 
of output, these industries will rapidly 
decline. The amount of productive labour 
will be out of proportion with the skilled 
labour available to make the requisite tools, 
and a natural result will be unemployment. 
How many times did a similar position arise 
in factories during the war owing to this 
shortage of skilled primary labour? A 
majority of the men now being called to the 
Colours are at their best productive age, 
most having served upto, and many over, five 
years as skilled craftsmen. By virtue of their 
training and experience they were key men, 
forming the manual basis upon which our 
war production was built and depended. 
Now that the war has been won they form 
an important part of the foundation for the 
re-tooling and specialised prototype work 
essential to the revival of post-war pro- 
duction in this country’s major industries. 
It might be argued that employers were 
fortunate in retaining the services of these 
young men during the war years ; but surely 


reourdind | it must be recognised that it is just as essen- 


tial that industry now, in its reconversion to 
peace conditions, should bave the services of 
the most highly skilled men available in the 
country. It is not a matter of profit or 
benefit to individual firms, but one of national 
capacity being put to its best possible use at 
a most critical time in the country’s industrial 
history. Manufacturers are being urged to 
make every effort to produce goods for 
export and to develop foreign markets ; 
they cannot be expected to meet competition 
and supply goods up to the standard called 
for from this country in a reasonable time 
with a depleted and still dwindling back- 
ground of skilled labour. Already we are 
hearing of foreign buyers anxious to place 
orders here having to take their business 
elsewhere, after fruitless efforts on the part 
of our manufacturers to quote reasonable 
delivery dates for goods normally well 
within their productive capacity. Even 
the orders which have been placed are 
likely to be jeopardised if the drain on 
skilled labour continves. 

We understand that designers and 
draughtsmen are still exempted from Armed 
Forces service at all ages, but even if sufficient 
plans are prepared it will still be necessary 
to have a large body of skilled men to produce 





plant. Little comfort may be gained from 
the hope that a number of men from the engi- 
neering industry who were called up in the 
early years of the war, and are now due for 
release, will compensate for those being lost. 
Most of the returning men were of the semi- 
skilled production type, fairly easily replaced 
by women and boys, and having little skill 
in precision or specialised work. Even those 
in similar early release categories who were 
fully skilled prior to the war are now out of 
touch with many of the methods developed 
and adopted during the past six years. They 
will of necessity require some time to 
accustom themselves to new procedure and 
improved plant. Such men as the skilled 
fitters now being recruited up to the age of 
thirty years have become even more essential 
to industry under peace conditions in view 
of the smaller numbers of special machines 
and equipment now being ordered. Whereas 
during the war it was economically possible 
to tool-up extensively for large-batch pro- 
duction, and use semi-skilled labour for 
assembly, much plart is now made straight 
from the drawing in small quantities which do 
not justify extensive tooling. This class of 
work is far beyond the degree of skill attained 
in a few years under war conditions by the 
average dilutee or trainee. 


The Producer Gas Engine 


It is appropriate that we should be 
reminded, from time to time, not only of the 
part played by gas engines in the production 
of power, but of the contribution made by 
gas engine designers and builders to the 
reputation of British engineering industry. 
The gas engine has a history running back to 
the end of the eighteenth century, and its 
early development was powerfully influenced 
by the energy and imagination of British 
engineers. Very notable also has been the 
work accomplished in the evolution of the 
producer, and we do well to recall the labours 
of such pioneers as J. Emerson Dowson, who, 
sixty-four years ago, adapted his pressure 
plant for use as a source of gas for power 
purposes. The first demonstration of a gas 
engine of commercial size operating on pro- 
ducer gas was at York in 1881, when an engine 
of 3 H.P. was run on Dowson gas from 
anthracite. In Toe Encrvger for November 
24th, 1882, will be found the following early 
reference to this particular subject: ‘‘ The 
manufacture of gas engines is assuming con- 
siderable proportions in the Manchester 
district. Messrs. Crossley Brothers have 
partially completed a large new works which 
are to be driven entirely by gas engines 
supplied with Dowson gas.” These works 
were, in fact, the first in the world ever to be 
operated on producer gas, and it was not 
until September, 1886, that W. von Oechel- 
hauser started up his power plant at Dessau, 
the first public supply undertaking operated 
by gas power, illuminating gas being used. 
Two years later the Society of Arts carried 
out trials, at South Kensington, on three gas 
engines, each driving an electric generator, 
these being the first competitive trials ever 
carried out with scientific accuracy on equip- 
ment of this type. 

Since then, great progress has been made 
by the gas engine, notwithstanding fierce 
competition from other forms of heat engines, 





the requisite tools, prototypes, and specialised | 





notably the oilengine. We have an admirable 
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illustrative example of this progress in the 
paper presented on November 8th before the 
Diesel Engine Users Association (‘‘ Gas 
Engine and Gas Producer Practice at the 
Sons of Gwalia, Ltd., Western Australia ’’) 
and summarised elsewhere in this issue. The 
author (Mr. W. N. Dunstan) describes the 
evolution, in Western Australia, of the wood 
gas producer, which, in its down-draught 
form, has clearly reached a high degree of 
efficiency and reliability. If there were any 
doubts as to the dependability and efficiency 
of the engine operating on wood gas, they are 
certainly removed by this extensively docu- 
mented account which discloses not only the 
results obtained in terms of heat efficiency, 
but the low rates of wear observed in the 
cylinders of the engines. It is a tribute to 
the Australian engineers that labouring at a 
remote site, under difficult operating con- 
ditions, they should have arrived at such 
excellent results. Particularly noteworthy is 
the unvarnished account of the troubles 
experienced and we cannot too highly com-, 
mend the frankness and generosity with 
which technical information of high value 
has been placed at the disposal of engineers 





throughout the world. Here is a case where’ 
taking the only fuel—timber—available at 
the site, means have been devised whereby a 
large mining industry has been supplied with 
power at a cost which appears extremely low 
and with reliability which could hardly have 
been improved upon. It must be a source of 
great satisfaction to the engine builders that 
individual engines should be operating, with 
the original cylinders, for periods approxi- 
mating 100,000 hours, which is equal to, say, 
twenty-three years at twelve hours’ rating. 

In areas where timber is available, particu- 
larly where the annual wastage of forest 
products can be used for producing power, the 
producer gas engine ought to be in a highly 
favourable position relatively to any other 
type of heat engine and no careful reader of 
Mr. Dunstan’s paper can be in any doubt as 
to the ability of the British gas engine 
industry to provide equipment of the highest 
efficiency and reliability. The Australian 
engineers, faced with many difficulties, have 
shown their traditional tenacity, and we are 
glad, indeed, to congratulate them. “ Diffi- 
culties,” said Epictetus, “are the things 
which show what men are.” 
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a% an extra general meeting of the Insti- 

tution of Mechanical Engineers, held on 

Friday, November 9th, 1945, the following 

paper was presented by H. O. Parrack, 

A.M.I. Mech. E. 

ELEMENTARY PRINCIPLES OF PLANT ORGANISATION 
AND MAINTENANCE FOR CIVIL ENGINEERING 
ConTRACTORS 

The paper was written as the result of evidence 
to the effect that the general standard of the appli- 
cation of plant to the requirements of the civil 
engineer in this gountry is in need of improvement. 

After brief reference to the position of the mecha- 

nical engineer in civil engineering industry, sections 

are devoted to repair depots, site maintenance, 
stores, mechanical plant organisation, and personnel. 

The methods advocated have been tried in practice 

during some years’ experience with a considerable 

volume of widely differing classes of plant, employed 
on contract sites of various t and sizes. No 
attempt is made to explain the actual work of 
operating and maintaining any particular type or 
make of machine—a muiter which is related to the 
intention of the pores only to the extent by which 
the same principles of organisation might apply. 

DIsoussION 


Mr. H. J. Harding said the great value of 
the paper was that it pointed out to the non- 
contracting engineer that a contractor had 
to spend a great deal of money and do a great 
deal of work if his plant was to do what was 
expected of it, but the critic never wanted 
to pay for it ; one’s hire rate was always too 
high. If those who made such criticisms 
would read the present paper and see all 
that had to be done to live up to the author’s 
ideals, they would see why the contractor 
needed hire for his plant. What were the 
facts of life about a contractor ? How did a 
contractor arise? He had been in a firm 
which was almost an ancient monument and 
arose many years ago, but other contractors 
came and went. The author laid down what 
& contractor’s yard should be, but when a 
man started as a contractor, did he know that 
he was going to be a big contractor or would 
he start in a small way and get bigger? It 
might be difficult to decide whether to spend 
& great deal of money on a big, slap-up yard 
and have no money left for contracting, or to 





start with a few sheds and then wish one had 
something better and bigger. The human 
side was one of the biggest problems, and not 
nearly so easy as might be thought from 
reading the paper. The paper was an excel- 
lent ten commandments, but its recommenda- 
tions, like the Ten Commandments, were not 
easy to live up to in ordinary life. A big yard 
for a big contractor probably required more 
skill to run it than was required to run a big 
contract, but who wanted to run a yard if 
they could run a big contract? It was a 
thankless job, but an extraordinarily difficult 
one. 

Mr. W. Barnes said that systematic inspec- 
tion was of the utmost importance to mini- 
mise stoppages ; he had excavators in mind, 
but it would apply also to other machines. 
Particular attention should be paid to parts, 
such as gears, shafts and bearings showing 
signs of wear, and spares should be ordered 
in ample time, so that they were available 
when the time came for them to be renewed. 
It was important not to wait too long. This 
ordering well in advance applied particularly 
to machines which had been superseded by 
the makers and were out of production, and 
longer deliveries for these must be allowed 
for. Makers were generally sympathetic 
when a breakage occurred, say, in a casting 
which could not have been foreseen, and they 
would usually give priority in such a case ; 
but they could not be expected to do so when 
the user ordered a part for immediate 
delivery, perhaps by passenger train, when it 
was obvious that that particular part would 
have shown distinct signs of wear months 
previously if the machine had been properly 
inspected. Under the heading of Stores the 
author strongly recommended the user not to 
rely upon the manufacturer carrying a suffi- 
cient stock of spare parts, because, due to war 
conditions, stocks were almost exhausted, 
and, due to the extraordinary demand for new 
machines, it would be a long time before 
manufacturers could build the stocks up 
again. Of course, he did not recommend 





users to lay in stocks of shafts, bearings, 
gears, and so on, of which replacements could 
almost always be ordered in advance, but, in 
addition to the wire ropes and tyres men- 
tioned by the author, he would especially 
recommend such things as bucket teeth, 
complete brake and clutch bands, spare 
linings and engine spares, as recommended 
by the makers. It should be borne in mind 
that the cost of stocking spare parts was only 
a fraction of that which was likely to be 
involved by loss of output and so on. The 
stocking of ample spares should be looked 
upon as an insurance charge. 

Mr. G. F. Manning expressed the opinion 
that the system of plant records which the 
author proposed was a little too complicated 
even for a large contractor, and was definitely 
too complicated for smaller contractors. In 
all branches of engineering it was fatally 
easy to elaborate a system, either in the 
drawing-office or outside, beyond the point 
of its maximum efficiency. That, however, 
was only criticism in degree, because he 
agreed with the author that most contractors 
had far too little system. With regard to the 
relation between the contractor’s agent and 
the chief mechanic, reading the paper as a 
whole he felt that here and there the author 
seemed to advocate that the tail should wag 
the dog. The agent must always be the sole 
arbiter of whether a machine remained in 
service or was taken out. There, again, how- 
ever, he agreed that with most contractors 
the chief mechanic had not sufficient say on 
that subject. The author seemed to want 
him to have a little too much, but it was only 
a question of degree. 


ImporTED SECOND-HAND EQUIPMENT 


Captain J. Johnston-Mann began by 
explaining that he had under his jurisdiction 
£500,000 worth of tractor and scraper and 
angledozer equipment. That equipment, he 
said, came into this country in rather a 
dilapidated state. Contracts were let to 
firms with a specialised knowledge of tractors 
to carry out the servicing, maintenance, and 
major adjustments which were the liability 
of the owners of the plant. It was generally 
understood that the contractor was respon- 
sible for supplying lubricants and lubricating 
the machines, whilst in the hire agreement 
the contractor was called on to carry out 
normal maintenance and adjustments such as 
main clutch, steering clutches, brakes, and 
p.c.u. (power-controlled unit) adjustments 
on plant in his possession. Before the 
“ maintenance plus” idea was introduced, 
very little attention was being given to the 
major adjustments, with most disastrous 
results, as the following example would 
show. On one open-cast coal site in December 
of last year, there were nineteen units of 
tractor plant out, of which only six machines 
were working. In direct comparison, the 
plant position on the same site for the past 


few weeks had been as follows :— 
Machines Machines 
Week ending. working. broken down. 
Getober 6th  «.... ... MWe ie wn 3 
Ce et + a ae 1 
NEES ata. acu’ ROP tne, dau tae. ae 
Ooteter Bith ... i. 16 is S. Eas 
November 3rd:....... 16 ... ...  .. 2 


When it was remembered that those very 
machines had worked certainly the length, if 
not the breadth, of the American continent, 
and in consequence were more than second- 
hand in condition, it would be agreed that 
they had responded to proper treatment in a 
most practical fashion. With the exception 
of normal wear and tear, or the collapsing of 
a ball or roller race, or the breaking of a part 
for which no individual could be held 
responsible, such an occurrence being due to 
ill-luck, he could say that the causes of the 
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majority of the breakdowns which used to 
be experienced had now been removed. That 
could be directly attributed to the better- 
ment of the maintenance of the plant. 


ArMy EXPERIENCE 


Major L. V. Hart, R.E.M.E., said he 
was present as a representative of the 
Services. To-day, he thought he could say 
that the repair and maintenance of Army 
equipment was well organised, and compared 
favourably with that of civilian plant, in 
spite of the handicaps of starting from 
scratch with personnel often unskilled and, 
with a few exceptions, completely ignorant 
of mechanical equipment or contractors’ 
plant. Furthermore, the workshops which 
repaired earth-moving and similar equip- 
ment also took care of such varied items as 
bakery, laundry and refrigeration machinery, 
smoke generators, bridging equipment, and 
many other items too numerous to mention. 
The system of maintenance used involved the 
issue of three books. There were the 
“Maintenance Task Instructions.” Each 
separate set of instructions covered one type 
of equipment—one book for crawler tractors 
and towed earth-moving equipment, another 
for excavators, another for concrete mixers, 
and so on. A series of tests was tabulated : 
item 1, for a period every eight hours, called 
Task A; item 2, every sixty hours, called 
Task B; and so on up to item 5, every 900 
hours. At the end of the second period, 
Task B, sixty hours, the operator would com- 
plete Task A plus B, and so on. Full details 
of each task were given in a table, which 
included the four makes of tractors in use in 
the Army, in the maintenance instructions 
for tractors. A lubrication point diagram was 
included. It was therefore a very simple 
matter for the operator to find out what his 
maintenance task was. In Part II of the 
book instructions were given for scrapers, 
rooters, graders, &c. The second book issued 
was the log book, and the first paragraph of 
the instructions stated, “‘ This book will be 
transferred with the machine wherever it 
goes,” so that there was a complete record. 
It included full particulars of the machine, 
operator’s record, maintenance record, giving 
hours run, tasks carried out, fuel drawn and 
used and defects reported, record of repairs 
and replacements, record of modifications, 
and records of tools and accessories issued to 
operators. The third book kept records of 
inspections, which generally took place 
monthly. He thought it would be agreed 
that those three books covered all the informa- 
tion required and provided a valuable check 
on the operation of the machines. They also 
provided a check on misuse, especially if the 
plant was sent away from the main depot and 
away from regular supervision. 

A valuable aid to task maintenance was 
the hour-meter fitted on most American 
equipment and on a few items of British 
equipment. This meter recorded the engine- 
hours run, and maintenance tasks and the life 
of the machine could be accurately checked 
by it. He considered that an hour-meter was 
an essential accessory for all earth-moving 
and similar plant. 

Before leaving the discussion on plant main- 
tenance and repair, he would like to mention 
the question of handbooks, which had already 
been raised, but from the point of view of 
the operator. Few British manufacturers 
produced anything more than a few pages of 
running instructions. The author had shown 
that it was possible to organise a satisfactory 
repair lay-out, and the Army could claim to 
have done the same ; but, speaking for him- 
self and for his comrades, he could say that 
their work had been severely handicapped 


repair instructions. As almost all their 
repairs were carried out on commercial pro- 
ducts, the War Department for once could 
not be saddled with the blame. With the 
great export drive now about to start—it was 
to be hoped—it was essential that full repair 
and overhaul instructions should be issued 
with every machine going overseas; other- 
wise the machines would soon fall into dis- 
repair and fail to give satisfaction and the 
makers would be blamed. 

There was no doubt that in the past con- 
tractors’ plant had been sadly neglected, and 
he would like to put in a plea for another class 
of machinery akin to that and equally 
neglected, namely, agricultural machinery. 
He felt that common depots for contractors’ 
plant and agricultural machinery could be 
established all over the country for the repair 
of those classes of machinery. If that were 
done, the depots would be of considerable 
size, and such a system of repair and organisa- 
tion as the author had described could then 
be instituted. There were actually 160,000 
agricultural tractors in this country to-day. 
Most of them were being sadly neglected. 


AMERICAN PRACTICE 


Mr. Arthur Monk said he went recently to 
America on behalf of the Government as a 
member of the Open Cast Coal Commission, 
and they saw the way in which the Americans 
dealt with the mechanical equipment used 
by contractors. It was a joy to see how it 
was dealt with, which was very much in the 
way that the author had described. It was 
kept in perfect condition, and it gave a much 
better performance in consequence. 

The extent to which a contractor could 
adopt the author’s suggestions depended 
very much on the size of his organisation. 
Personally, he thought that the author’s pro- 
posals for the areas of sheds and buildings 
seemed very small compared with the area of 
the whole depot which the author had laid 
out so nicely. He would also criticise the 
author for dealing only with the plant 
organisation for civil engineering con- 
tractors ; such an important paper should, in 
his view, deal with all construction business, 
including builders and reinforced concrete 
and structural engineers, because it applied 
to them as much as to civil engineers, if not 
more so. He would like to see the paper 
broadened, so that instead of applying to, 
say, @ thousand civil engineering contractors, 
it included all the builders, and then some 
18,000 employers would be interested. The 
author made no mention of contractors’ 
motor vehicles and transport, but that was 
an important side of the matter. Major Hart 
had mentioned clocks on the machinery. 
His own firm had adopted that in many 
cases, and found them very useful. The 
clock told one when the machine was working 
and when it was not working, and with.a 
clock it worked a little longer than without. 
Another aspect of the matter was the 
question of paper work. Some excellent bits 
of paper and forms to fill in were shown by 
the author, but personally he was sick of 
forms and bits of paper, and if they could be 
halved he thought that a very good service 
would be done to the many hundreds of con- 
tractors who would read the paper. It was 
necessary to have paper, but it should be kept 
to a minimum. 

The biggest point that he wished to raise 
was that the mechanical engineer should 
haye much more knowledge of and much 
more say as to what plant should be used and 
how it should be used. The mechanical engi- 
neer should come into the picture much 
more, and should be able to go and look at 





and hampered by the absence of satisfactory 


an equal standing with the civil engineer and 
the contractor—he could never hope to be 
equal to the resident engineer, of course !|— 
and, to enable him to look after the main. 
tenance and care of the plant, he should be 
able to say: “ This sort of plant should be 
used on this job,” or ‘“ That plant will do,” 
or “ This is most suitable.” He should have 
the “ know-how.” That was what he found 
in America ; every plant user and every plant- 
hiring firm and every plant engineer on con- 
tracting work had an extraordinary amount 
of “‘ know-how ” about how to operate plant 
and how to use it. If it was a big job, he 
devised something specially to do it, and was 
in fact, almost more important than the 
contractor. 


Pre-Wak AND Post-War CONTRACTS 


Mr. D. R. Johnston said it was of 
interest to compare contracts to-day with 
contracts before the war and the shape of 
the contracts as they would be in days to 
come. Contracts of £50,000 before the war 
were more the rule than the exception, but 
to-day one would sniff at them, and £200,000 
was regarded as nothing. A contractor 
to-day would gaily go on to an open-cast coal 
site with about half a million cubic yards of 
excavation to shift, whereas before the war 
possibly only three or four firms in the 
country were equipped to handle such work. 
The average contract before the war was 
within the scope of two excavators and a 
similar capacity of scrapers ; the remainder 
of the plant was made up of concrete mixers. 
Plant was rarely allowed to stand idle on any 
contract ; the minute a contract agent said 
that his plant was idle it was whipped off to 
another contract. In that way the con- 
tractor utilised his plant to the maximum 
capacity and kept down his capital outlay on 
items of plant, which was very necessary. 
That offered, he thought, the key to the 
problem. The average contractor should 
have a well-equipped main depot. His own 
firm had decided on 500 yards super of work- 
shop space and 10,090 of storage space. They 
needed a well-equipped main depot, well- 
equipped service lorries, very few site 
installations and very few subsidiary depots. 
A well-equipped service lorry could be a 
5-ton lorry with a welding plant, a small 
lathe, and one or two other necessary tools, 
because there were engineering firms through- 
out the country who were quite prepared to 
do one’s heavy work, and, though spare 
parts were difficult to obtain at the moment, 
it would be easier to obtain them as time 
went by. 

With regard to records, on which the 
author had spent a considerable amount of 
time, contractors had always taken the view 
that records and paper work generally were of 
no more than academic interest. That was 
not the case; they were definitely related 
to hard cash, and he applauded any move- 
ment such as the author had started to incite 
contractors to keep correct plant records. 

With regard to personnel, that was a great 
weakness in this country, and something 
must be done to improve the standard of the 
personnel operating tractors. Sir Malcolm 
McAlpine, in his White Paper on open-cast 
coal in the United States, commented on the 
attitude towards their work of the average 
American fitter and driver, and that summed 
up the weakness. When drivers and fitters 
could be inspired to take a keen interest in 
the machines that they were operating, those 
machines would be operated better. When 
manufacturers could be inspired to take a 
lead in that direction, and encourage drivers 
and fitters by the publication of technical 





the plans and at the site and the job, and have 





literature for their perusal, that would help. 
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It was entirely a question of the attitude 
towards work. 


STANDARDISATION 


Mr. H. C. Young (member) said he thought 
that contractors’ plant generally was known 
more by its lack of standardisation than by 
its standardisation, and he would like to ask 
the author what effect it would have on 
planning if the total number of spares could 
be cut down. He would like to emphasise 
the importance of contractors and contractors’ 
engineers tackling the question of the 
standardisation of renewable parts. He had 
had the pleasure of talking to the author for 
a few minutes before the meeting, and the 
author told him that it was his experience 
that certain manufacturers altered their part 
dimensions every year or every second year 
by a few thousandths of an inch so that the 
“spare part pirate” could not take advan- 
tage of the manufacturer. That might be 
praiseworthy from the manufacturers’ point 
of view, but it was pretty fatal from the cost 
point of view to the contractor, and it could 
be got over only by the contractors getting 
together with the manufacturers and working 
out some scheme for standardisation. 

Mr. W. Barker (visitor) said that to his way 
of thinking nothing was more important than 
that a machine, which had been (or was said 
to have been) thoroughly overhauled, should 
be thoroughly tested for output and effi- 
ciency. He therefore contended most strongly 
that part of the contractor’s yard should be 
an adequate testing ground for that machine. 
It should have a physical and practical test. 
In the paper it was stated that certain final 
adjustments could be carried out on the site. 
He disagreed with that. When plant was 
wanted on the site it was wanted to work ; 
the site did not want a piece of plant to go 
into the cut and then for adjustments to have 
to be carried out. All that sort of thing should 
be taken care of in the yard, and if that were 
done, the driver and everybody else would 
have confidence in the plant department, a 
confidence which at the moment did not 
exist, for that yery reason. He submitted 
that a way of expressing servicing and main- 
taining a plant was by breakdown. There 
were two kinds of breakdown; one was 
involuntary, and the other was planned 
breakdown. It was the involuntary break- 
down that every mechanical engineer had to 
avoid, and he could do so only by substituting 
planned breakdown. If the whole job was 
planned properly it was possible to avoid 
involuntary breakdown entirely. 

Mr. J. G. Macmillan (associate member), 
referring to the duties and functions of the 
mechanical engineer, said he did not think 
that anyone could take exception to the 
principles laid down in the paper, but he did 
not feel that the author laid sufficient 
emphasis and importance on the increasing 
mechanisation which was taking place in all 
civil engineering operations, and therefore 
on the increasing importance of the function 
of the mechanical engineer. It was quite 
true that in theory the mechanical engineer 
should lay down the hours and the conditions 
of work for mechanical plant, but it was 
equally a fact that the site engineer or the 
site agent (as he ought to be called) was 
the man who was responsible for producing 
the goods, i.e., for earning the money on the 
contract, and would object to any action 
taken by the mechanical engineer which he 
thought was going to stop him earning money 
or stop his machines. working. It became, 
therefore, entirely a matter of the personality 
of the site mechanical engineer or the site 
mechanical foreman, who had so to gain the 


would accept his word with regard to pulling 
a@ machine off the work and the conditions 
generally under which the machine ought to 
be working. 

With regard to servicing, this must take 
place without interference with productive 
capacity ; in other words, it had to be done 
before the start of work and at the end of it, 
or, if work was going on all round the clock, 
at shift intervals. The trouble was to ensure 
that proper servicing was being done. One 
had to depend on the driver and the greaser 
of the plant for servicing, and one of one’s 
headaches was to make certain that they 
did it. His own company copied the system 
of servicing carried out in the Army; they 
produced machine log books and lubrication 
diagrams, and they actually had a space for 
every greaser to sign every single day that 
he had carried out the daily servicing tasks. 
That system did not work as well as might be 
expected, because half the greasers could not 
sign their names, and they certainly could 
not read the instructions. Those were some 
of the handicaps which were encountered at 
present. 

The restriction of the number of makes 
and types of plant to achieve some measure 
of standardisation was something with which 
as a principle there would be general agree- 
ment, but it was a counsel of perfection at the 
present time. One could not get new plant, 
or one could get very little of it, and one had 
to get on as best one could with what one had. 
The most important thing of all on a contract 
was to make absolutely certain that one had 
planted it up as correctly as possible. Nothing 
led to more trouble than to under-plant a job 
or to more waste of money than to over- 
plant it 

He took exception to one point, the 
author’s objection to site overhaul. With 
large plant—large excavating plant and 
stationary plant—there was no option but 
to overhaul on the site; it could not be 
avoided. One had to strip or break down the 
machine anyhow if one was going to move it ; 
why go to the extra expense of shifting the 
whole machine ? Of course, the engine must 
be taken to an engine repair shop, and any 
parts that wanted building up and machining 
would naturally be taken to the service depot. 
In his own company they overhauled on site 
in the case of machines of 24-yard capacity 
and upwards; they did not dream of 
bringing them into a repair shop. On the 
other hand, he most emphatically 
with the author that it was most undesirable 
to mix up general overhauling with repair 
maintenance. With a large contract there 
would be a site maintenance shop, but if one 
did one’s overhauls at the same place one 
must keep the overhaul organisation entirely 
separate from the site maintenance organisa- 
tion, even if only by a fence between them. 
With regard to site maintenance and 
servicing, he did not think that it was 
possible too strongly to endorse the author’s 
statement that the function of the site main- 
tenance staff was to prevent machines break- 
ing down, and not to deal with them after 
they had broken down. That did involve, 
however, constant inspection of machines at 
work, listening to their working, watching 
drivers and hearing their complaints or any 
remarks that they had to make. He thought 
that the inspection staff was really the most 
important side of the site maintenance work. 
He had already mentioned that every machine 
ought to have a lubrication card and a log 
book laying down the daily and periodical 
maintenance tasks. Whether it was then 
possible to ensure that they were carried out 
was, he thought, a matter of luck. 

The author replied shortly to the dis- 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 
STEEL FIRE-BOXES AND THERMIC 
SIPHONS 


Sm,—I was most interested to read in your 
issue of August 10th an article by Mr. E. E. 
Russell Tratman on ‘“ Accidents to Loco- 
motives on American Railways.” 

In the section of his article devoted to boiler 
explosions the author mentioned siphons as a 
protective device. As a British-trained railway 
mechanical engineer practising in a Crown 
Colony and intimately concerned in the use of a 
class of locomotive designed and manufactured 
in Britain fitted with this device, the writer has 
had reason to wonder on many occasions why 
it has not received wider recognition by British 
locomotive designers. 

It is true that thermic siphons have been 
incorporated in the boilers of the “* Merchant 
Navy ”’ class engines, and also in the new ‘* West 
Country ”’ class, of the Southern Railway, but 
not, as far as is known, by any other of the home 
railways, though British locomotive builders 
have used and are using them considerably in 
Colonial and foreign designs being produced in 
their workshops. 

The most likely reason for the omission of 
this useful and ingenious addition to fire-box 
heating surface by the home railways, no doubt, 
lies in the fact that preference still appears to 
exist in the use of copper for fire-boxes. The 
riveted seams introduced in the manufacture 
of thermic siphons from copper would compli- 
cate their manufacture and be objectionable 
from a maintenance point of view. Associated 
with this reason there may still exist in the 
minds of the older chief mechanical engineers a 
reluctance to consider what they would term 
‘“‘ trimmings ’’ even where steel fire-boxes have 
been fitted. 

As a result of practical experience gained 
during the past six years in the use of welded 
steel fire-boxes, these have been standardised 
in locomotives of the British Colonial railway 
with which the writer is associated, and it is 
also the intention to standardise on thermic 
siphons. This association of thermic siphons 
with welded steel fire-boxes, which is quickly 
finding favour in the Colonies and is adopted 
on its new power—to wit, the ‘“‘ Merchant 
Navy ” and ‘‘ West Country ”’ classes—by the 
Southern Railway at home, has certainly paid 
an excellent dividend in the writer’s experience. 
A number of large “ Garratt’ type engines 
were put to work in 1939, and a further number 
of the same class in 1941, incorporating these 
features. Several of the first order have per- 
formed approximately one-third of a million 
miles in traffic, and one has had its second 
general repair. No maintenance work has so 
far been carried out on the boilers other than 
retubing at normal intervals. Observations 
have been made from time to time to check the 
fire-box plate thickness, particularly on the 
lower part of the thermic siphons presented to 
the fire, and it has been found that no ascertain- 
able decrease has taken place. In addition, the 
appearance of the surface of the plates and the 
welded seams shows them to be almost as good 
as new. No apprehension therefore need exist 
in the minds of those contemplating the sub- 
stitution of copper for fire-box plates by steel 
in regard to the behaviour of the latter as an 
efficient and ductile heat transmission medium, 
having the fundamental advantage from a 
maintenance point of view that no riveted 
seams involving a double thickness of plate is 
necessary. 
In addition to thermic siphons, the fire-boxes 
of the locomotives mentioned above are fitted 








confidence of the site agent that the latter 





cussion and the meeting then terminated. 
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each with two arch tubes, the outside diameter 
of which is 3in. and the thickness jin. In order 
to ascertain whether deterioration had taken 
place in the material of these tubes, one of them 
was, after withdrawal, cut into short lengths 
and without treatment of any kind these latter 
were subjected to the crushing test called for 
in the appropriate British Standard Specifica- 
tion for Cold-Drawn Seamless Steel Tubes, 
which consists of flattening the pieces between 
two parallel surfaces until their interior surfaces 
at the middle approach each other to a distance 
equal to the thickness of the wall of the tube. 
No difficulty was experienced in meeting this 
test without cracking or flawing at the edges. 
Some of the sections were completely flattened, 
and of these cracking at the edges did not occur 
in about 30 per cent. of the cases. 
Mention of this is made to show that a special 
quality mild steel may be relied upon to pre- 
serve its ductility after years of service under the 
most onerous conditions. Although not of 
precisely the same analysis as the steel fire-box 
plates currently used in Great Britain, namely, 
Colville’s Double Crown, the behaviour of this 
arch tube after approximately one-third of a 
million miles of use, may, it is thought, be taken 
as a useful analogy in assessing the potentiality 
of steel fire-box plates. It may be argued that 
the presence of dirt would be liable to produce 
very different results, but no more than normal 
steps have in fact been taken to ensure cleanli- 
ness in the boilers of these engines. 

That copper is a better conductor of heat 
than steel is sometimes urged by the exponents 
of the copper box. While this is perfectly true, 
it is nevertheless a fact that heat transfer is 
almost entirely dependent, not on the con- 
ductivity of the plates forming the heating 
surface, but on that of the film of inert gas on 
the one side of it and that of the similarly inert 
water on the other, coupled with the state of 
cleanliness on either side of the surface. In 
other words, the nature and, within fairly broad 
limits, the thickness of the plates forming a 
heating surface has no appreciable effect on the 
rate of heat transfer through it. There can be 
no plea for the copper fire-box on the score of 
safety, since the number of locomotives having 
steel and copper fire-boxes throughout the 
world are more or less equally divided ; while 
from & maintenance point of view the writer’s 
observation extending over a term of years, the 
steel fire-box shows @ distinct saving in costs, 
as owing to its butt-welded construction the 
burning of plate laps is avoided. 

The opportunity afforded by the steel fire-box 
to use thermic siphons should certainly be taken, 
as by virtue of their shape and position in the 
fire-box they must stiffen the box top consider- 
ably in cases of low water. Furthermore, fire- 
box heating surface is increased, more rapid 
water circulation is promoted, and lastly, an 
advantage by no means to be ignored, in wide 
fire-boxes particularly, the life of brick arches 
is greatly increased. 

R. I. KrRxLanp. 

Nairobi, October 31st. 





THE POLITICAL ENGINEER 


E. G. Davis raises a point of considerable import- 
ance when he deprecates any political activity 
by engineers. I propose to argue the case in 
favour of such activity. 

Few will deny that engineers form one of the 
most important sectors of the community. 
Upon them devolves the responsibility for the 
invention, improvement, and operation of the 
national equipment. In the years to come the 
increasing complexity of that equipment may 
well raise them from being one of the most 


important to the most important sector. Under] giving good practical “fatherly advice” to 


nations, only to find later in life that the well- 
paid, highly technical jobs for which they had 
toiled do not exist, and that the better-paid jobs 
of management and responsibility are often held 
by those who, with a less fortunate start in life, 
have spent more time in studying human nature 
Srr,—In your issue dated October 26th, Mr. | at work and play. 

Until recently many of the engineering insti- pa 
tutions have existed purely for the advancement 
of engineering science, and have taken but a 
very small interest in the education, training, 
and welfare of their younger members. Although 
this is being remedied by at least one very well- 
known Institution, no lasting results will be 
achieved until each Institution has its own 
active training committee, composed of prac- 
tical and up-to-date men, holding “key” 
positions in commercial life and capable of 


those about to choose their life’s work. 


And the latter is politics at the highest level. 


means. Technical proficiency may be an ulti- 


progress towards a freer and fuller life. 


But progress must be purposive. It must 


obsession with technical matters, have left to 
others the choice of goal towards which the 
national effort is to be directed. But if engineers 
are destined to occupy such an _ important 
position in the social hierarchy of the future, 
can they continue to shirk sharing the responsi- 
bility for that choice ? To do so will be to with- 
hold deliberately from corporate opinion an 
element of substantial value. 
All this is not to argue that all young engi- 
neers should add the study of political subjects 
to their already very full curriculum. Neither 
is it to argue that older engineers should blunt 
their technical enthusiasm upon political prob- 
lems which are anathema to them. Rather is 
it to suggest, first, that the contemporary 
traditional -attitude of tolerant contempt 
towards political activity is wrong; and it is 
to suggest, secondly, that any engineers who 
show a bent towards political activity should be 
encouraged to develop that characteristic in the 
service of both engineers in particular and the 
community in general. 

J. H. W. TURNER. 
London, November 10th. 





WHOSE FAULT ? 


Srm,—I have read with considerable interest 
the recent articles in your journal about young 
engineers. 
The main point to remember is that, with far 
too few exceptions, engineers fail to study the 
welfare and future of the younger men when they 
enter industry. In the long run it is not so 
much what we know, but what we are indi- 
vidually which counts. Man is made up of 
mind, body, and soul, and if any one of these 
is neglected the other two will automatically 
suffer. 

To-day there are many who spend their whole 
youth studying differential equations, carrying 
out laboratory experiments, and passing exami- 


means of production. To them will accrue 
responsiblity for sustaining that mechanical 
basis which is the prerequisite of a rising 
standard of living. Conjointly with other 
technical experts, they will, I suggest, occupy 
positions of such crucial importance to the 
national economy that political activities will 
be unavoidable ; for their direct control over 
the factors of production will almost certainly 
involve them in the formulation of policies for 
the distribution of the products of production. 


If this prognosis is correct, it implies that the 
community of the future will be better served if 
engineers develop @ serious interest in ends, 
instead of their present concentration upon 


mate end for the individual, but it is only a 
means for the community, a means for orderly 


have @ goal. Until now, engineers by their 





With the younger men shortly about to be 
released from the Forces to civilian life, this 
need is greater now than ever before, espec ially 
amongst those with no previous civilian oxecy. 
tive experience. 

Szetwyn R. Coss. 

M.E.F., November Ist. 





HIGH SPEED IN THE AIR 


Sm,—As one who reads your leading articles 
with the greatest interest, I write to question 
some of the remarks made in the leading article, 
“High Speed in the Air,” of November 2nd, 
1945, page 348. In the first place, the German 
speed record is given at 480 miles an hour. The 
conditions governing these records insist that 
the only official figure be given in the metric 
system, and it is 755-138 kiloms. an hour, 
according to the Fédération Aéronautique 
Internationale. My conversion of this figure 
makes the German record about 469 miles an 
hour. 
Then you repeat the criticisms that have 
been made of the conditions laid down by the 
F.A.I. It seems to me that the ability to fly 
fast near the ground is as important to an air. 
craft as the ability to fly fast at height, and 
military opinion, at any rate, will support me, 
For fighter aircraft and for all machines that 
may be needed for providing tactical support to 
armies high speed near the ground is of great 
importance. While these machines are under 
development, therefore, tests which concentrate 
on this aspect of performance are useful. Group 
Captain Wilson himself was satisfied with the 
conditions and the specialist who was in charge 
of the timing devices at Herne Bay was also 
satisfied with the conditions. I think that some 
of the criticism of the F.A.I. rules was hasty. 
I hope that your weighty support will not in 
future be lent to those who cry out for drastic 
alterations in these rules. 

OttverR STewakr. 
London, November 8th. 
{Our correspondent is quite correct in giving 
the official figure for the German machine as 
469 m.p.h. But it is well known that the 
actual speed was 480 m.p.h. and we credited 
the Germans with the difference in their 
favour.—Ep. Tue E.]. a3 








Paper Mill Expansion in Canada 





Tae Westminster Paper Company, Ltd., 
Westminster, British Columbia, has announced 
plans for the expenditure of approximately 
1,250,000 dollars on plant expansion and 
improvement. Provision has been made for a 
new and larger wharf, 56ft. by 275ft., and the 
bulkheading of the entire river frontage. The 
wharf will incorporate a 5-ton Barlow marine 
elevator and petrol-powered lift trucks will 
be utilised for efficient mechanical ing of 
raw material from waterborne carriers to the 
storage zone and finally to the place of con- 
sumption. 

Building plans call for the construction of a 
reinforced concrete and steel fireproof building, 
85ft. by 225ft., two storeys high, to house the 
r machine, and a building of similar con- 
struction, 126ft. by 112ft., three storeys high, 
to provide additional room for converting paper 


products and for storage. 


Equipment at present on order for the pro- 


gramme includes a 132in. wide Beloit Ironworks 


Yankee design paper machine of the latest type. 


Converting equipment to be installed will handle 
the output of the new paper machine and will 


rovide additions as well for the present plant. 


P 

A third log fuel burning boiler will be installed 
to provide additional steam requiremen' 
new filtering plant will be erected on recently 


ts. A 








their immediate control will come the national 


acquired property. 
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The Newcomen Society : 
Twenty-Fifth Anniversary* 


Tne year 1945 marks the victorious emergence 
of our country from a bitter and disastrous 
war—victorious, but weary and impoverished, 
to face the long uphill road of reconstruction, to 
repair the damage of six years spent in straining 
every nerve, first to escape ion, then to 
recover striking power, and finally to overthrow 
the enemy. Our foes had prepared first 
secretly, then defiantly, to compass our annihi- 
lation while we looked on bewildered, uncertain, 
unprepared, incredulous to the last that criminal 
junacy on so large a scale could still be possible 
in this our day. It is, indeed, nearly ten years 
since the energy and vitality of our people was 
frst diverted from what we had hoped was & 
future of expanding wellbeing, to preparation 
to avoid and to inflict death and destruction on a 
seale unprecedented in human history. The 
blows have ceased to fall, but the wounds and 
scars remain. It is with feelings of relief rather 
than exultation that we now review a quarter of 
a century of existence as a specialist society, 
and face a future less tragic, but hardly less 
strenuous than the immediate 

It was in September, 1919, within a year of 


hostilities after the first Great War, that our 
founder and first President, Arthur Titley, pro- 
posed to small group of engineers gathered in 
Birmingham to celebrate the centenary of the 
death of James Watt, that a society for the study 
of engineering history should be formed. The 
circumstances were described by Mr. Titley 
himself in a paper read before the Society on 
November 12th, 1941. 

In June, 1920, fourteen prospective members 
met and appointed a committee. On November 
5th, 1920, the first ordinary general meeting was 
held at which twenty-five members were 
elected. 

From its foundation, membership was “ open 
to all persons approved by the Council, irre- 
spective of nationality or sex, who have at 
heart the furtherance of the objects of the 
Society.” The promoters aimed to attract to its 
ranks all who were interested not only in engi- 
neering, but also in industrial history generally. 
By its choice of title, the Society identified itself 
with the name of “‘ Thomas Newcomen, the man 
who first drove a piston through the agency of 
steam, as typical of the great industrial move- 
ment commencing with the early years of the 
eighteenth century.” 

The first Summer meeting was held in Bir- 
mingham in 1921, and one has been held at some 
place or centre of interest to students of the 
history of engineering and technology every year 
since. These meetings have covered a large 
part of England. 

In 1923 Dr. H. W. Dickinson, who had been 
honorary secretary from the first committee 
meeting, and who still adorns that office, 
accepted the invitation of the late Dr. L. F. 
Loree, who had joined the Society in its first 
year, to visit the U.S.A. on the occasion of the 
centenary celebration of the Delaware and 
Hudson Company. As the outcome of the 
combined efforts of Loree and Dickinson, meet- 
ings in North America have been held regularly 
from 1925. 

In 1938 Dr. Dickinson visited by 
invitation the United States, where he was 
able to share in activities of the North American 
Branch and further to cement the bonds 
between it and the parent body. " 

After twenty years the American member- 
ship, under the able and enthusiastic vice- 
presidentship of Dr. Charles Penrose, had grown 
so large, with its own organisation, meetings 
held, and papers read at branches in various 
industrial areas, that it seemed appropriate 
that it should become an autonomous affiliated 
society. Not only have the North American 
members done much to record the pioneer 
developments of their great country, but as 
individuals and as an organisation they have 
given stalwart support to the great cause of 
Anglo-American friendship and understanding 


* From an address the President, Mr. 8S. B. 





on which both they and we believe the future 

and progress of the civilised world depend. 
The Society has striven to achieve its objects 
in several ways :— 

(1) By drawing attention to objects of 
interest which, but for its efforts, would have 
been demolished or thrown on the scrap heap, 
and enlisting the interest of persons, indus- 
trial concerns, public authorities, museums, 
and other institutions able to provide main- 
tenance or housing for such objects. 

(2) By arousing interest among people in 
various places in their own local industrial 
history by inviting their collaboration in the 
pro es of summer meetings, and by 
drawing attention to the existence and con- 
ditions of memorials, residences, and relics 
of engineers, inventors, and others whose 
work is of historic importance from our point 
of view. 

(3) By holding meetings at which members 
and invited authorities may present the 
results of their own historical researches in 
papers for discussion. 

(4) The most important of all— the 
Society’s publications, in particular the 
annual volume of “ Transactions,” which 
puts on t record, accessible at many 
special libraries which, as such, are members 
of our Society, the papers read and other work 
done by the Society from year to year. 

(5) The formation of a collection, housed 

at the Patent Office Library, of books pre- 
sented by members, including many of their 
own works. 
Besides many specific instances of objects 
recommended for preservation, the Society, as 
such, is a member of the following bodies, and 
is represented in all of them by individual 
members and in most cases by members holding 
office in these bodies :—British Record Associa- 
tion, Society for the Protection of Ancient 
Buildings (Windmill Section), Cornish Engines 
Preservation Society, Society for the Preserva- 
tion of Old Sheffield Tools. : 

In 1931 the Society collaborated in an Inter- 
national Congress of the History of Science 
and Technology held in London. 

It would not be possible, without duplicating 
and extending the two volumes of indexes 
already published, to draw attention to par- 
ticular papers and detailed subjects, but the 
wide range and variety of topics already pre- 
sented for discussion at our meetings can be 
gauged by a perusal of the following list of 
subject groups and the number of papers relating 
to each. 

The numbers include, besides those already 
published, the papers given up to the end of the 
session 1944-45. In a few cases a paper has 
been included in two classes, as when the name 
of an individual is so closely identified with a 
particular industry or locality that it would not 
be satisfactory to omit a paper on his work 
either from the section on biography or from 
that on the industry or locality as the case may 
be, or when a paper dealing with a particular 
industry in antiquity appears under both the 
type of work described and under ancient 


industry. 
Number of 


Subject Group. papers in 
= ’ group. 
Presidential Addresses... ... ... + «. 7 
Biographical: Life and work of named 
Ancient engineering and industry ... ... 29 
Local industries: Named places or regions 20 
Miscellaneous industries ... ... ... «- 36 
a: Animal, wind, and water driven ... rs 
Fuel, iron, and steel 25 
Non-ferrous metala ... ... «se «. 9 
Civil engineering and building ... ... .-. 19 
T rt— 
ilways As hatin < ekoicsas. ah eee 
ee automobiles, and aircraft be 
Tools, hand and machine, mechanisms, and 
plant... 1. ese cee ee nee tee eee 17 
Steam engines... eee eee wee ee ee 28 
Pumps and other hydraulic appliances... 13 
Electrical engineering... ... +. ++ +» 6 
Total ... v2 + «.. 358 


It would be impossible to enumerate all the 
distinguished authors who have contributed 
these papers, and to mention a few only is 
invidious, but several members have made so 


is not justly assessed by the mere number of 
their papers. Biography has been particularly 
enriched by the work of our Founder President, 
Mr. Arthur Titley, and by Dr. Dickinson ; 
many of the Summer Meetings have gained 
much in value by the papers on the local history 
of the district visited, contributed by Mr. Rhys 
Jenkins, whose seven papers on Fuel, Iron, and 
Steel and five papers on Steam Engines go 
far towards providing as completely as known 
the early history of these subjects. The series 
of contributions by the late Mr. C. F. Dendy 
Marshall on the history of the locomotive, by 
Engineer-Captain E. C. Smith on the propulsion 
of ships by steam, by Mr. Rex Wailes on wind- 
mills at home and abroad, by Mr. E. Wyndham 
Hulme on engineering and industry in antiquity 
are authoritative compilations by outstanding 
authorities who have made their respective 
fields peculiarly their own. Their papers will, 
without doubt, become classics. 

This leads us to a consideration of the 
“ Transactions,” in which the papers are given 
t+ form. Even if the Society were 
dissolved now, the twenty-one volumes already 
published, and the four more held in suspense 
by inevitable delays in publication, are a 
unique contribution to historical literature. 
They contain the record of much work carried 
to completion, and much more which embodies 
spade work which will be invaluable to future 
research workers. The Society has also in its 
“Extra Publications” issued four important 
volumes not hitherto available to the student, 
and the important “Collected Papers” of 
Rhys Jenkins, which reproduce the historical 
monographs, many of which their distinguished 
author had written before the “ Transactions ” 
of the Society provided him with a means of 
making his work known to the public. 

By no means least among the services fur- 
nished by the Society’s “Transactions” to 
the historical student is the bibliography 
which appears in each annual volume, and is 
fully referenced in the published indexes to 
Vols. I-X and Vols. XI-XX. In this annotated 
bibliography relevant new published books and 
articles in periodicals are classified and kept 
up to date by the constant care of devoted 
members. 

Members are kept informed by a “ Quarterly 
Bulletin,” ably edited by Engineer-Captain 
E. C. Smith, on matters of current interest. 

The collection of books belonging to the 
Society, which is steadily growing, chiefly by 
copies of their own works presented by members, 
is less well known than it deserves to be. As @ 
supplement to the large and valuable stock of 
historical works in the main public library 
of the Patent Office, in which it is housed, this 
collection has the makings of a unique reference 
library. 

It would not be meet to conclude this brief 
record of the Society’s achievements with- 
out a word of thanks to the Director of the 
Science Museum who has permitted us to use 
the Museum as an address, and by whose 
courtesy we meet here to-night as we have 
often met before, as well as to the institutions 
whose premises have been so freely placed at 
our disposal for meetings ever since the Society 
began. We have no fixed abode; our collec- 
tion of books is housed by the courtesy of 
the librarian in the Patent Office Library, and 
we choose our meeting ground as far as possible 
at a place appropriate to the paper to be given. 
To all who have generously extended to us the 
use of their halls and committee rooms, we 
extend our grateful thanks. 








LrverPoot Docks.—Speaking in Liverpool on 
November 2nd, the Lord President of the Council, 
Mr. Herbert Morrison, said that in the sixty-eight 
months of the war the tonnage of foreign-going 
shipping alone which used the Liverpool > 4 
amounted to 120 million tons. This figure did not 
include 23 million tons of coastwise shipping. 
Nearly 74,000 aeroplanes and gliders were brought 

h Liverpool, in addition to 660,000 tons of 
tanks, vehicles, and spare parts. Shells, bombs, and 
other types of munitions amounted to 1,222,000 
tons. Imports through Liverpool during the war 
were 19 million tons of food, 5} million tons of fuel 
oil and petroleum, 6 million bales of cotton, and 








Hamilton, at the Science Museum, November 14th. 





many outstanding contributions that their work 


nearly 4 million tons of iron and steel. 
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Gas Engine and Gas Producer 
Practice in Australia* 
By W. N. DUNSTAN 


Tas production of power by means of gas 
engines working on down-draught gas producers 
has found favour on a number of small mines 
and other industrial plants operating in Western 
Australia. As far as it is known, the plant at 
the Sons of Gwalia mine is the largest in Western 
Australia operating on suction gas produced 
from wood fuel, a development which was 
largely due to the company’s general managers 
and consulting engineers, Messrs. Bewick, 
Moreing and Co. 


their opinion, for the conditions obtaining at 
Gwalia, the use of suction gas from wood being 
retained. After nineteen years of operation 
there has been no cause to regret the choice. 
All electric and compressed air power at 
Gwalia is normally generated from engines 
operating on suction gas from wood, Steam 
standby sets are available for emergency use 
on both services. The main shaft hoisting engine 
continues to be operated by steam, a portion of 
which is generated by the exhaust heat from the 
gas engines. The mine is situated at an altitude 
of approximately 1300ft. Average rainfall is 
about 8in. The climate is generally dry. High 
temperatures are the rule in summer, these 
frequently reaching 110 deg. Fah, in the shade. 
The engine-room temperatures are generally 
higher. Both altitude .and atmospheric 





——_ 


** Composite” Alternator and Air Compressor 
Set.—This set was installed in 1939 and is used 
as a standby for either electric or air power, 
The engine is of the four-cylinder horizontal in. 
line type. The fly-wheel is fitted on the enging 
extension shaft, the alternator rotor bei 
bracket-mounted and spigoted to the fly-wheg] 
arms. The end of the extension shaft is fitted 
with a half-coupling for bolting to a half. 
coupling on the air compressor crankshaft, the 
alternator and the air compressor being in ling 
on the crankshaft axis, The exciter is mounted 
forward of the extension shaft half-coupling 
and is driven by V ropes from the engine-side 
half-coupling. In order to facilitate rapid con. 
nection or disconnection, only four bolts are 
used in the coupling between the engine and the 
air compressor. The alternator is rated at 








In January, 1911, a twin-cylinder horizontal 


conditions (in summer) affect adversely the 


275 kW (344 kVA) at 0-8 power factor. The 
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167 B.H.P. engine was installed to belt drive a 
112-kW, 550 volts, A.C. generator. An up- 
draught producer supplied gas to the engine. 
In 1912 a horizontal twin-cylinder engine of 
400 B.H.P., direct coupled to a 550 volts A.C. 
generator was installed, and the first down- 
draught wood producer was put in to supply the 
gas for this engine. A twin-tandem four-cylinder 
engine was installed in 1912, and this, by a rope 
drive, powered the crushing and treatment 
sections of the mine. This engine operated 
until January, 1921, when the plant and power- 
house were destroyed by fire. The four-cylinder 
and the larger twin-cylinder engines were 
salvaged and reconditioned. They subse- 
quently gave useful service for some years, the 
four-cylinder being taken out of commission in 
1925 and the other in"1932. When the replace- 
ment of the above engines was decided upon, 
consideration was given to the types of oil and 
gas engines then available. The late Mr. G. C. 
Kh g and Mr. W. A. Macleod, representing the 
general managers, selected the horizontal multi- 
cylinder gas engine as the type most suitable, in 
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ARRANGEMENT OF PRODUCER PLANT 


capacity] of the engines and compressors. 


Present PLANT 


All gas engines installed are of the Crossley- 
Premier multi-cylinder type and are directly 
coupled to the B.T.H. alternators and the Alley 
and MacLellan air compressors. The engines 
have a bore of 20in. and a stroke of 28in. and 
run at 200 r.p.m., giving a piston speed of 
933ft. per minute. 

No. 1 Alternator Set,—The engine is a four- 
cylinder in-line type and has a sea level rating of 
500 B.H.P. (425 B.H.P. at Gwalia). The alter- 
nator field ring is direct connected to the fly- 
wheel of the engine. The alternator is wound 
for three-phase, 40 cycles, at 550 volts, rated 
for a continuous output of 275 kW (344 kVA) at 
0-8 power factor, speed 200 r.p.m. Installed 
in 1926, this set had, up to December 31st, 1943, 
operated 142,655 hours. 

No. 2 Alternator Set.—The engine of this set 
has a sea level rating of 750 B.H.P. (Gwalia 
635 B.H.P.). The rated output is 420 kW 
(525 kVA) at 0-8 power factor. Installed in 
1932, this engine had operated, up to December 
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compressor is of the enclosed two-stage double- 
acting vertical type, running at 200 r.p.m., and 
it is designed to deliver 2000 cubic feet of free 
air per minute at a pressure of 90 lb. per square 
inch. Up to December 31st, 1943, this engine 
had operated for 8018 hours as a compres- 
sor set and for 9050 hours as an alternator 
set. 

No. 1 Air Compressor Set.—This four-cylinder 
engine has a sea level rating of 500 B.H.P. 
(425 B.H.P. at Gwalia). It is connected by a 
semi-flexible coupling to an enclosed vertical 
two-stage double-acting air compressor. This 
unit, which was installed in 1925, had, 
up to December 31st, 1943, run for 106,236 
hours. , 

No. 2 Air Compressor Set.—This unit is 
similar to the No. 1 set and was installed in 
1928. It had operated for 80,375 hours up to 
December 31st, 1943. 

All the A.C. generators operate in parallel. 
The load is fairly well distributed and the load 
factor is approximately 80 per cent. Synchron- 
ous motors provide approximately 34 per cent. 








* Diesel Engine Users’ Association, November 8th, 
Abstract. ; 


3lst, 1943, for 95,170 hours. 


of the load, the remainder being induction 
motors. 
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Gas PRropUcERs 

The down-draught producers now in use have 
been made in the mine workshops. They are 
evolved from earlier types and have, as a general 
rule, been designed with the prime object of 
securing simplicity of operation. The general 
design and arrangement of the producer plant 
will be seen in the accompanying engraving. 
The fuel used in the producers is wood. There 
is probably no fuel so lacking in uniformity as 
wood straight from the axe without any 

ing as to size and moisture. The wood is 
principally mulga (Acacia Aneura), but occa- 
sionally a small quantity of pine (Callitrus 
Glauca) is fired. The wood used at Gwalia is 
supplied in approximately 5ft. 6in. lengths. 
The diameter varies from 3in. to 12in. It is 
delivered on lorries direct from the bush to the 
firing platform. ‘There is no specified storage 
time after cutting the wood before it is loaded, 
nor is there any grading of the wood on the 
lorries as to size and moisture. There is no 
trimming of the wood prior to firing. It is 
simply fired full length as it comes from the 
bush. Sometimes butts come in with a fair 
amount of earth adhering to the roots, or hollow 
dry wood filled with ant bed deposit. These 
are dumped end-on to the firing platform and 
such foreign matter as will falls off and the log 
is fired. 

In the paper there follows a description of 
the lighting of the producers and the routine 
operation of the plant is fully described. 

The gas temperature at the producer take-off 
is high. The highest observed temperature has 
been 1269 deg. Fah., the lowest 1058 deg. Fah., 
and the average of eighty-six readings was 
1140 deg. Fah. There is a substantial drop in 
temperature in the downpipe where the first 
cooling is effected. At the entrance to the 
water scrubber the average temperature is 
approximately 300 deg. Fah., and it leaves the 
water scrubber at approximately 100 deg. Fah. 
There is a further drop of approximately 10 deg. 
Fah. across the coke scrubber. There is prac- 
tically no drop from the coke scrubber discharge 
to the expansion tank. During cold weather 
these figures may be lower. They are dependent 
on the cooling water temperatures. February 
and August are the hottest and coldest months 
respectively. The average temperatures for the 
scrubber water at two positions and of the 
engine-room air for each of the two months in 
1941 were as follows :—Average engine-room 
temperature over twenty-four hours: Feb- 
tuary, 95 deg.-Fah.; August, 76 deg. Fah. 
Temperature of scrubber water at return pump 
sump: February, 106 deg. Fah.; August, 
103 deg. Fah. Temperature of water in cooling 
ponds: February, 84 deg. Fah.; August, 
78 deg. Fah, The scrubber water is recirculated 
and make-up added daily. The charcoal ash 
roughage is taken out by a trap. From time 
to time, usually about every three months, the 
cooling tower ponds are drained out completely, 


CYLINDER WEAB AND OPERATING CosTs 

The data given on cylinder wear shows that 
the rate of wear with suction gas operation, 
using wood fuel, is entirely comparable with the 
rate of wear normal in medium-speed oil 
engines. It disposes of any idea that, with 
horizontal cylinders, this wear is necessarily 
higher than with vertical cylinders. Typical 
figures in respect of lubricating oil consumption 
show values varying from 2-14 to 2:32 engine- 
hours per pint of lubricating oil. 

The total cost of generating 1 kWh for the 
last year given in the paper is 0-797d. 
(Australian), equivalent to 0-637d. (sterling). 
On the air compressor side the cost per 1000 
cubie feet of free air compressed and delivered 
to 911b. per square inch gauge pressure is 2- 249d. 
(Australian), equivalent to 1-799d. (sterling). 
The efficiency of the plant is further increased 
by the installation of waste heat recovery 
boilers on four of the engines, the steam thus 
obtained being used at a pressure of 110 Ib. 
per square inch to augment the supply of steam 
to the winding engine for the main mine shaft. 
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Institution or Navan ARcuiTects.—The next 


A Moulding Box Knock-Out 





In order to reduce the amount of time taken 
in knocking-out moulding boxes, particularly 
in mechanised foundries, the Adaptable Mould- 
ing Machine Company, Ltd., of Stanhope 
Street, Birmingham, has introduced’ the 
vibratory knock-out shown in the accompanying 
illustration. It is designed for use on an 
existing overhead runway system carrying full 
moulding boxes to a knock-out grid, or for 
installation on a separate overhead line between 
full and empty moulding box conveyors in a 
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MOULDING Box KNOCK-OUT GEAR 


foundry production line. It comprises @ pair 
of four-wheeled overhead trollies, from which 
are slung two pneumatic hoisting cylinders, the 
piston-rods of which are arranged to raise and 
lower a small vibrator attached rigidly to the 
crossbar of a pair of suspension hooks. A valve 
box on the suspension crossbar has two levers, 
one controlling the supply of air to the pneu- 
matic hoisting cylinders, the other control.ing the 
supply of air to the vibrator. When using the 
new equipment the full moulding boxes are 
first placed in a container having an open-grid 
type bottom. This container with its load is 





then picked up on the suspension hooks and the 
equipment pushed along its runway until it is 
over a knock-out grid. Here compressed air 
is admitted to the vibrator for a few seconds ; 
its action frees the casting in the moulding box 
and the sand falls clear of both through the 
container grid, The equipment is then pushed 
on, and at an appropriate position the container 
is lowered, the casting removed, and the 
moulding boxes returned to their filling line. 








Improved Multi-Tool Lathes 





We have received from Drummond Brothers, 
Ltd., of Guildford, particulars of a number of 
improvements incorporated in a new series of 
its ‘‘ Maximatic” multi-tool lathes, These 
machines are made in three types, with 18in., 
30in., and 42in. distance between centres, and 
the accompanying illustration shows a 42in. 
model fitted with twin saddles. As is known 
with these machines, once the component has 
been loaded and the starting lever pulled over, 
they pass through the full cycle of operations, 
return to the starting position, and stop by 
automatic action. The improved design, in 
addition to refinements in automatic actions, 
has a greater degree of accessibility and full 
electrical. control. Low centre height makes 
loading easier, and there is spacious chip clear- 
ance in the bed and capacity in the tray. 
There is also an electrical control panel unit 
within the machine at the rear in a cabinet 
below the main motor. Wide access doors to 
working parts and setting adjustments enable 
rapid resetting and economic production of 
components in small numbers. A box type 
headstock has a hinged lid, giving ready access 
to the pick-off change gears, which are supple- 
mented by @ manually operated two-speed 
sliding change gear. It has a mandrel with a 
2}in. diameter hole, and, with pulley speeds 
varying between 500 and 1400 r.p.m., is capable 
of a range of mandrel speeds between 16 and 
520 r.p.m, 

The feed unit, which is driven through the 
headstock, controls saddle and rear slide feeds 
and the automatic cycle limit switches. Two 
flange motors provide quick in-feed and return 
by overrunning the feed motion. An automatic 
unit controls the feed to the former plates 
operating the cross slides. The saddle which 
has a travel of 1l8in., is screw operated 
and carries the cross slide former plates in its 
top face. It has seven feeds, ranging from 
0-003in. to 0-03lin. per revolution of the 
mandrél. As the cross slides are operated by 
independent former plates, they may be set 
to operate at different feeds and points in the 
cycle of operations when used for flange cutting. 
Individual setting adjustments are incorporated. 
There is a maximum swing of 18in. over the 
slides, which have a stroke of 3in. and an 
adjustment of 3in. The rear slides are bolted 
to the bed of the machine and operate through 
separate former plates mounted on a flat carrier 











spring meetings of the Institution of Naval Architects 
will begin on Wednesday, April 10th, 1946. 
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within the top face of the bed. They have a 


stroke of 4in. and an adjustment of 2}in. 

A heavily constructed tailstock can be 
arranged for manual or air operation, and it 
carries a barrel with a travel of 8in. 

A master press button control panel for the 
four motors of the machine is set in a convenient 
position on the front face of the headstock. 








“Wireless Set No. 10” 


Tue War Office recently released the story 
of a remarkable British wireless set which 
was used by Royal Signals soon after D-day 
and throughout the campaign in Western 
Europe, a set which enabled Field-Marshal 
Montgomery in Luneberg to speak directly to 
Mr. Churchill in Whitehall with all the security 
of a closed telephone line. It provided the only 

fh communication across the River Maas 
and the Rhine for several weeks, and Field- 
Marshal Montgomery’s Tactical H.Q. was 
never out of touch for more than one hour with 
the whole of 2lst Army Group and the War 
Office up to the surrender at Luneberg, even 
though his Tactical H.Q. moved sometimes 
at such short intervals as every forty-eight 
hours. The advantage which the British Army 
had in possessing this set was enormous, as will 
be realised from the fact that a land line, say, 
of 20 miles involves the erection of 700 telegraph 
poles and is continually vulnerable to enemy 
action. 

“Wireless Set No. 10” was designed by 
scientists of the Ministry of Supply, chiefly by 
four men :—Mr. W. A. S. Butement, Mr. A. J. 
Oxford, Mr. E. W. Anderson, and Mr. J. G. 
MacMillan. The set looks like an Army Radar 
equipment, a four-wheeled trailer with a pair of 
circular mirrors mounted on top. It is tech- 
nically far more closely allied to a Radar 
equipment than to any wireless set as generally 
understood. It operates on centimetre waves— 
the first time that these have been used for the 
work of transmitting speech—and transmits its 
radio beam in the form of short pulses. The 
sets are used in pairs, set No. 1 sending out its 
pulses of centimetre waves—on which have 
been impressed the speech modulation—and 
set No. 2 picking them up. Since set No. 1 
sends out its pulses, not singly, but in groups of 
eight, and since set No. 2 is fully competent to 
sort these out into eight separate lines, no less 
than eight separate conversations can be relayed 
simultaneously between one pair of sets. 

This fact alone would not give it security ; 
but the great advantage of centimetre waves 
is that they make possible the use of a very 
narrow beam, scarcely wider than that of a 
searchlight. Although this beam is not affected 
by darkness, mist, or rain, it is stopped by any 
fair-sized solid obstruction. This means that 
any pair of “ 10 Sets ” can only operate over a 
clear unobstructed path, usually of about 
20 miles and sometimes well over 50 miles. 
The sites have therefore to be carefully selected, 
and the sets, or at least their aerials, have often 
been mounted on towers, or on the roofs of tall 
buildings so as to obtain the clear “line of 
sight ” essential for successful operation. This 
fact might appear to be a disadvantage; in 
reality it was a great advantage from the 
security aspect ; for, just as the narrow beam 
implied that it could not be intercepted or even 
detected unless the eavesdropper was actually 
in the beam, so the clear line of sight implied 
normally that there was no means of getting 
into the beam short of hovering in mid-air with 
a quantity of heavy equipment. Although the 
Germans later claimed to have intercepted our 





wireless transmission with ease, careful interro- | regula 


gation showed not only that they had never 
intercepted a “10 Set” transmission, but also 
that its very existence was entirely unsuspected. 

At the end of 1942 the first experimental 
two-stage link was set up between a building in 
Horsham and the roof of Berkeley Court in 
London. Subsequently a link was made 


between Ventnor, Isle of Wight, and Beachy 
Head. The first operational link was between 
Ventnor and Cherbourg and was the most 
difficult of all, because the distance was incon- 


could only be obtained by raising the aerials 
several hundred feet. Finally, a chain of ten 
“10 Set” links was set up from Luneberg to 
Brussels, whence a normal land line connected 
it to Whitehall. The ‘10 Set ’’ chain was able, 
because of the mobility of the set and of its 
specially designed transportable 60ft. towers, 
to follow close behind the advancing front in a 
rd that telephone lines could never have 
one. 
Full information regarding the set was passed 
to the U.S.A. So interested were the Americans 
that a special mission was sent to this country 
in November, 1942, to study the equipment and 
its performance. On their return, the Americans 
themselves set to work to design a set on the 
same lines. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Carz Town, September, 1945. 


Making Kalahari Rivers Useful 
THE expedition led by Senator Conroy, 
and having as its object the investigation of 
Professor Schwartz’s plan for refilling ancient 
lakes, has completed its task and is now return- 
ing, and in due course will present its report. 
Subject to the collection of further data, tech- 
nical experts with the expedition have come to 
two conclusions :—({1) That Professor Schwartz 
was not wrong in thinking that the waters of 
the Okavango and Chobe could be turned into 
the Makarikari Pan ; but (2) that they could be 
better utilised in irrigation and as channels of 
communication than as @ means of improving 
the Union’s climate and increasing rainfall. 
Mr. D. F. Kokot, design engineer of the Union 
Irrigation Department, who is a member of the 
Conroy Kalahari expedition, has put forward 
the idea of a system of river waterways in 
Northern Bechuanaland, combined with their 
use for irrigation. These waterways would 
serve an area of more than 10,000 square miles, 
hundreds of miles from the nearest railway, 
where to-day the only transport is by lorry over 
crude sand tracks through bush country. Mr. 
Kokot believes that an extensive system of river 
communications can be developed in Ngami- 
land if the great delta of the Okavango River, 
between Maun and Andara, can be canalised, 
and the water made to flow into the seasonal 
Botletle River, which connects the delta with 
the Makarikari Pan. These waterways would 
be part of a general irrigation system, and would 
result in the clearing of the impassable 
Okavango swamps in the delta area, and also 
facilitate the war against the tsetse fly. In 
country such as this, with its great potentialities, 
but where lack of t rt facilities seriously 
hampers development, the provision of river 
traffic from Andara at the seat of the 
delta, across the present delta swamps, through 
Maun, and down the Botletle to Makarikari, 
would enable agricultural products to be 
brought cheaply and regularly to a point on the 
now-dry Makarikari Pan, not far from the 
Rhodesian Railway system at Francistown. 
Mr. Kokot emphasised that such a scheme 
was dependent on the approval of the Bechuana- 
land and British authorities, but he maintained 
that it would be comparatively inexpensive, 
entailing only the opening of the existing 
choked channels in the Okavango delta. The 
opening of the waterways would result in 
greatly increased production of foodstufis, and 
would follow naturally on large-scale irrigation 
schemes in this part of Bechuanaland, using the 
ied waters of the Okavango, which to-day 
die in the desert south of Maun. 
Mr. Conroy said they had practically com- 
pleted the real object of the trip, the investiga- 
tion of the possibilities and potentialities of 
two of the greatest rivers in Southern Africa. 
“We are,” he continued, “‘ in a position to say 
at least that some of Schwartz’s theories may 
have been right, and others not right. I think 
that the time thas come when we should give 
information to South Africa on the results of the 
expedition. We cannot give a full picture at 


requires to be investigated further and tested 
by the taking of levels and so on.” 

Mr. Kokot pointed out that the channels of 
the Okavango delta, which formerly flowed 
fr.ely, had been silting up or choking up with 
vegetation, and water was, in fact, being evapo. 
rated there to-day more than it ever did in the 
past, yet without effect on the Union’s climate, 


Steel Deliveries for 8.A.R. 

More than 30,000 steel sleepers for the 
South African Railways were delivered from 
Great Britain last month, while 20,000 tons of 
rails have also been received. During the war 
steel deliveries from Great Britain dwindled to 
a small trickle, but there is now a fairly steady 
flow. It is expected that the bulk of 600,000 
steel sleepers on order by the South African 
Railways in Britain will be delivered by the 
end of the year. Urgently required steel rails 
are being dispatched in regular consignments. 








Personal and Business 





Mr. R. H. Covertzy has relinquished his position 
as controller of Rotol, Ltd. ini aor 
Mr. T. G. Jameson has been appointed chairman 
of Hardypick, Ltd., Sheffield. 

Tae Ricut Hon. L. 8S. Amery has rejoined the 
board of the Gloucester Railway Carriage and Wagon 
Company, Ltd. 

Masor P. G. Roserts, M.P., has been appointed 
to the board of the Wellman Smith Owen Engineer- 
ing Corporation, Ltd. 

Sm Grorrrey Preto has been released from his 
appointment as Regional Controller, Southern 
Region, Ministry of Supply. 

C. A. Parsons anv Co., Ltd., announce that their 
Bristol office has been transferred to 15, Great 
George Street, Park Street, Bristol, 1 (telephone, 
Bristol 22178). 

THe GENERAL Eectric Company, Ltd., 
announces that Mr. W. Horsfall, Mr. F. Lonsdale, 
Mr. R. E. Robinson, and Mr. W. H. Williams have 
been appointed directors. 

Mr. Dovertas CRABBE, power and maintenance 
engineer at Fort Dunlop, has been appointed chief 
engineer of the factory at Speke, Liverpool, recently 
acquired by Dunlop from the Rootes Group. 
British Brown-Boveri, Ltd., states that its 
address has been ed to Artillery Mansions, 
75, Victoria Street, S.W.1 (telephone, Abbey 5777 ; 
telegrams, ‘‘ Reactance, Sowest, London ’’), 

Mr. Eric J. Morrin has now rejoined J. H. 
Fenner and Co., Ltd., as a technical representative 
attached to the Midlands branch at Empire 
House, 159, Great Charles Street, Birmingham. 
Macrome, Ltd., announces that the activities of 
its dispersal factory at Enderby, Leicester, have now 
been transferred to Alcester, Warwickshire. Mr. 
A. E. Upton has become works manager at Alcester. 
Dr. Wri11am T. Grirrirus, who succeeded Mr. 
David Owen Evans as chairman of the Mond Nickel 
Company, Ltd., has been appointed vice-president 
and director of the International Nickel Company 
of Canada, Ltd. 

Lrevt.-CoLoNEL G. E. Montague has been 
released from his appointment as Senior Inspecting 
Officer (London), Inspectorate of Fighting Vehicles, 
Ministry of Supply, to become industrial sales 
manager of Uni-Gun Lubricating Equipment, Ltd. 
Mr. E. ps Sretn has been released from his 
appointment as Director of Finance, Raw Materials 
Department, Ministry of Supply. He will remain 
Chairman of the Committee for the Disposal of 
Ministry of Supply Raw Materials Department 
Factories. 

Tae Muovuster or Surpry has released Sir A. 
Vyvyan Board from his appointment as Rubber 
Controller, with effect from November Ist. The 
Rubber Control has been replaced by a Rubber 
Directorate in charge of Mr. J. Rid and a Tyre 
Directorate in charge of Mr. H. J. Holmes. 

Dean, SmitH anp Grace, Ltd., and H. W. 
Kearns and Co., Ltd., have appointed Mr. B. G. 
Dyer, 24, Anselm Road, Hatch End, Middlesex 
(telephone, Hatch End 706), and Mr. E. R. Gane, 
30, hard Avenue, Thames Ditton, Surrey (tele- 
phone, Emberbrook 4234), as joint representatives 
for London and South-Eastern England. 

G. anp J. Wer, Ltd., Glasgow, inform us that 
their London office has now returned from Cam- 
bridge to Royal Mail House, Leadenhall Street, 
E.C.3. New branch offices have also been opened 
at 67, Queen Street, Cardiff (telephone, Cardiff 
6848); Ravenscliffe, Wyndley Lane, Sutton Cold- 
field (Sutton Coldfield 1677); and at 2, Hamilton 








veniently great, and the necessary sight line 


this stage, because certain of our information 


Square, Birkenhead (Birkenhead 4308). 
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Markets, Notes: and: News. 


The prices quoted herein relate to. bulk quantities. 


The Steel Industry and Exports 
In a speech at Swansea before the South 
Wales Branch of the Institution of Mechanical 
Engineers last week, Mr. E. H. Lever, chairman of 
Richard Thomas and Baldwins, Ltd., stressed the 


importance of export-minded. To be 
able to export at all, said, two things were 
essential. First, we must produce goods that were 


wanted at a price which customers were prepared 
to pay, and, secondly, the seller of the goods must 
be willing to accept the means of payment. In 
connection with the iron and steel industry, Mr. 
Lever continued, there had been a good deal of 
unfortunate and ill-informed criticism regarding 
the question of costs, and unfavourable comparisons 
had been made between the prices of British steel 
products and the prices of the co’ nding 
American products. He asked the critics to 
remember that in relation to the export trade it was 
just as im t to the steel industry that its 
products should be as cheap as possible as it was to 
those who used them as the basis of further manu- 
facture, and that to convert American prices into 
sterling at the present artificial rate of exchange, 
which must be done to make any comparison at 
all, was like taking an invalid’s temperature with a 
thermometer which was out of adjustment! The 
iron and steel industry’s task would be accom- 
plished much more quickly and effectively if it 
was taken for granted that the industry was guided 
by men of high ideals who were fully alive to their 
responsibilities to the community as a whole, and 
who, being fully conscious of the magnitude and 
complexity of their problems, were determined to 
solve them. Neither the problems of the iron and 
steel industry nor the prob! of any other industry 
were going to be solved by political slogans or by 
financial or economic formulw. “They would be 
solved only by the ability and hard work of all. The 
lowering of real costs could only be achieved by the 
elimination of waste all down the line, and that 
involved the proper handling of the most difficult 
of all factors in production, namely, the human 
factor, the one unknown quantity in the days to 
come. In the development of the right attitude of 
mind of the man to his job, Mr. Lever asserted, 
whether that man was the managing director or the 
man sweeping up at the works, was the key to the 
solution of all industrial problems. 
Private Trade with Czechoslovakia 

A trade delegation from Czechoslovakia 
has recently visited the United Kingdom to discuss 
financial and other matters relating to the resump- 
tion a ee the two countries, As a 
result of t discussions, a monetary agreement 
has been negotiated and the Trading with the Enemy 
Restrictions have been lifted so that normal com- 
mercial relations can now be resumed with Czecho- 
slovakia. The Board of Trade announces that the 
Pag nag poi is prepared to consider 
the issue of import licences to private traders. 
Before Gndily untlertakinie to uapely se01ks ba puivate 
traders in Czechoslovakia, United Kingdom exporters 
should satisfy themselves that their customes have 
obtained an import licence from the Czechoslovak 
Ministry of Foreign Trade, accompanied by a permit 
from the National Bank of Czechoslovakia to obtain 
~~ ae ry tot vis Gepert Li They should 
themselves apply to t rt Licensing - 
ment of the Board of Trade, 4, Fenchurch Avenue, 


. taini 
certain basic requirements through U-:N.R.R.A., 
so that purchases private trade will be 
limited to goods which are supplementary to the 
J.N.R.R.A. programme. Applications for shipping 
space for exports to. Czechoslovakia should be 
made to the Beret 4am representative in London, 
at the Czechoslov: ly and Shipping Com: " 
Fursecroft, George Street, W.1. panne eneene 


Scotland and the North 

Business is progressing satisfactorily in the 
Scottish iron and steel trades, and lucers of 
most deseriptions are receiving additions to their 
order books. The home consuming industries con- 
tinue to increase their demands, which will un- 
doubtedly show further im: t as the change- 
over to peacetime work more effective. 
In addition, the present volume, of export orders is 
not inconsiderable, and many inquiries are reaching 
this country from overseas buyers. The resumption 
of work at the docks will, it is hoped, soon relieve 
such co: ion as has been caused recently in the 
dispatch of export orders, for obviously it is desirable 
that the British iron and steel industry should meet 
as many of the it overseas requirements as 
possible. Current production at the steel plants is at 


‘and colliery maintenance equi 


Export quotations are f.o.b. steamer 


a good level. It is true that the demand for heavy 
structural material is rather slow to improve, but 
other steel descriptions are in i ing request. 
Contracts for new ships have been more numerous 
in recent months, but they are mostly for craft of 
medium size, thereby bringing about a demand for 
light rather than heavy material. A good deal of 
steel is taken up for ship repair work, however, and 
the locomotive and wagon-building industries are 
also consuming considerable tonnages in view of 
their busy condition, The i 
is another item 


pment 
which keeps plants well occupied. The re-rolling 
ills are now operating on a more sati 

scale, much of their present output being absorbed 
by - overseas orders. The production of small 
bars and light sections is fairly substantial, and 
hoops and reinforcing rods are also in increased 
request, Supplies of billets are sufficient to meet 
immediate needs, although there is still some con- 
cern about the position during the coming months. 
Both black and galvanised ‘sheets remain in keen 
demand, and the mills are working to capacity. 
Delivery of many orders placed recently cannot be 
expected until next spring. Sheets for hutting and 
for the container industry are taking up a big pro- 
portion of the present output, and, in addition, 
there is a growing request from the makers of various 
domestic equipment. The present output of Scotch 
pig iron is beuig rapidly consumed. iveries to 
steel producers are just about adequate, and the 
light castings industries are making increasing 
pressure for supplies of foundry iron. ‘The Lanca- 
shire steel market displays moderate activity. 
Orders for most descriptions of plates are coming 
forward satisfactorily from the various consuming 
industries, and there is a regular demand for sheets, 
especially of the lighter gauges. Mild steel bars 
continue to be taken up in good quantities, but 
transactions in special steels, particularly those 
required by the aircraft industry, are limited. Trade 
in semi-finished materials is pyr eee 
tonnages are passing regularly to the wire mills an 
forges. Steel plants on the North-West Coast con- 
tinue to be actively engaged. There is a sustained 
demand for most descriptions. 


The North-East Coast and Yorkshire 


Iron and steel 
Coast continue to be busily engaged and nearly all 
departments are well booked ‘for the remaining 
weeks of this year, whilst some have a fair accumula- 
tion of orders for the early months of 1946. The 
demand from home users is gathering strength, and 
overseas buyers are keen to place further orders. 
A good volume of export business is now being 


handled, and inquiries from many of the world 
are continually being received. It has long been 
expected, of course, that an i ing demand for 


iron: and steel would arise from overseas in the 
period of world recovery following upon six years of 
war. Whilst the importance of export trade cannot 
be over-estimated, home requirements are exten- 
sive, and careful allocation will be needed in satis- 
fying both the home and overseas demand. In the 
steel trade the shipbuilding yards are beginning to 
specify rather more freely in view of increasing 
contracts for new merchant to . Other users of 
plates, including locomotive and wagon builders and 
power plant constructors, are now taking up much 
bigger tonnages, and with a fair proportion of export 
business the plate mills are a good deal better 
employed than they were a few months ago. Con- 
ditions in the sheet mills show no alteration, all of 
them being fully booked for some months to come. 
'Big tonnages of sheet bars are being regularly con- 
sumed, and British producers are maintaining big 
outputs in order to. meet the demand. It seems 
difficult, however, for any appreciable increase to 
‘be made in deliveries of home-produced billets, and 
re-rollers are still somewhat concerned about their 
supplies. In several instances the re-rolling mills 
are working on a hand-to-mouth basis, and are 
co uently taking up a fair quantity of suitable 
defective material. Business in pig iron is on familiar 
lines. Supplies of native ironstone are ample, and 
the miore deliveries of high-grade foreign 
ores are of considerable assistance. Pig iron supplies 
continue to cover current needs, but in most cases 
the foundries would now welcome bigger allocations. 
This is particularly so in the light castings industry, 
the pig iron requirements of which are steadily 
expanding as the demand for building and other 
domestic castings increases. There is a fairly steady 
output of hematite, and allocations of this grade are 
now being made a little more freely. Producers of 
finished iron are quite well employed, an improving 

a useful 


demand for bars from the shipyards making 





contribution to their order books. In Yorkshire the 
steel producing and consuming industries are handi- 


lants on the North-East | steel 


Unless otherwise specified home trade quotations are delivered f.o.t. 


to a large extent by irregularities in their 

supply position. Some of the lighter indus- 
tries are particularly affected by a shortage of man- 
ee ee ee 
obtain their steel supplies. Meanwhile a fair amount 
of export business is being booked. Active con- 
aiemn perens amongst the producers of basic steel, 
and of acid carbon steel are well placed for 
work, A moderate business is being done in alloy 
steels, but there is room for expansion. The demand 
for stainless steel continues to strengthen. 


The Midlands and South Wales 
Tron and steel plants in the Midlands area 
have a substantial amount of work in hand and 
steady progress is being made in the change-over to- 
peacetime work. In common with other districts, 
there is increasing indication of the extent of the 
home demand for iron and steel, and the volume of 
business also continues to expand. In this 
latter respect some delay in consignments has taken 
place as a result of the dockers’ strike, and several 
its of the iron and steel and associated 
i ies are still affected by a shortage of labour. 
The blast-furnaces at present in operation are main- 
taining an output of pig iron which just about covers 
the present needs of users. Supplies of low and 
d phosphorus irons do not cause undue diffi- 
culty, as, although general engineering foundries 
are now finding more work, the calls upon them are a 
good deal less than they were during the wer. 
Supplies of high- horus irons are wanted 
i by the light castings industry, which is 
i mounting demand for castings 
required for and for many -domestic 
purposes. The finished ironworks are well employed, 
their present commitments showing a 

demand for best and Crown quality bars. Pro- 
ducers of Nos. 3 and 4 quality bars are also receiving 
a fair amount of support. In the steelworks the 
plate mills are handling a reasonably good number of 
orders, and the sheet mills continue to be heavily 
booked. The pressure for both black and galvanised 
sheets, shows no indication of easing, and it is now 
difficult to place orders except at distant delivery 
. Re-rollers of bars, strip, and light sections 
are busy, and would welcome additions to their 
supplies of billets. Conditions in the South Wales 
i show. a fair amount of activity, 
although, as in most districts, questions of labour 
and fuel supplies are giving some concern. As the 
demand from many consuming industries continues 
to strengthen, finished steel producers are becoming 
busier. Orders for heavy and light plates are more 
numerous, and light sections are in fairly good 
. Business in heavy stéel-sections, however, 
is not. progressing quickly. The demand for sheets 
is very active, and makers are so fully committed 
for some months to come that it is not at all easy to 
place new business. The production of semi-finished 
steel is maintained at a high rate, and makers of 
billets, in particular, are experiencing considerable 
pressure for increased deliveries. The demand for 
sheet bars is likewise very insistent. The present 
make of Welsh hematite pig iron is readily absorbed, 
and the demand for basic pig iron is also active. The 
demand for tinplates remains good, and as it exceeds 
production, business is not at present easy to place. 
The mills in operation are well booked for some time 
to come. Export business in tinplates shows no 

new features, and continues on a limited scale. 


Consumption of Non-Ferrous Metals 


In our issue of August 24th, figures were 
given relating to the consumption, in the United 
Kingdom, of non-ferrous metals during the second 
quarter of this year. The Directorate of Non- 
Ferrous Metals has now issued statistics covering 
consumption during the third quarter of 1945. The 
figures are :—Co; , 65,244 tons; zinc, 40,290 
tons; lead, 55,274 tons; tin, 3959 tons; nickel, 
1966 tons; cadmium, 101 tons; antimony, 1284 
tons; cobalt, 158 tons ; and manganese metal, 107 
tons. In the case of almost all these me 
and nickel in particular—consumption in the third 
yeas was below that previously recorded. The 

line reflected the reduced demand for munitions 
in the later stages of the war. 


Tron and Steel Order 

The Minister of Supply has made the 
Control of Iron and Steel (No. 43) Order, 1945, 
‘which came into force on November 12th. The Order 
increases the price of mild-drawn mild steel wire, 
annealed mild steel wire, galvanised barbed wire, 
wire netting, wire chain-link fencing, and wire rod 
and wire rod reinforcement mesh. Copies of the 
Order (S.R. & O., 1945, No. 193) may be obtained 








from H.M. Stationery Office, price 1d. 
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Notes and 


Rail and Road 


Train CoLuiston at Woxrmne.—On Saturday; 
November 10th, a collision occurred at Woking, on 
the Southern Railway, when a Waterloo to West of 
England train ran into the rear of a Waterloo and 
Southampton train. About thirty people were 

Tue DENDY MarsHatt Ramway CoLLection.— 
The extensive collection of material, such as books, 
autograph letters, prints, pictures, and maps 
with the history of railways and the locomotive, 
and belonging to the late Mr. ©. F. Dendy Marshall, 
was offered for sale by auction by Messrs, Sotheby 
on Tuesday, November 13th. 


Miscellanea 


GauGE aND TooLMAKERS’ AssoolaTION Exut- 
BITIonN.—An exhibition of the products of member 
firms of the Gauge and Toolmakers’ Association is 
to be held at the New Hall; Vincent Square, London, 
8.W.1, from Monday, January 7th, until Friday, 
January 18th, 1946. We are informed that invita- 
tions to attend the exhibition have been issued, 
with the assistance of the Department of Overseas 
Trade, on a world-wide scale, and that overseas 
buyers attending will have the services of resident 
interpreters, 

CONFERENCE ON TELECOMMUNICATIONS.—The 
United Kingdom delegation has left for the con- 
ference between members of the Commonwealth 
and the U.S.A. on teleec tions, which is to 

open at Bermuda on November 19th. Sir Raymond 
Birchall, Deputy Director-General of the Post Office, 
is leading the United Kingdom delegation, the other 
members of which are Sir Stanley Angwin, Mr. S. D. 
Sargent, Mr. G. T. Anstey, Mr. L. V. Lewis, and 
Mr. E. Potts (Post Office) ;; Mr..R. J. P. Harvey 
(Treasury); Mr. R. A. Gallop and Mr. R. T: 
Callender (Foreign Office); Group oe H. G. 
Leonard-Williams and ander F. E. Miller, 
R.N. (Wireless Telegraphy Board). 

Tron and Sreet Instirore.—The autumn 
meeting of the Iron and Steel Institute will take 
place at the Chartered Surveyors’ Institution, 12, 
Great George Street, London, 8.W.1, on Thursday 
and Friday, November 22nd and 23rd. The 
morning session on the 22nd will begin at 10.30 a.m. 
and, after official business, the following papers will 
be presented and ‘discussed :—‘ Distribution of 
Materials in the Blast-Furnace (Part I),” by H. L. 
Saunders and R. Wild; “‘ Sinters and Sintering 
(Part 1),” by H. L. Saunders and H. J. Tress ; and, 
if time permits, * * A Rapid Method of Ore Testing : 
the ‘S.K.’ Porosity Test,” by H: L. Saunders and 
H. J. Tress. At the afternoon session, at 2.30 p.m., 
the following papers will be presented and discussed : 
‘“* Dolomite Linings for Basic Electric Are Furnaces,” 
by E. C. Brampton, H. Parnham, and J. White ; 
and “Some Design and Operating Features of a 
New Blooming Mill,” by G. A. V. Russell and G. W. 
Fox. The morning session on November 23rd will 
begin at 10 a.m. and the following papers will be 
presented and discussed :—‘‘ A Micro-Spectrographic 
Method for the Quantitative Analysis of Steel 
Segregates,” ‘by J. Convey and J. H. Oldfield; 
“* Sources of Error in Diamond Pyramid Hardness 
Measurements on Steel,” by W. N. 
Hindley ; and “‘ The Determination of pew, eke 
Ferro-Alloys and Other Materials by «Di 
Nesslerisation Without Distillation,” by W. C. 
Newell. 








Contracts and Orders 


Crosstmy  Morors, Ltd., ‘Manchester, has 
reeeived a contract from the Netherlands: State 
Railways for 500 diesel-engined omnibus chassis. 
The value of the contract approximates £900,000. 
This is the largest order for this type of chassis ever 
placed with one British manufacturer at one time. 

Brown, LENox snp Co. (Lorpon), Ltd., have 
received notification from the Commissioners for 
the Port of Rangoon of the acceptance of their 
tender for the supply of mooring and beacon buoys 

to replace those lost through enemy action. 
The work involved comprises seventy-eight mooring 
buoys and forty beacon buoys. The approximate 
value of the pale Pier is £32,000. 

ELLERMAN’s Witson Linz, Ltd., has placed a 
contract with Hall, Russell and Co., Ltd., Aberdeen, 
to build a cargo liner of about 2100 tons deadweight, 
and.280ft. in length. The vessel is to be of the 
shelter-deck type, provision being made for accom- | 
modation of passengers. machinery 


The propelling 
is also to be supplied by Hall, Russell and Co., Ltd., 
and will consist of triple-expansion superheated 
steam engines in association with a Bauer-Wach 
exhaust. turbine and coal-fired Scotch boilers, 


Memoranda 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c,, desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the Time and PLACE at which 
the meeting és to be held should be clearly stated. 





Chartered Surveyors’ Institution 
Wednesday, Nov. 21st.—12, Great George Street, West- 
minster, S.W.I, “ Cost of Works Payments for War 
Damage, vith “Particular Reference to Alterations 
= Additions and Perinissible Amount,” M. Rowe. 
5.30 p.m. 


Derby Society of Engineers 
Monday, Nov. 26th.—School of Arts, Green Lane, Derby. 
“* American Industrial Efficiency,” Lewis C. Ord. 


7 p.m. 

Institute of British Foundrymen 
Saturday, Nov. 17th.—E. Miptanps SEcTION : Technical 
College, Leicester. ‘* A New Method of Investigating 
the Behaviour of Charge Materials in an Ironfo’ 
Cupola and Some Results Obtained,” N. 
Rambush and G. B. Taylor. 6 p.m,—WaLEs anpD 
MowmovutH Branc#: Glanmoor Foundry, Llanelly. 

Castings,” 8. T. 


“Gating and Feeding of Steel Castin 
J SGA 2.30 p.m. 
Saturday, Nov. 24th.—Bristot BRAaNcH: Merchant 
** Duplex 


Venturers’ Technical College, Bristol. 
Pump Castings,” Messrs, Brown and Dewhurst. 
7 p.m.—Fatxirk Sxction : Temperance Café, Lint 
Riggs, Falkirk. _“‘Enamelling and Protection 
Finishes for Cast Iron,” W. W. Shaw. 6 p.m. 
Monday, Nov. 26th. —SHEFFIELD Section: Royal Vic- 
toria Hotel, Sheffield. ‘The Technological Prin- 
ciples of Casting Design,”” V. M. Shestopal. 7 p.m. 
Institute of Fuel 
Wednesday, Nov, 21st.—Inst. of Mechanical Engineers, 
Storey’s Gate, 8.W.1.  “‘Heat Transmission,” Dr. 
M, Fishenden and Dr. 0. Saunders. 6 p.m. 
Institute of Refrigeration 
Tuesday, ay rag Bw of Mechanical Engi . 
Storey’s Gate 1. “Dairy Refrigeration,” A. 
Graham Enock. . 5.30 p.m, 
Institute of Road Transport Engineers 
pipe om Nov, 21st. hry Society of Arts, John 
Street, Adelphi, W.C.2. Address by V. W. 
Pilkington 6 p.m. 
Institute of Welding 
Wednesday, Nov. 2lst.—WoOLVERHAMPTON SECTION: 
Vietoria Hotel, Wolverhampton. ‘“‘ Electrical Tech- 
aiawe in , Resistance Welding,” T. E. Calverley. 


Now: 24th:—Suerrretp Section: Technical 
Cot lege Hall, Doncaster. Joint meeting with Don- 
caster Engineering Society. 6.30 p.m. 
Institution of Automobile Engineers 
Monday, Nov. 19th.—Guascow Brancu: 39, Elmbank 
Crescent, Glasgow. ‘“‘A Brief Review of the War- 
time Development of Military Road Vehicles, 
1939-45,” H. W. Fulton. 
Hotel, 


“Early Days at Vauxhalls,” L. Walton. 
Merchant 





7 
Satu 


Luton. 
7.30 p.m. 
Thursday, Nov. 22nd,—Bristo. Brancu: 
Venturers’ Technical Colle 
**A4 Brief Review of the Develo xi ey 
Military Road Vehicles, 1939-45, ” Brig. 
Hedges. 7 p.m. 

Institution of Chemical Engineers 
Saturday, Nov. 17th.—N. W. Brance: College of Tech- 
nology, Manchester. ‘‘ Heat-Resisting Steels,” L. F. 
Keeley. 3 p.m. 

institution of Civil Engineers 

Tuesday, Nov. 20th.—SrrvucturaL anp Buiipine SeEc- 
TION: Great George Street, 8S.W.1. ‘* Wind Effects 
—Not Pressures,” Sir E. Owen Williams. 5.30 p.m. 
Wednesday, Nov. 21st.—N.W. Assoc.: Engineers’ Club, 
Albert Square, Manchester. “‘ Highway Planning,” 
R. Nicholas. 6.30 p.m. 

Institution of Electrical Engineers 
Saturday, Nov. 7th. -N, Miptanps Stupents: City 
Electricity Offices, Whitehall Road, Leeds. “‘ Elec- 

Propulsion, 


A mesa d for Ship I ” W. J. Belsey: 
23 

Wedavediy, nov. 2let.—Rapio Sreotion: Savoy Place, 
Victoria Embankment, W.C.2. “Method of 


— the Range of V.H.F. Communication 
Multi-Carrier Amplitude Modulation,” 

wR Brinkley. 5.30 p.m. 
Friday, Nov. 23rd.—MeasureMENts SECTION : Savoy 
Place, Victoria Embankment, W.C.2. “The 
Influence of Irradiation on the Measurements of 
be alibcrs, with Sphere Gaps,” J. M. Meek. 


Mondo, eh 26th.—Savoy Place, Victoria Embank- 
ws, we C.2.. “‘ Standardisation of ‘Biel Control,” 
5,30 p.m.—N,E, CentRE: Neville 

eg Ping Road, Newcastle-upon-Tyne. 


” RK. T. Lythall, and 


» Unity Street, Bristol. |. 





peas s on Medium-Voltage Circuits,” A. G. Shreeve 

. J. Shipton. 6.15 p.m.—8. Mrpianp CENTRE; 
prs Hotel, Birmingham. Kelvin Lecture. 
** Scientific Principles of Radio Location,” Sir 
Edward V. Appleton, K.C.B. 6 p.m. 


Institution of Engineers and Shipbuilders in Scotlang 

T Nov, 20th.—39, Elmbank Crescent, Glasgow, 

yar Bee Rs and Equipment of Lighthouses,” 
D. Alan Stevenson, _ 6.30 p.m, 


Institution of Factory Managers 
Saturday, Nov. 24th.Engineers’ Club, Albert Square, 
Manchester. ‘“‘ Training for all Levels of Manage. 
ment,” J. B. Longmuir. 2,30 p.m. 


Institution of Mechanical Engineers 
To-day, Nov, 16th.—Storey’s Gate, Westminster, S.W.1, 
4 oan Scientist in Wartime,” Sir Edward V, 
oe ghee 6.30 p.m. 
Si Nov. Peace —N.W. Grapvates: Engincers’ 
Club, , Albert » Manchester. “Some Aspects 
of Arc-Welded ,” W. Nuttall and J. E. Cross, 


2. .m. 

Monday, fox: 19th. —Miptanp Grapvuartes : James Watt 
Memorial Institute, Great Charles Street, Birming. 
ham. .“ Differential Power Transmission Systems,” 
B. Bramall, 6,45 p.m. 

Friday, Nov. 23rd.—Storey’s Gate, Westminster, S.W.1. 

“The Place of Women in Post-War Engineering, _ 
Miss V. Holmes. 5.30 p.m. 

Saturday, Nov, 24th.—LoNpDON GRADUATES: 
Gate, Westminster, S8.W.1. 
A. C. Hartley. 3,30. p.m. 

Institution of Production Engineers 

To-day, Nov, 16th.—Manouester Section: Mechanics’ 
Institute, Crewe. ‘‘ Use of Disabled Personne! in 
Industry,” A. G. Doughty. 7.15 p.m.—Western 
Section: Grand Hotel, Broad Street, “er 
“Infra-Red Lamp Heat for Paint Drying,” 
Rowland. 8.45 p:m.—OoVENTRY SECTION : Tock, 
nical College, Coventry. ‘‘Control in an Auto- 
matic Foundry,” W. Barnes. 6.45 p.m, 

mee =< Nov. 17th.—Nortrtncuam Srcrion: City Gas 

howrooms, Lower Parliament Street, Nottingham. 

Time Factor in Industry,’ E. W. Hancock. 


8: Storey’s 
“Operation Pluto,” 


2.30 p.m, 

Monday, Nov.. 19th,—Covuntry GRADUATES: Gas 
Showrooms, Rugby. ‘ Fine Measurement,” J. H. 
Hobbs. 7 p.m.—Dersy Sus-Sectrion: School of 
Art, Green Lane, Derby. ‘“‘ Atomic Energy,” H. 
Pearson. 6.30 p.m.—Hatrrax Secrion: Tech. 


nical College, Hu dorafield. ** Engineering Drawing 
in Relation to Production and Inspection,” C. A. 


Gladman. 7 p.m 
Wateote Nov. 2}st,—MAncnester SECTION : College 
spenneln Manchester. ‘Machine Tool 
i Development,” D, F. Galloway. 


7.15 p.m. m.-SHEFFIELD Seor1on: Royal Victoria 
Hotel, Sheffield. “Gas Furnaces and Industrial 


Heating,” H. A. Fells. 6.30 p.m. 

ov. 24th.—Mancuester Sxction: The 
University, . ‘Use ? nove ne Personnel 
in Industry,”’ A. pi x 


2 pan m.—SHREWs- 
Wall ker go ical College, 
“Jig and Fixture Design,” 


BuRY Svs- SECTION : 
Oakengates, Shrewsbury. 
E. W. Hancock. 3,p.m, 
Tron and Steel Institute 

Thursday and Friday, Nov. 22nd and 23rd.—Chartered 
Surveyors’ Institution, Great Street, 8.W.1. 
Annual general meeting. Thursday, 10.30 am., 
and Friday, 10 a.m. 


Institution of Sanitary Engineers 
, Nov, 2let.—Caxton Hall; Caxton Street, 
8.W.1. “Methods of Excavation in Difficult 
Ground,” R. Glossop and H. Q. Golder. 6 p.m 


Junior Institution of Engineers 

ean Nov. 16th.—39, Victoria Street, Westminster, 

8.W.1. * A Pillar of Cloud, ” John Duguid. 6.30 p.m. 

Friday, Nov, 23rd.—39, Victoria Street, 8.W.}. Chair 

mann Address, ‘The Task Before Us,” R. Lowe. 
.30 p.m. 


Keighley Association of Engineers 
To-day, Nov. 16th.—Devonshire Buildings, Devonshire 
Street, Maighlen, ** Industrial Automatic Control,” 
F.B 7.30 p.m. 
Liverpool Engineering Society 
Wednesday, Nov. 21et.—Munici Annexe, Dale Street, 
1. “Recent Developments in Water Treat- 
ment,” E. L, Streatfield. 6 p.m. 
Manchester Association of Engineers 
To-day, Nov. 16th.—Engineers’ Club, Albert Square, Man- 
chester. “Developments in Textile Dyeing and 
Finishing Machinery, ” K. 8. Laurie. 6.45 pum. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Nov. 16th.—Mining Institute, Newcastle-on- 
Tyne. “ All-Welded Oil Tanker ‘ Phonix,’” W. A. 
Stewart. 6 p.m. 
Wednesday, Nov. 2lst.—Stupents’. SzotTion: Bolbec 
Hall, Newcastle-on-Tyne. ‘‘ Turbine Blading,” R 
Stewartson. 2.30 p-m. 
Royal Institution of Great Britain 

To-day, Nov. 16th.—21, Albemarle Street, W.1. ‘‘ The 

Dispersal of Fog on Airfields,” A. O. Rankine. 


5.15 p.m. 
Friday, No ov. 23rd.—21, Albemarle Street, W.1. “Lessons 
of the War for Scientists,” J.D. Bernal. 5.15 p.m. 
Royal Society of Arts 
Wednesday, Nov. 2let.—John Adam Street, Adelphi, 
W.C.2.  ‘* Thames Conservancy,” Henry Berry. 
1.45 p.m. 


Sheffield Society of Engineers and Metallurgists 


ili Current Protection by H.R.C. Fuses on|Monday, Nov. 19th.—Royal Victoria Station Hotel, 


id. ** Aero- 








designed to give the vesse] a speed of about 12 knots. 


Medium - Voltage Circuits, 
Current Protection by Over-Current 


an 1915-45 : Some Personal 


Impressions,” G. P. Bullman. 6,15-p.m. 
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A Seven-Day Journal 


The Location of Industry 


In the course of a speech made at the 
luncheon of the National Union of Manufac- 
turers, in London, on Thursday, November 15th, 
Sir Stafford Cripps, the President of the Board 
of Trade, spoke on the location of industry and 
new factories in development areas. He pointed 
out that during the last century of industrial 
development many of the densest industrial 
centres had become one-industry areas, which 
between the two wars had given rise to great 
pockets of unemployment and distress. It was 
now necessary, he said, to send into these so- 
called development areas a great number of 
light industries, which-would match up with the 
heavy work which was already being carried on 
in those areas. With regard to the over-heavy 
concentration of industries in confined districts 
within London, of which the country became 
conscious during the war, that practice, he said, 
was not only strategically dangerous, but it 
gave rise to great difficulties, both in labour 
supply and in transport. Building labour also 
tended to be in better supply in some areas than 
in others, and it was easier to build in the 
development areas and not to lay down new 
factories in places like London. In the new 
industrial areas there would be a Government 
programme of transport and other public 
services. A further series of standard factories 
would be built on the many trading estates, and 
Government-owned factories were being handed 
over for peacetime uses. Sir Patrick Hannon, 
who, as President of the National Union of 
Manufacturers, presided at the luncheon, 
expressed the hope that Sir Stafford Cripps 
would walk cautiously, in planning the redistri- 
bution of industry. At the annual meeting of 
the Union, which took place following the 
luncheon, Sir Patrick deprecated State inter- 
vention over wide areas of enterprise, which, 
he said, sought not merely to provide technical 
and specialised advice and to promote research, 
but to direct and contro] the management of 
industry. 


The Government’s Nationalisation Plans 


In a statement made in the House of Commons 
on Monday, November 19th, the Lord President 
of the Council, Mr. Herbert Morrison, gave a 
general indication of the further measures the 
Government proposes to introduce to bring 
certain essential services under public owner- 
ship. Mr. Morrison said that, as stated in the 
King’s Speech, the Government would introduce 
a Bill during the present session to nationalise 
the coal-mining industry. At a later stage in 
the lifetime of this Parliament, it was intended 
to introduce measures to bring under national 
ownership the electricity supply and gas indus- 
tries, thus implementing the concerted plan for 
the co-ordination of the fuel and power indus- 
tries. Further, the Government proposed to 
introduce during the present Parliament 
measures designed to bring transport services 
under public ownership and control. Policy 
regarding civil aviation and telecommunications 
services had already been announced. With 
regard to inland transport, powers would be 
taken to bring under national ownership the 
railways, canals, and long-distance road haulage 
services. Speaking of road passenger transport, 
Mr. Morrison said that it was regarded as essen- 
tial that the undertakings of the municipalities 
and companies should be fully co-ordinated 
with the national scheme, and it must be con- 
sidered whether this could best be achieved by 
transferring ownership to a national authority 
or by providing for the creation of regional or 
joint boards responsible for their own finances. 
Dock and harbour undertakings would be 
brought within the scope of the national scheme. 
It was not, however, the intention of the 
Government to propose the nationalisation of 
the shipping industry, which would be relied 
upon to have full regard to the public interest. 
The Governnmient looked with confidence to 


that industry generally playing a full part 
in the effort towards national economic 
recovery, and was alive to the problems con- 
fronting it as a result of the war. Dealing with 
iron and steel, Mr. Morrison referred to the 
Coalition Government’s invitation to submit a 
report on the improvements required to put 
this industry on an efficient operating basis. 
The Government proposed to await this report 
before taking final decisions on the future 
organisation of the iron and steel industry. 


An Agricultural Machinery 
Development 


Ir is just announced by Mr. James S. Duncan, 
president of the Massey-Harris Company, Ltd., 
of Toronto, Canada, that the firm has decided to 
undertake broad-scale manufacturing operations 
in this country. The Board of Trade has 
allocated to it an important and recently built 
Government factory at Trafford Park, Man- 
chester. Manufacturing operations, we learn, 
will begin at an early date, and it is estimated 
that when in full production the new factory will 
give employment to approximately 1000 people. 
The Massey-Harris Company proposes to supply 
not only the home, but also the export markets 
from its new works in Manchester. It is under- 
stood that among the various classes of agri- 
cultural machinery and equipment which the 
company intends to manufacture in Britain 
will be the Massey-Harris combine harvester of 
the self-propelled type. Mr. Duncan points 
out, in connection with his announcement, 
that, although the final decision to manufacture 
in Britain was only arrived at very recently, the 
preliminary steps to this end were taken during 
his visit to this country one year ago. The 
steps then taken have enabled the Massey- 
Harris organisation to gain one full year in the 
carrying out of its plans, which will ensure 
the supply of various types of agricultural 
machinery, in quite important quantities, from 
Manchester in 1946. 


Kitsons of Leeds 


On Monday, November 19th, it was 
announced that the firm of J. and H. McLaren, 
Ltd., of Leeds, a subsidiary of Associated 
British Engineering, Ltd., had acquired the 
assets, business, and goodwill of Kitson and Co., 
of Airedale Foundry, Leeds. Kitson and Co., 
we may recall, was founded in 1839 by the late 
Mr. James Kitson, whose son became the first 
Lord Airedale. It specialised in locomotive 
work and for many years held a leading position 
in the British locomotive manufacturing 
industry. The story of the works and its pro- 
ducts, which were exported to many parts of the 
world, where they helped to build up Britain’s 
overseas reputation for the manufacture of 
locomotives, has been ably told by the late 
Edwin Kitson Clark in that charming and well- 
known volume, ‘“ Kitsons of Leeds, 1837 to 
1937,” which was published by the Locomotive 
Publishing Company, Ltd., about 1938. In 
that year, by agreement with the Locomotive 
Manufacturers’ Association, the Kitson firm 
ceased to make locomotives, and throughout 
the period of the war it has been actively 
engaged in the production of munitions. 


The Development of Welding 


THe British Welding Research Association 
announces that a symposium on the metallurgy 
of steel welding, will be held at the Waldorf 
Hotel on Thursday and Friday, November 29th 
and 30th, at which leading authorities will 
discuss current research work. The papers 
which will be presented and discussed will cover 
the following subjects :—Recent researches on 
the constitution and properties of weld metal ; 
fundamental investigations on cracking in the 


slags. The Association also announces that 
plans are now well advanced for tackling in a 
thoroughly scientific manner all the questions 
connected with the application of welding to 
industry. Property has been acquired near 
Cambridge by the British Welding Research 
Association, and special laboratories will be 
built there for the carrying out of full-scale 
experiments on welded structures. Other 
laboratories are being laid down and equipped 
in the London area for metallurgical research. 
The experiments on welded structures referred 
to above will be carried out under the direc- 
tion of Professor J. F. Baker, of the Chair of 
Mechanical Sciences, Cambridge. Much of the 
research work now being put in hand is a con- 
tinuation of experiments which were initiated 
during the war, when perhaps bigger practical 
advances were made than were achieved in the 
two decades preceding the war. Mr. A. Ramsay 
Moon has been appointed by the Association as 
Director of Research. During the war Mr. 
Moon, as Director-in-Charge of Research of the 
Advisory Service on Welding, the Ministry of 
Supply, took a leading part in the extension of 
welding in shipbuilding, structural engineering 
and its use in the production of tanks, aircraft, 
and armaments. 


Employment and Unemployment in 
Great Britain 


A STATEMENT recently issued by the Ministry 
of Labour and National Service shows the broad 
changes in the manpower position between mid- 
1939 and September, 1945, and gives a pro- 
visional forecast of the position for the end of 
the present year. The rise of about 2} million 
in the working population between mid-1939 
and mid-1943 was followed by a fall of 964,000 
up to September, 1945, and it is expected that 
there will be a further fall of 637,000 by the end 
of the year. These decreases were due to the 
retirement from industrial employment of 
women specially recruited for war work, and a 
reduction in the rate of intake from the non- 
industrial section of the population, leading to 
an excess of normal wastage over intake. By 
reason partly of the absorption of the 1,270,000 
unemployed at mid-1939, the numbers in 
employment, including the Forces and Civil 
Defence Services, rose by 3,721,000 up to mid- 
1943. Since: that date the numbers of men 
and women taking demobilisation leave, added 
to the fall in the working population, coupled 
with some increase in unemployment, reduced 
the number in employment by 1,317,000. It is 
expected that the same causes will result in a 
further fall of 879,000 by the end of the year. 
The total decrease in employment between 
mid-1943 and the end of 1945 is thus expected 
to amount to 2,196,000, made up of 641,000 
men and 1,555,000 women. In the section 
including those in the Forces and Auxiliary 
Services, the Civil Defence, N.F.S., and the 
Police, and those employed in the manufacture 
of equipment and supplies for the Forces, there 
was a drop of 2,404,000 between mid-1943 and 
September, 1945, and it is expected that there 
will be a further decrease of 2,460,000 by the 
end of the year. In the section of home civilian 
industries and services and the export trade 
at mid-1943 the number employed stood at the 
very low figure of 11,944,000. At the end of 
September, 1945, it had risen to 13,031,000, 
and it is expected that there will be a further 
increase of 1,581,000 in the last quarter of the 
year, which would give a total increase of 
2,300,000, or 18-7 per cent., in the latter half 
of 1945. The statement points out that the 
vast redistribution of manpower indicated by 
the figures given above cannot be effected 
without some increase in unemployment. As 
fresh manpower becomes available for industrial 
employment through demobilisation and muni- 
tion cuts there will probably be some increase 
in unemployment among the least efficient and 
the immobile of those now in employment in 








hardened zone in welded joints in alloy steels ; 
and initial researches on the viscosity of welding 
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THe Tractor PLANTS 


MPORTED tractors were used before the 

Russian factories produced them. Machine 
tractor repair stations for a time, at first, kept 
the tractors idle because there were no spare 
parts. The young untrained Russians wrecked 
large numbers before they learned how to 
handle them. In 1932 foreign tractors 
ceased to be imported, but in the preceding 
four years 53,000 tractors and 3600 combines 
costing about £45 millions had been imported. 

When the tractors were produced in the 
Urals the drivers had become mechanically 
minded. Their experience had taught them 
to understand the mechanism. -The most 
highly mechanised army in the world had 
countless engine-minded men, interested in 
every mechanised device, able to operate 
tanks, anti-tank guns, and all the mechanism 
that carried the Russians to Berlin. The 
foundations of success had been built upon 
the many thousands of wrecked tractors. 
The Russians had solved the problem of spare 
parts. They built factories and made the 
machines and spare parts themselves in Asia. 

The Ural machine building works is an 
enormous concern covering hundreds of 
acres on the outskirts of Sverdlovsk. It 
employed (1942) 20,000 workers. Equip- 
ments for steel and metallurgical plants, tools 
for tractor plants, &c., were made there, but 
during the war tools for war production were 
turned out. 

Some 25 miles from Sverdlovsk is the plant 
of the Central Urals Copper Smelting Com- 
binat. Copper is smelted by the electrolytic 
process ; gold and silver is recovered. There 
are other similar plants in the Urals and 
Soviet Asia. 

In the Urals the biggest locomotive works 
in the U.S.S.R. is located at Orsk and the 
largest railway vehicle building works is at 
Nizhni-Tagil, where there is also a large steel- 
works, a pipe factory, and output for big 
bridge building. There are scores of other 
mechanised plants in the Urals. 

There is a large technical college at Sverd- 
lovsk for training engineers and technicians. 
Psychological research workers study the 
activities of people in industry, aided by 
motion pictures and other devices, to increase 
human efficiency and to prevent injuries. 


THE MAGNITOGORSK PLANT 


The first plan for a Magnitogorsk Metal- 
lurgical Combinat was put forward in 1928. 
During the next year it was decided to 
increase the plant so that it would produce 
2,500,000 tons of pig iron instead of 656,000 
tons. 

A contract for 24 million gold dollars was 
signed with the McKee Company, U.S.A., for 
the plant and technical supervision during 
its erection. Then it was discovered, through 
surveys, that the value of the ore in the dis- 
trict was far greater than had been expected. 
Other useful raw materials, such as big 
deposits of fireclay, limestone, building stone, 
building sand, magnetite, &c., were found in 
the district. 

The original contract with the McKee 
Company was broken in 1932, but it con- 
tinued work on the blast-furnace and mining 
departments. There seems to have been 
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friction between Soviet officials and the 
Americans over some of the work. Another 
U.S.A. firm was concerned with the coke 
plant and the rest of the work was done by 
two German firms and Soviet organisations. 

The plan was to complete the biggest con- 
tinuous mine-to-rolling mill plant in the world 
and a model Socialist city for 200,000 people 
by the end of 1937. About 45 per cent. of 
the plan was at that date completed. In 1941 
there were four blast-furnaces, the same 
number of coke batteries, sixteen open 
hearths, and twelve rolling mills. 

The only record of production available 
seems to be that for 1938, when 1,535,000 
tons of pig iron, 1,490,000 tons of steel 
ingots, 1,200,000 tons of rolled steel, and 
1,575,000 tons of coke were recorded. But 
there were then at work only twelve open 
hearths and ten rolling mills, instead of 
sixteen and twelve respectively in 1941. 

In 1930 large numbers of enthusiastic 
workers came from all parts of the U.S.S.R. 
to build up this great scheme. Railway and 
dam construction was the first job. The dam 
built across the Ural River forms a lake 
5 miles long to ensure water for the plant and 
city. 

Several hundred foreign engineers and 
specialists—some paid 100 U.S.A. dollars a 
day and expenses—directed the erection of 
the.plant. Enormous sums of money were 
spent. The work went faster than the 
foreigners expected when they saw the 
untrained peasant labour, but it never 
reached the pace of the Soviet grandiose 


plans. There were food shortages and 
malnutrition in the ranks of labour. The 
Soviet administration often changed. But 


the work went on. 

Within some years half a billion cubic feet 
of material had been excavated, 42 million 
cubic feet of reinforced concrete was in place, 
a quarter of a million tons of structural steel 
put up, and 5 million firebricks were in place. 

The whole story of enthusiasm, muddle, 
shortage of materials, friction between 
officials, untrained labour—in one year one 
locomotive working on the mine had thirty- 
four different drivers—is almost incredible, 
when the results obtained in the end are con- 
sidered. While the competing Soviet organ- 
isations on the site were quarrelling—even 
telegraphing to Moscow—concerning who 
should have the delivery of lumber, the 
workers were stealing tons of it, to use as fuel 
in their homes. 

In the storehouses all sorts of different 
mechanism and spares lay idle and, after 
years of stagnation, deteriorated, because no 
one seemed to know why they had been sent, 
and in 1933 a quarter of a million Com- 
munists, kulaks (ex-farmers), foreigners, 
Asiatics, convicts, and Russian peasants were 
at work on the biggest steel plant in Europe 
that was being erected on what had been a 
barren steppe in Siberia. The individual 
froze, went hungry, was accused of sabotage 
without evidence, but there was astonishing 
enthusiasm, even heroism, that enabled the 
work to go on. 

Most of the coking coal for the Ural 
industries was originally hauled 2000 miles 
by rail from the huge deposits at Kuzbas, in 





Siberia, where the reserves are estimated at 


450 billion tons, five times the reserves jn 
the Donbas region in the Ukraine. The 
Kuzbas production was more than 25 million 
tons in 1940, much of it used near the mines, 

In 1938 about 85 per cent. of the coal used 
in Magnitogorsk was hauled 600 miles from 
Karaganda in the south-east and only about 
8 per cent. from Kuzbas. The remainder was 
produced by local Ural mines. It is probable 
that the total supply now comes from 
Karaganda. 

The metallurgical iron ore in the Urals is 
concentrated in two small mountains 
totalling not more than 2 square miles in 
aréa. The quality varies considerably. 

There are four distinct groups; two 
groups are near the surface and are accessible 
to open-cut mining. 

The first group consists of blast-furnace 
ore with an iron content of 56 per cent. or 
more and a sulphur content of less than 
0-2 per cent. The second group is mixed 
ore, with iron content of 30 to 56 per cent., 
sulphur up to 0:18 per cent. This ore is 
unsuitable for blast-furnaces before it has 
been worked over. The third group has a 
higher sulphur content and needs working 
over. The fourth group is poor ore with an 
iron content of 50 per cent. or lower. 


CONCLUSION 


It is natural that those who have not 
studied the economic development of Soviet 
Asia, and who are puzzled by, and even 
anxious concerning, the post-war conduct 
and speeches of Russia’s leaders, should 
wonder what has been the driving force 
behind the great changes that have taken 
place in the Soviet Union since the death of 
Lenin. 

The Right Hon. Walter Elliot, who headed 
the last parliamentary delegation to Moscow 
and who is one of the few Britons to meet 
Stalin and talk intimately with him, explains 
what has been called “ the Russian enigma.” 
He has written* as follows :— 

“The old Bolsheviks had plumped for 
world sympathy, world revolution. Stalin 
has plumped for the revolution in one 
country. He has carried objective material- 
ism to lengths which brought him out on the 
oldest of idealisms—the sacred soil, the 
Fatherland. ... He saw the terrible thing, 
the inspiration and the dragon of our time. 
He saw Nationalism. He switched to that, 
and he banked on that. It stood. Russia 
emerged—the nationalist state that bestrides 
Europe and Asia to-day. 

“Stalin was not interested in sympathy. 
He was going to make steel.” 

We have indisputable evidence that heavy 
industry was moved thousands of miles out 
of Europe into Asiatic Russia, on to virgin 
sites, among scanty agricultural and nomad 
populations, who were illiterate and ignorant 
of the world outside a very limited area. 
They were stimulated to gigantic exertions 
by the Soviet intense and clever propaganda, 
which appealed to their most primitive 
emotions. It blared forth on the radio the 
immediate danger to their existence of 
German and Japanese invasion, and it made 
promises of great future benefits which 
mechanisation would confer upon them. The 
appeal stimulated the emotions of fear and 
hope. It succeeded in transforming large 
areas of Asiatic Russia and in developing the 
vast natural resources available there for 
mechanised industries. 


THE LINES OF STEEL 


The nom de guerre which Stalin has taken 
explains the man, for “Stalin” means 
* steel man.”” On his death-bed Lenin said : 








* The Daily Express, October 15th, 1945. 
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“This man is too hard for me.” Colonel 
Elliot says: ‘‘ He sees life in the clear lines 
of steel.” 


The engineer must believe that the develop- 
ment of natural resources in any part of the 
world will, in the long run, benefit humanity, 
otherwise he lacks the inspiration which 
enables him to overcome difficulties. He 
believes that, in spite of the iron curtain that 
surrounds research in the Soviet Union in 
these days, the experience and knowledge 
gained on the ice floes in Soviet Asia will 
untimately become available to aid those 
working in Northern Canada. Similarly, 
other Soviet successful experiments will lead 
to the increased production of material 
wealth in other parts of the world. The iron 
curtain cannot reach to the skies. The 
reiteration of the advantages of engineering 
works and science, which is such a feature of 
the Soviet Press and radio, reaches the out- 
side world, as do the details of what has been 
accomplished by mechanisation in Soviet 
Asia, which, although by no means fully 
known, have been told in part by reliable 
foreign witnesses. The news that has leapt 
over the iron curtain has made people in 
other countries realise the importance of 
applied science. The attitude of mind towards 
scientific research of politicians in this 
country to-day is less lethargic than it was 
twenty years ago. They realise that Stalin 
has carried out a great industrial revolution 
in a very short time. 

He has changed the organisation of agri- 
culture in the Soviet Union. Estate farming 
has obliterated the old peasant farms. 
Tractors, harvester combines, and agricul- 
tural machinery have immensely increased 
the production of food and other fruits of 
the soil. 

The practical Stalin realised that if the 
many races inhabiting Asiatic and European 
Russia could be welded into one nation it 
would produce results in world politics vastly 
more important than all of the Bolshevik 
philosophies and theories derived from Marx 
and expounded by Trotsky. 

It is this new revolution, on a nationalistic 
basis, that has created anxiety in the British 
Empire and the U.S.A. It seems difficult to 
reconcile the Russian and Anglo-Saxon ideas 
of economic development and trade all over 
the world. 

What Mr. Churchill said recently about 
presenting the Russians with our secret 
inventions during the war, but obtaining no 
reciprocity, seems to be in the minds of many 
industrialists in other countries concerning 
trade with Russia. 

It must be remembered that from Bismarck 
onwards it was always the main object of the 
German diplomats to encourage misunder- 
standings and mutual suspicions between 
Russia and Britain. We accepted, too often, 
the German stories about Russia. Yet in a 
crisis we almost always in times of war found 
ourselves allies of Russia. 


Tur WoRKERS IN RUSSIA 


We have to remember that the vast 
majority of the Russians and other races 
living in the Soviet Union have always been 
used to a hard life. Under the Tsarist regime 
very little was done to improve their con- 
ditions. They have “been immensely im- 
pressed by the great engineering develop- 
ments in Asiatic Russia. 

New medical services, and cultural institu- 
tions, especially the theatres, educational 
centres and libraries containing publications, 
carefully selected to influence their minds in 
favour of the Soviet system and nationalism, 
have given them plenty to think about, so 


made to mind their own business and obey 
orders. They have been taught not to com- 
plain about hardships. 

If the chief factor in producing the great 
advance in utilising the natural resources in 
Asiatic Russia has been the mechanisation 
of transport and industries ; yet the investi- 
gations into food values were also important. 
It is worth noting that the food for thirty-five 
people who took part in an expedition in 1937 
weighed only 5 tons; yet it was sufficient to 
keep them in good health and spirits for 
eighteen months. Instead of equipment 
which, as designed for previous expeditions, 
would have weighed 150 tons, the total weight 
carried was only 10 tons. 

Survival is the acid test of a nation. 
Russia survived in the conflict with the 
mightiest and most highly mechanised army 
that had ever been put into action. During 
the peril of Stalingrad, and while thousands 
were dying of starvation when Leningrad was 
besieged, the crack army of Russia remained 
watching Japan on the Manchurian borders. 
Those soldiers were never moved into 
Europe. 

It is not too much to say that the engineer- 
ing developments in Asiatic Russia turned 
the scales in favour of victory at Leningrad 
and Stalingrad. Without the aid of the 
people, the mines, the factories, and the 
products of Asiatic Russia, the Soviets could 
not have prevented the irruption of the 
German armies into Asia and the probable 
irruption into India. 

A feature of the Soviet population is its 
rapid increase. ‘“‘There are now more 
children under fifteen in Soviet territory than 
in Italy, France, Great Britain, and Germany 
put together.’’* 

It is imperative to accelerate engineering 
developments in Europe. In the eastern 
section most of the raw materials needed can 
be supplied by Asiatic Russia. Wars of 
aggression have been mostly due to the desire 
to obtain raw materials. The Soviets have, 
in their own lands, the raw materials they 
need. 


THE AWAKENING OF ASIA 


The U.S.S.R. covers about half of Europe 
and a large part of Asia. Europe and Asia are 
a single Continental block. Although we con- 
sider the Ural Mountains as a dividing line, 
from physical considerations they are not 
important. The country on both sides is 
much the same, a flat stretch of forest and 
pasture. Russia’s problems are quite as 
much Asiatic as European. The astonishing 
transformation of Japan in the second half 
of the nineteenth century was carried through 
largely on British and German models. The 
main urge was to avoid the fate of China by 
a system of mechanisation and military 
power. But Japan needed raw materials, 
and decided to obtain them in Asia 
by force. That brought Japan _ into 
conflict with Russia for the control of 
China. 

Engineers deal, as far as is possible, with 
facts, and endeavour to test theories by 
experiments. The Russian experiment in 
Asiatic Russia, if not entirely successful so 
far in carrying out the promise to raise the 
standard of living of the workers to the level 
of that which obtains in Britain or the 
U.S.A., has produced results too important 
to be ignored. 

It must inevitably stimulate other Asiatics, 
especially the industrious Chinese, to develop 
the natural resources in their own lands by 
modern engineering works. 

The Confucian system is too deep-seated 





in the minds of the people of China to warrant 
the belief that the Chinese will adopt the 
Communist theories of Lenin and Trotsky. 
The so-called ‘‘ Communists ’’ in China are, 
in fact, Socialists. China, says a reliable 
economist, ‘‘ has all the resources necessary 
to make her into a first-class Power, and in 
her rivers an enormous potential of water 
power.” But the Confucian system teaches 
the theories of peaceful compromise and 
reliance on individual, not State, enterprise, 
although the State must, under modern con- 
ditions, carry out large engineering works. 
But the Chinese will never be aggressive 
or seek war. 

The Soviets have been critical of the lack 
of enterprise of other European nations 
concerning the development of their 
Colonies. They have suggested that the 
Soviet methods should be copied. The 
obvious answer of the British is that we 
value the liberty of the individual too 
highly to impose the political system of 
the Soviets in any part of the British 
Commonwealth and Empire. But that 
answer does not excuse delay in carry- 
ing out engineering schemes that will 
benefit the natives and _ international 
trade. 

We must no longer think of Siberia as a 
great desert swept over by icy winds, a land 
so frozen and unendurable that it is suitable 
only as a punishment for convicts. That was 
the picture drawn by talented intellectual 
Russian exiles, great writers, but men with- 
out hope, for to them Siberia was a prison. 
To the new generation, Siberia is a challenge, 
a land in which to win prosperity and even 
fame. They think not of the past, but of the 
future. 

In spite of the complexities of our relations 
with the Soviets and the vast natural 
resources of their closely welded Empire 
which covers such a very large land area of 
the world, there is no reason for undue anxiety 
in our Commonwealth and Empire concern- 
ing the future, so long as our people retain 
their racial characteristics of enterprise and 
inventive ability. 

In spite of our national habit of almost 
merciless self-criticism, we were the pioneers 
of the industrial revolution which so many 
other nations have copied. It is true to say 
that we still maintain our reputation. as 
pioneers in pure and applied science. We 
retain the racial characteristics of our fore- 
fathers who defeated the Armada and 
Napoleon. Not only did Britain stand alone 
for the cause of freedom for a whole year, 
but was able to mobilise the population so that 
production from factories and fields, the new 
scientific and engineering ideas contributed 
in the years of war, were not exceeded, in the 
ratio of population, by any other nation 
during the struggle against Germany, Italy 
and Japan. The rate of change in the powers 
of production, of distribution, and of destruc- 
tion, due to our rapid advance in scientific 
knowledge, have increased enormously during 
the last fifty years. It has obliterated any 
hope of the separate independence and 
security of any nation, large or small. We 
are now, as Wendell Willkie wrote, all “one 
world.”” We have to think in terms of world 
organisation. 

Britain inaugurated the power era which 
transferred labour from the aching shoulders 
of men on to the iron backs of machinery. 
At great financial sacrifice, in the days of 
economic depression about a century ago, 
she gave freedom to the slaves. Britain 
retains, not only world leadership in science, 
but a great moral influence in world affairs. 
The British way of life will be gradually 
copied by other nations, just as they copied 








that they do not discuss politics, but are 


* Soviet Asia. G. S. Bates. 


our industrial inventions. 





408 


THE ENGINEER 





Nov. 23, 1945 








Anderson Ranch Dam 


NDERSON RANCH DAM, now building 

on the South Fork of the Boise River, 
about 40 miles south-east from Idaho’s 
capital city, Boise, is of the earth-fill type, 
and will exceed in height any dam of that 
kind built up to the present time. It will 
reach a crest height of 456ft. above the lowest 





point in the cut-off trench that underlies the 


I 


mentioned agricultural sections. In the 
course of years, more and more water was 
needed, as agriculture expanded, and to-day 
the entire area within the Boise basin suffers 
in most years an actual water shortage— 
hence one of the reasons for building the 
Anderson Ranch dam. 

The Boise Federal Reclamation Project of 








ANDERSON RANCH DAM SITE FROM_ DOWNSTREAM 


structure upstream of its axis. The base has 
a transverse spread of approximately 2600ft., 
and its crest line will have a length of about 
1350ft. The dam is classed as a multi- 
purpose structure, and its services, taken in 
the order of their relative importance, will 
be storage of water for irrigation, flood con- 
trol, the development of hydro-electric 
energy, and to provide in the deadwater 
section of the basin a sink for arresting a very 
considerable measure of the silt that recur- 
rently is a cause of expense and trouble in the 
lower part of the Boise River. 

Broadly stated, this dam is the latest effort 
to stabilise the run-off of the Boise River 
watershed which has undergone an astonish- 
ing economic development since the Bureau of 
Reclamation started its corrective activities 
there in 1904 and some years later began the 
building of the Arrowrock dam, which, when 
completed, was recognised the world over as 
a major engineering accomplishment. That 
dam, on the main section of the Boise River, 
is upstream about 15 miles by airline east of 
the City of Boise. It is 353ft. in height, as 
it now stands, and is capable of storing 
286,500 acre-feet of water. It was originally 
built to a height of 348ft., but the crest of the 
structure was later raised an additional 5ft., 
and at the same time alterations were made 
to the spillway, and certain repairs were made 
to the downstream face. The construction of 
the Arrowrock dam and the creation of the 
Arrowrock reservoir, together with the asso- 
ciated distributing canals, virtually revolu- 
tionised the productive value and the 
economic situation of the Boise Valley, 





transforming a generally desolate sage-brush 
desert into one of the nation’s most often- 


Idaho, of which the Anderson Ranch dam 
will become a feature, embraces a section of 
south-western Idaho and eastern Oregon, in 
which are the valleys of the Boise, Payette, 
and Snake rivers, and the irrigable lands are 
situated in four counties of Idaho and a small 





is between April 15th and October 15th. The 
annual precipitation is about 10in., and farm. 
ing therefore is largely dependent upon irriga. 
tion and the conserving of river flow to meet 
the extended period of the growing season. 


CHOICE OF SITE AND PROGRESS OF Work 


Well-nigh from the beginning of agricul. 
tural efforts by the white settlers of the 
region, irrigation was employed, and it is a 
matter of record that irrigation development 
had its beginning in the Boise Valley in 1864, 
and this practice was extended until to-day 
it embraces an area of about 340,000 acres 
under cultivation. Of this expanse, 166,000 
acres are included in the Boise Federal 
Reclamation Project, constructed by the 
Bureau of Reclamation between 1906 and 
1924, and now fully irrigated. Even so, 
serious irrigation shortages have occurred at 
fairly frequent intervals with lesser shortages 
in between. In 1940 the subject was reported 
upon after investigations made by the Corps 
of Engineers, U.S.A., the Department of 
Agriculture, and the Bureau of Reclamation 
to determine. the best immediate solution of 
the problem. This was after the Congress 
had made an initial appropriation in 1938 
for building of Twin Springs dam, just below 
the confluence of the North and Middle Forks 
of the Boise River. The three interested 
Departments agreed that the Anderson 
Ranch site on the South Fork of the Boise 
River, 40 miles south-east from the State 
capital, was superior for various reasons to 
the site proposed for the Twin Springs 
dam. Authorisation to substitute the newer 
situation on the South Fork of the Boise 
River was given in July, 1940, but outlay 
was restricted to what remained available of 
the 631,000 dollars appropriated originally 
for preliminary work at Twin Springs. This 
action was influenced by the war situation 
abroad, and the uncertainty of what was 
ahead for the United States. 

The Bureau of Reclamation was ready 
with plans and specifications to ask for bids 
on the initial work at the site of the Anderson 
Ranch dam by July, 1941. A contract was 
awarded shortly thereafter and work on the 
project was started in August of that year 
by a joint venture of four experienced 
American contracting concerns, the schedule 
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RECLAMATION AND POWER GENERATION IN S.W. 


area in Malheur County in adjacent Oregon. 
The altitude of the project area ranges from 
2200ft. to 2500ft. above sea level ; the mean 
temperature is about 50 deg. Fah., with an 
annual average range between —3 deg. to 
105 deg. Fah.; and the usual growing season 
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IDAHO 


calling for the completion of the dam and 
power-house in midspring of 1946. However, 
the War Production Board ordered in Decem- 
ber, 1942, a suspension of construction 
work, except that necessary for the protection 
of work already completed. The stop order 
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was cancelled in the autumn of 1943, and 
a construction programme was arranged, as 
a war relief measure, to promote greater food 
production by taking steps to obtain at the 
earliest possible date additional irrigation 
water that was very much needed. Other 
major features of the undertaking, such as 
the power-house and its generating plant, 
the spillway control gates, and permanent 
control valves for the outlet, were to remain in 
abeyance until after the war. Under the 
changed programme just mentioned, the 
contractor has displayed much energy, and 





the following statement of progress made 
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installed the outlet pipes and the emergency 
gates and control valves of the outlet works. 
The spillway and outlet structure will ter- 
minate in a concrete-lined stilling basin at 
the river channel. The discharge through the 
spillway will be controlled by two 25ft. by 
22ft. radial gates installed at the crest of the 
spillway. The outlet works will consist of a 
sloping trashrack and inlet structure pro- 
vided with a 15ft. 3in. by 30ft. bulkhead 
gate, a concerete-lined diversion tunnel 
20ft. in diameter and approximately 1500ft. 
long, and a plate steel penstock and outlet 





pipe, 15ft. in diameter, with branches of 
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together with operating and control mechan- 
isms, will be installed by the Government. 
The power plant at the Anderson Ranch 
dam is to be situated on the left bank of the 
river at the downstream toe of the dam. The 
power-house, of reinforced concrete construc- 
tion, is to be about 70ft. wide and 104ft. 
long, and will house two main generating 
units and service station equipment. The 
power-house will be equipped with a 70-ton 
travelling crane and other essential appa- 
ratus and administrative accommodations. 
Each main generating unit will consist of a 
15,000 kVA vertical shaft generator, with a 
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Power House Cc 


A. Impervious material of selected clay, sand, and gravel B. Semi-pervious material of selected clay, sand, and C, Pervious material of selected sand and gravel com- 


composition rolled in 6in, compacted layers. 


gravel graduated in coarseness to outer slopes and 
rolled in 6in. compacted layers. 


position. 


GENERAL PLAN AND SECTIONS OF ANDERSON RANCH DAM 


emanated from the Bureau of Reclamation 
in March of this year :— 

“On February Ist, 1945, 60 per cent. of 
the work necessary to complete the dam 
embankment had been completed; excava- 
tion for the spillway was approximately 
86 per cent. completed, with no concrete 
work started. The outlet and diversion 
works were 67 per cent. completed ; and the 
reservoir road was 56 per cent. completed, and 
the reservoir clearing was 35 per cent. com- 
pleted. While the work is behind schedule, 
progress on the job has been good, consider- 
ing the handicaps the Bureau has operated 
under, such as insufficient man power, 
shortage and poor condition of equipment, 
and the failure to obtain tyres for the con- 
struction equipment on hand.” 


Works CONTEMPLATED 


The main body of the dam will consist of 
a moistened and rolled embankment of clay, 
sand, and gravel. The upstream slope of the 
embankment above elevation 3960 will be 
covered with a 3ft. layer of rock riprap. The 
downstream slope of the embankment will be 
covered with a cobble and rock fill founded 
on a gravel filter blanket. Two concrete 
cut-off, walls with footings extending into 
bedrock will be constructed in a wide cut-off 
trench extending the full length of the founda- 
tion of the dam. The spillway at the left 
abutment of the dam will be a concrete-lined 
open channel, approximately 1100ft. long, 
the lower end of which will be supported on a 
reinforced concrete structure in which will be 


smaller diameter, extending from a concrete 
plug in the tunnel to the power-house and 
outlet structure under the spillway channel, 
and terminating in 96in. ring-seal gates at 
the ends of the branch penstocks and in 
emergency gates and operating valves at the 
ends of the branch outlet pipes. 

While the dam is under construction, the 
river has been diverted through an outlet 
tunnel in which the penstock and outlet 
pipe are to be installed. A temporary diver- 
sion channel extends from the outlet portal 
of the tunnel to the river channel. At an 
appropriate time during a period of low flow 
in the river, the river will be diverted through 
a temporary by-pass at the inlet to the tunnel, 
and the. second-stage concrete at the inlet 
to the tunnel will be placed and the bulkhead 
gate installed. The temporary by-pass will 
then be closed, by means of concrete needle 
beams, and the by-pass will be filled with 
concrete, after which the permanent con- 
crete plug at the upstream end of the pen- 
stock and outlet pipe will be placed, the 
penstock and outlet pipe will be installed, 
and the second-stage concrete for the outlet 
works will be placed. 

The foregoing summary covers the work to 
be done under the original contract for work 
on the body of the dam. The penstock and 
outlet pipe in the outlet tunnel and the branch 
pipes to the power-house and outlet structure 
are to be furnished and installed under a 
separate contract. The ring-seal gates at 
the power-house and the emergency gates 





and control valves in the outlet structure, 





direct-connected exciter driven by a 21,000 
H.P. turbine. The transformers and oil 
circuit breakers will be situated in a switch- 
yard adjacent to the power-house. 


(To be continued) 








Evrorean Rait Faciiities.—A meeting called 
by the European Central Inland Transport Organi- 
sation was held in Brussels on October 22nd, 23rd, 
and 24th, with a view to improving international 
passenger train services. It was attended by repre- 
sentatives of several Governments of the United 
Nations, Allied Military Occupation Authorities 
and some European railway administrations. Some 
useful conclusions were reached which should lead 
to improved facilities for civilians travelling in 
various parts of Europe on official business. These 
conclusions in part took the form of an agreement 
in principle by the military authorities to extend 
the availability of purely military trains to strictly 
limited numbers of civilian passengers, to the 
revision of timings of certain existing trains to 
provide better connections, and to the running of 
a@ number of new trains. Services in which it is 
hoped new facilities will shortly be available for 
civilians travelling on official business are :—Calais 
and Copenhagen; Paris, Frankfort, and Nurem- 
berg; Paris and Prague (at first this will, it is 
expected, be by means of the Arlberg express 
between Paris and Linz with a new connecting | 
service between Linz and Budejovice; at a later 
date, probably next February, it is expected that it 
will be possible to inaugurate a direct through 
service between Paris and Prague, via Nuremberg) ; 
Bale and Rome (a new service is to be established 
during November, via the Gothard and Milan, 
which will provide a connection with the Arlberg 
Orient Express at Bale) ; and a new through service 
available for general use between Amsterdam and 
Brussels. 
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British and German Mine Design 


(By Our Naval Correspondent) 
No. I1I—(Continued from page 387, November 16th) 


ONVINCED that we had an effective 

counter to the magnetic mine, the German 
Naval Staff called, in April, 1940, for a new 
mine. But, as has been said, no official work 
had been done on the development of other 
types because the German Navy had been so 
satisfied with their magnetic mine. For- 
tunately for the Germans, however, a private 
firm had been working unofficially on the 
production of an acoustic mine, so that a good 
deal of the preliminary scientific work had 
already been done. Nevertheless, an acoustic 
mine was still very far from going into pro- 
duction, and the German Naval Staff con- 
sidered the production of the new mine as a 
matter of the very highest priority. Not only 
did they think—rightly—that their magnetic 
mine was becoming less and less effective as a 
weapon of accuracy in view of our counter- 
measures, but they were suffering from a 
grave shortage of magnetic mines so that 
they were unable to use them in quantity in 
an attempt to saturate our counter-measures. 
Lack of centralised control of the . mining 
campaign and the bad relations existing 
between the German Navy and the Luftwaffe 
were aggravating the German problems. 

An illustration of these bad relationships 
has come to light in the interrogation of 
General Czech, who had been a naval officer 
but had been transferred—against his will— 
to the Luftwaffe and was in charge of the 
German operational mining by air. On one 
occasion six of Czech’s minelaying aircraft 
crashed on returning from a minelaying 
operation. Czech was promptly sent for by 
Goering, who rated him for throwing away 
aircraft on useless operations and said that 
he could not afford losses on that scale. That 
was in the late summer of 1940, when the 
Luftwaffe’s rate of loss was exceedingly 
serious. 


THE Acoustic MINE 


Lack of centralised control of the mining 
campaign, coupled with over-confidence in 
the magnetic mine, seems to have been 
responsible for the bad strategy employed 
by the Germans. Instead of delivering a 
heavy and concentrated mining offensive 
keyed to a great military operation, such as 
the withdrawal of the British Expeditionary 
Force from Dunkirk, they used their mines 
‘in penny numbers ” and without reference 
to any operation other than the endless one 
of keeping our ports and swept channels closed 
to shipping. By contrast, our strategy was 
exceedingly good. We first used our magnetic 
mines in Oslo Fiord during the German 
invasion of Norway, and we delivered an 
attack of considerable weight keyed to the 
German need for using those waters for a 
great military operation. The results which 
we obtained were therefore much greater. 
It has now been established that the Germans 
had taken no counter- measures against 
magnetic mines, although one or two ships 
had been “degaussed”’ for experimental 
purposes even before the war, and that the 
German losses as a result of our mining 
offensive in Oslo Fiord were so heavy that 
the reinforcement and supply of their armies 
of invasion was seriously held up. This 
would undoubtedly have had an important 
effect upon the outcome of that invasion had 
it not been initiated by treachery and the 
initial landjng of overwhelming force before 
it was appreciated that invasion was taking 





place and before any counter-offensive could 
be launched. 

In order to get the acoustic mines into 
service at the earliest possible moment the 
Germans appointed an Army Colonel named 
Rommel, who was noted for his “ drive,’’ to 
superintend their production. There is no 
denying that Rommel, who afterwards 
became a man of considerable importance in 
the production of mines for the German Navy, 
did wonders, and the acoustic mines were 
ready for service in a very few months, 
albeit not in large numbers. 

As soon as the first were ready there was 
another argument in the German High 
Command. It was strongly urged that the 
new weapons should not be used until they 
were available in sufficient quantities to 
enable a really heavy weight of attack to be 
delivered. The German Admiralty, how- 
ever, insisted that they must be used at once, 
the Admiral chiefly concerned averring that 
time was short, since the war would be over 
by April, 1941! This explains the reason 
why the Germans followed, with their acoustic 
mines, much the same faulty strategy of 
using them in small numbers and without 
reference to any other operations, as they 
had done with their magnetic mines. 

At about this time there were two other 
interesting developments in Germany. The 
first was the formation of a Luftwaffe corps 
for minelaying. This consisted of about 200 
** Heinkel 111,” and General Czech became 
its Chief of Staff. The other provides yet 
another illustration of the jealousy which 
existed between the German Admiralty and 
the German Air Ministry. 

The German Air Ministry had always 
insisted that it should be responsible for the 
design and production of its own material, 
and had been very jealous of the Navy’s 
mine production. Without informing the 
German Admiralty or asking what the mine 
requirements were, it had set about the 
design and production of a mine of its own. 
The Luftwaffe had no patience with dropping 
mines attached to large parachutes, the more 
so because they were for ever being accused 
by the Navy of having dropped the mines on 
land and thus given away the Navy’s 
cherished secrets. The Luftwaffe accord- 
ingly set to work in secret to produce a mine 
which would have the ballistic properties of 
a bomb, require no parachute, and could be 
dropped in exactly the same way as a bomb. 

The problems of designing such a weapon 
were immense, particularly with regard to 
the shock which would be caused to the 
necessarily delicate mechanism. They set 
to work with typical German ingenuity, 
however, and at length they produced a 
“bomb-mine ” which worked. They over- 
came the shock-absorbing problem by mount- 
ing the whole of the mechanism in an oil 
cushion. It was undoubtedly a very clever 
engineering feat, but during the time taken 
to produce it, the Luftwaffe had not kept in 
touch with mine development, and the mine 
remained the ordinary early magnetic mine, 
which was obsolete by the time the shock- 
absorbing arrangements had been evolved 
and produced. . 

Thus it was that when General Czech was 
proudly shown the Air Ministry’s mine, 
which they claimed to be a great advance on 
any former mine, he remarked that it was not 
progress, and added pompously: “In war, 






if you do not progress, you fall back.” That 
did nothing to promote better feeling between 
the German Admiralty and Air Ministry. 

It was during the autumn of 1940 that 
the German acoustic mine appeared. There 
were some unexplained explosions in the 
Thames estuary, usually fairly close to some 
vessel under way. Our experts immediately 
deduced the fact that these explosions were 
acoustic mines, for they had already been 
thinking in terms of what the next German 
development was likely to be, and it was 
well known that a ship has an acoustic 
“ signature,”’ as well as a magnetic “ signa- 
ture.” We had not been able to do much 
work on the evolution of counter measures 
at that time, but at least we were mentally 
prepared for the arrival of the acoustic mine. 
The fact that. the new German mines were 
acoustic was confirmed by the experience 
of one of our minesweepers which was lying 
at anchor in a fog. When she started up one 
of her auxiliaries a mine exploded not far 
from her. 

The acoustic properties and frequency of 
that auxiliary were at once examined, and a 
hammer working on a steel plate in a box 
was evolved as a means of destroying the 
acoustic mines. The principle of ‘‘ sweeping ”’ 
these mines was to make a loud noise in the 
water which would detonate the mines at a 
safe distance from the minesweeper. 

Practically the only unknown quantity in 
the German acoustic mines was the frequency 
to which their microphones were sensitive. 
Here, again, we got the right answer by 
deduction. We had set up an “ acoustic 
range ”’ by laying a series of microphones on 
the bottom of the main ship channel of the 
Clyde, and had thereby recorded the acoustic 
‘* signatures” of a large number of ships. 
Study of these acoustic “signatures” 
revealed that some frequencies were common 
to almost all ships. It was considered that 
the Germans, if they had studied the problem 
in this way, would have selected these fre- 
quencies for their mines, and our hammer-box 
counter measures were designed to work on 
these frequencies. At the end of November, 
1940, we recovered two of the German 
acoustic mines. One of them was taken from 
a river in the Cardiff area ; the other fell on 
a cliff in the Plymouth area, and, although 
nearly the whole of the mine fell into the 
sea, the operating unit obligingly remained 
on the top of the cliff. Examination of these 
mines showed that they worked on the fre- 
quencies which we had expected. 

The acoustic mines certainly caused a 
number of casualties, although there were 
more ships damaged by “near misses,” 
than actually sunk by them. Our counter 
measures were, however, fully effective by 
January, 1941, and it could be said that 
we had mastered the acoustic mine as we 
had mastered the magnetic mine. 


THE TURNING POINT 


January, 1941, might be termed the turning 
point of the mining war. Up to that time our 
scientists and technicians were fully occupied 
in dealing with the ad hoc problems presented 
by the modern mine warfare. By January, 
1941, however, it was possible to look ahead 
on a long-term basis, and in that month the 
Admiralty set up an organisation to “ think 
ahead ” of the Germans and to devise counter 
measures for every conceivable mine which 
the enemy might use. Hand in hand with 
this, of course, went the development of our 
own. weapons. 

It was, for instance, obvious that there 
could be many combinations of the magnetic 
and acoustic properties in the same mine. 
It was not long before both the Germans and 





ourselves were using combined magnetic- 
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acoustic mines, and we were ringing the 
changes on them frequently and with 
success, while at the same time we were 
examining the magnetic and acoustic pro- 
perties of ships on magnetic and acoustic 
“ ranges ”’ and working out the antidotes to 
the various combinations. From then on we 
became further and further ahead of the 
Germans in the design of mines and of 
counter measures. 

In keeping ahead of the enemy, particularly 
in changing the characteristics of our own 
mines to suit certain circumstances, we were 
greatly assisted by another organisation, 
which was known as “ M.X.” 

Modern mine warfare, depending as it 
does upon the rapid and frequent changing 
of the characteristics of the mine used, so 
that as soon as the enemy is successfully 


' sweeping one type the type can be changed, 


does not fit in with mass production, which is 
vital for the production of most forms of war 
material. If every change required in a mine 
could only be made by going right back to 
the design stage and passing through the 
whole machinery of production, that change 
could not be made to meet an urgent opera- 
tional requirement. Moreover, it would 
probably be out of date by the time the mines 
so fitted were ready to lay. 

In order to overcome this difficulty “M.X.” 
was set up at Portsmouth. This was a work- 
shop where skilled technicians were able to 
make changes in a number of mines without 
having to send them back to the factory or 
even to the mining depét. The result was 
that a certain number of mines could be 
changed almost from day to day to meet any 
special requirements which arose. It may be 
said that about forty W.R.N.S. worked with 
marked success at the highly skilled and 
technical tasks undertaken in “‘ M.X.”’ 

An instance of the value of the work of 
“M.X.” was provided during the time that 
we were mining the approaches to the Biscay 
ports as an anti-U-boat measure. After we 
had laid mines in the approaches to Brest 
our air reconnaissance established that each 
U-boat entering or leaving harbour was pre- 
ceded by one minesweeper. One of the 
important chafacteristics of the modern mine 
is the period delay mechanism, or “ship 
counter,” as the Americans call it. This can 
be set: so that the mine will be insensitive to a 
certain number of ships—or sweeps—passing 
over it before it will detonate. Most period 
delay mechanisms can be set up to twelve 
“ flicks,’ one “ flick,” of course, being given 
to the mine by each ship or sweep which 
passes over it. 

In the light of the reconnaissance report 
of the method used by the Germans in getting 
their U-boats in and out of Brest “‘ M.X.” 
promptly put a “one flick’? P.D.M. into 
some mines and these were laid in the 
approaches to Brest. Before long our 
reconnaissance established that the U-boats 
entering or leaving the harbour were being 
preceded by two minesweepers in line 
ahead. ‘“‘M.X.” then put a “two flick” 
P.D.M. into some mines and these were 
duly laid. Our reconnaissance established 
that the Germans were forced to precede 
every U-boat by three minesweepers ! 

In this connection it is as well to point out 
that, although the sinking or damaging of 
enemy ships is the main objective of a mining 
campaign, it is by no means the sole objective. 
Much can be gained by increasing the strain 
upon the enemy’s resources. 


OTHER TYPES—THE ‘“‘ Y ” AND THE 
“‘ OYSTER ? 


While the changes were being rung on the 
magnetic and acoustic systems, we were work- 


was the ‘““Y” mine and the other the 
‘* Oyster.” 

The *‘ Y ” mine is an acoustic mine, but it is 
operated by the very low-frequency sub- 


sonic waves. Our study of the acoustic 
“ signatures ”’ of ships had demonstrated that 
all ships had these low-frequency vibrations 
in their acoustic characteristics, and we con- 
sidered that the use of these low frequencies 
would, at the very least, provide the enemy 
with a very difficult engineering problem if 
he was to produce a counter to it. . This is 
because such low frequencies can only be pro- 
duced by moving very large bodies through 
the water. It was thought probable that the 
Germans, with their economy badly over- 
strained, as it was by 1943, would find them- 
selves quite incapable of tackling the problem 
on a sufficient scale to counter the weight of 
the mining offensive which we contemplated 
with the new “ Y ” mine. 

It is now known that the Germans never 
did produce either a counter or a sweep for 
this mine. It was accepted by them as 
“unsweepable.” It was this mine which we 
used in very large numbers in the mining 
campaign which immediately preceded the 
invasion of Normandy, and thereafter until 
the end of the war. It was the insuperable 
technical problems which this mine set the 
Germans, coupled with the weight of our 
mining campaign, which led to a complete 
breakdown of the German minesweeping 
organisation nearly six months before the 
final surrender of Germany. The breakdown 
of the German minesweeping organisation, of 
course, meant added strain for the enemy’s 
internal transport organisation and a com- 
plete paralysis of the coastal trade and Baltic 
trade, while such new U-boats as were put 
into commission had no swept water in which 
to carry out trials or train up their crews. 
It would, of course, be impossible to assess 
the contribution which the “‘ Y”’ mine made 
to the Allied victory, but it must have been 
considerable. 

The other mine which we had developed— 
the ‘‘ Oyster ’’—was something even worse 
and was considered even by us to be quite 
“unsweepable.”” We never used this mine 
because of the virtual certainty of it being 
compromised and then used against us. So 
impressed were we with the danger of this 
mine that we had an agreement with our 
American allies that it should not be used. 

The ‘ Oyster” is a pressure-operated 
mine. In fairly shallow water there is 
a comparatively small area of high 
pressure on the sea bed just before the 
bows of a moving ship, and under the 
ship itself there is a much longer area 
of low pressure. It was this area of low 
pressure which was used to detonate the 
‘“‘Oyster.”” The fact that the area of low 
pressure under a ship is long and that the 
ship takes an appreciable time to pass over a 
given point are most important in the design 
of the ‘‘ Oyster,” for if an “ Oyster ” had to 
operate on a very short duration of low 
pressure it would be detonated by waves in 
bad weather and could be “swept” by 
creation of waves. The period of low 
pressure required to detonate the mine, how- 
ever, makes it far more difficult to deal with. 
Nor is the “Oyster” a simple pressure- 
operated mine, for we had evolved both 
magnetic “‘ Oysters ”’ arid acoustic ‘‘ Oysters.” 

We did not know, of course, that the 
Germans had also evolved an “‘ Oyster,” and 
that they, too, were afraid of using it for fear 
that it would be discovered and used against 
them. There were, in fact, very definite 
orders that the German ‘‘ Oysters ”’ were not 
to be used without the direct authorisation 
of Hitler himself. We now know that Hitler 





ing on two new types of mine. One of these 





the “ Oysters ” to be used as soon as we had 
invaded North-West Europe. In this con- 
nection another interesting fact has come to 
light. That is that the Germans were so 
convinced that we intended to invade in the 
Pas de Calais area or to the north-east of it 
that they moved all their mines out of France 
in May, 1944—shortly before our invasion. 
This explains the fact that the German mine- 
laying offensive in the assault area off the 
Normandy beaches was ten days late. And 
when this offensive was launched—with 
“ Oysters ” as well as other types of mines— 
the Germans very obligingly dropped two of 
their “‘ Oysters ’’ on land behind our lines ! 
Although there was no real and effective 
counter to these mines, precise knowledge of 
their operation and, more important still, of 
their sensitivity, coupled with the knowledge 
which we had gained during the develop- 
ment of our own “ Oysters,’’ enabled us to 
take precautions, such as limiting the speed 
of ships in certain areas, which were fairly 
effective. One of the triumphs of the war, in 
fact, was that we were ready for the “‘Oyster’’ 
even though we had no idea that the Germans 
had been working on one, and so the 
Admiralty could at once give orders which 
minimised the danger. 

Although the ‘“‘ Oyster ’’ is “ unsweepable ” 
by any ordinary standards, we have, in fact, 
“swept” an “Oyster” with a type of 
virtually unsinkable vessel specially designed 
and constructed for the purpose. Such a 
form of minesweeping, however, cannot be 
considered practical on a large scale because 
it absorbs so great a quantity of labour and 
material. 

There are still a large number of “ Oysters ” 
on the sea bed, particularly in the bay of the 
Seine, but the Germans have told us that the 
rubber bags, which are an essential feature 
of this type of mine, in all their early 
“‘ Oysters ”’ were made of bad rubber, which 
was slightly porous, so that the ‘‘ Oysters ” 
would become inoperative in a few weeks. 
There seems to be no reason why the Germans 
should not be telling the truth—particularly 
as many of their own countrymen are engaged 
in mine clearance work—and a number of 
captured German “ Oysters ”’ certainly have 
got defective rubber bags. 

The main feature of the mine warfare of 
the past six years has been, apart from the 
ever-increasing technicality of the new mines 
and counter measures, our ability to antici- 
pate the German developments and so be 
ready for them. This the enemy was never 
able to do. 








I.N.A. ScHoLtarsuies.—The Council of the Insti- 
tution of Naval Architects has made the following 
awards :—Martell Scholarship in Naval Architecture 
(1945) to Mr. D. J. Doust, of H.M. Dockyard, Ports- 
mouth. ' The scholarship is of the value of £130 per 
annum, and will be held at King’s College, New- 
castle-on-Tyne, for three years. Earl of Durham 
Prize (1945), to Mr. A. F. Weeks, of H.M. Dock- 
yard, Portsmouth. Trewent Scholarship in Naval 
Architecture (1945), to Mr. Farn Mathew, of 
Vickers-Armstrongs, Ltd., Barrow-in-Furness. The 
scholarship is of the value of £125 per annum, and 
will be held at Liverpool University for three years. 
Denny Scholarship in Marine Engineering (1945), 
to Mr. R. M. Hamill, of Dumbarton Academy. The 
scholarship is of the value of £130 per annum, and 
will be held at Glasgow University for four years. 
The following scholarships, which are tenable for 
three or four years, according to the length of the 
course at the university selected, will be offered for 
competition in 1946 :—Naval Architecture: Elgar, 
£130 per annum. Age limit twenty-three years ; 
entries close January 15th, 1946. Marine Engineer- 


‘ing: Parsons, £150 per annum. Age limit, twenty- 


one years; entries close May 3lst, 1946. Full 
particulars of these scholarships may be obtained 
from the secretary of the Institution of Naval 
Architects, 10, Upper Belgrave Street, London, 
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High-Voltage Research at the National 
Physical Laboratory’ 


By R. DAVIS, MSc. 
No. I 


INTRODUCTION 


(pce: chief problem in the utilisation of high 
voltages is the most efficient use of the 
available dielectrics, whether they be gaseous, 
liquid, or solid. It is because Sir Charles 
Parsons was interested in this problem that 
the chosen subject can be considered suit- 
able for a lecture in memory of him. In 1929 
he, with Mr. Rosen, read a paper before this 
Institution on the direct generation of alter- 
nating current at high voltages, in which 
they discussed the design and operation of an 
alternator for generating at 33 kV. 


THE INSULATION OF A TRANSMISSION 
SyYsTEM 


An actual user is concerned with the 
characteristics of manufactured equipment, 
and a considerable amount of work has been 
done at the Laboratory on the behaviour of 
apparatus of all kinds. I have not time, how- 
ever, to deal with this subject in detail, and 
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FiG, 1—Levels of Insulation in a 132 kV 
Transmission System 


quantitative data on particular items have 
no general interest. I propose therefore 
to indicate qualitatively the characteristics of 
different types of equipment in considering a 
practical application—the insulation of a 
transmission system. 

Electrical power, being mainly trans- 
mitted by overhead lines, is subject to inter- 
ference by atmospheric electrical phenomena. 
In thundery weather lightning discharges 
from cloud to cloud or cloud to ground are 
accompanied by violent changes in the earth’s 
electric field. These may be of either polarity 
and of sufficient magnitude to produce large 
voltage surges on a line. For example, a 
sudden field change of 30 kV per metre would 
cause an insulated conductor 20 m. high to 
jump to a voltage of 600 kV. If lightning 
strikes the line, still higher voltages may be 
produced. Thus an average lightning dis- 
charge of 40,000 amperes would provide a 
current of 20,000 outwards in each direction 
from the point of contact, and for a line of 
500 ohms surge impedance the corresponding 
voltage would be 10 MV. Filashover of line 
insulation would occur before this voltage 
was reached. Sometimes the line is shielded 
by earth wires, but even so flashover at a 
tower might occur if the product of the 
lightning current and tower earth resistance 
is sufficient. For a lightning current of 
100,000 amperes and a tower earth resistance 
of 10 ohms, the voltage of the tower with 
respect to the line end of the insulator string 
would be about 1 MV. Even when the earth 
resistance is small, if the lightning current 





* The Institution of Electrical Engineers. Parsons 
Memorial Lecture. Noyember 15th, 1945. Abstract. 





changes rapidly the tower top will be raised 
to a high potential with respect to the bottom 
because of the inductive voltage drop in the 
tower. 

It is economically impracticable to insulate 
a transmission system sufficiently to avoid 
any possibility of breakdown, and an 
important problem is to proportion the insu- 
lation of the system to restrict failures to the 
most convenient locality and the least 
expensive equipment, and to limit as far as 
possible the shock to the expensive equip- 
ment. An example of such an arrangement is 
illustrated in Fig. 1. The lowest level of 
insulation is near the transformer station. 
Between the station and the overhead line 
there may be underground cable or other 
wave-modifying device to limit the rate of 
change of surge voltage reaching the trans- 
former terminals. For the first mile of line 
the insulators have arcing fittings with a 
gap of 39in. and beyond that the gap between 
the fittings is 49in. The aim is to confine 
breakdown to air gaps between fittings near 
the station, where maintenance is relatively 
easy. 

The elements of a transmission system are 
indicated in the diagram. At the station are 
the step-up transformer and associated 
switchgear. Cable may be used between 
station equipment and the line and at other 
parts of the system for special reasons. Surge 
protective devices of the arrester or wave- 
modifying type or combinations thereof are 
usually located close to the station, while 
protective gaps may be used in any part of 
the system. The insulation of the system 
consists of air and porcelain along the over- 
head line, the solid insulation of the cables, 
and the solid or solid and liquid insulation of 
the transformers. This insulation has to 
withstand normal working electrical stresses, 
and may be subjected to power frequency 
over-voltages due to earth faults, and to 
switching and lightning surges. Not a great 
deal of information is available about the 
magnitudes and form of switching surges, 
but they are intermediate in their effects 
between power frequency over-voltages and 
lightning surges. The requirement to which 
research is directed is to secure long life for 
cables, transformers, &c., to ensure that 
inevitable breakdowns are confined to easily 
accessible and relatively inexpensive equip- 
ment—air gaps or lightning arresters, and 
to maintain continuity of supply. This 
requires a comprehensive knowledge of the 
performance of air, liquid, and solid dielec- 
trics with power frequency and _ surge 
stressing. 

The power frequency breakdown voltage 
of solid or combined solid and liquid dielec- 
trics, as indicated in Fig. 2, depends on the 
time of application of the voltage. Before 
failure is complete local discharges occur, 
and continue intermittently, producing pro- 
gressive deterioration of the dielectric. The 
flashover of insulators and gaps, on the other 
hand, is little influenced by the time of appli- 
cation of power frequencies. Preliminary 
discharges do not produce deterioration in 
free air, and recombination processes prevent 
the medium between the electrodes as a whole 
becoming conducting. With surge voltages 
also discharges not forming a complete path 











between the electrodes may occur, but such 
discharges are associated with so little energy 
that the application of one surge causes little 
deterioration in the dielectric. For break. 
down to occur the voltage must be high 
enough for a discharge to grow and bridge 
completely the gap between the electrodes, 
This process takes a finite time, which depends 
on the electric stress and on the length of 
the discharge path. The voltage required to 
cause breakdown in very short time increases 
as the time to breakdown diminishes, and 
this effect, as shown in Fig. 2, is consider- 
ably greater for the flashover of air gaps and 
insulators than for solid insulation. This 
difference in behaviour is responsible for one 
of the chief difficulties in insulation co-ordi- 
nation. 

Following these general remarks, the 
problem may be considered in greater detail. 
First, the line insulators and protective gaps. 
Line insulators vary in performance with the 
weather. Dry, the 50 c/s flashover voltage 
is approximately 10 kV R.MS. per inch. In 
rain, exposed surfaces become wet and the 
flashover voltage falls, still leaving, however, 
a good margin of safety. In industrial areas 
contamination may occur, and with fog or 
the deposition of dew considerable deviation 
from the normal voltage distribution may 
occur and lead to flashover. Attempts are 
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Fic. 2—Variation of Breakdown Voltage with Time 
to Breakdown 


being made to stabilise voltage distribution by 
incorporating in insulator glaze a conducting 
material, so that a linear distribution of 
potential is ensured under all conditions by 
the resistive element. 

With surge voltages the voltage required 
for flashover varies with the polarity and 
duration of the surge, and on the shape of the 
protective fittings, if provided, but the effect 
of rain is much less than with power fre- 
quencies. Flashover at the minimum spark- 
over voltage occurs on the wave back, and 
as the voltage is increased, failure occurs 
earlier and earlier, until it occurs on the wave 
front. The diagram shows that for short 
times the relation between breakdown volt- 
age and time to breakdown is steeper for 
gaseous than solid dielectrics, which means 
that with steeper and steeper voltages the 
breakdown voltage is increasing more rapidly 
for the gaseous than the solid dielectric. This 
explains why under certain conditions pro- 
tective air gaps fail to protect and solid 
insulation is penetrated, 

The impulse characteristics of line insu- 
lators determine the surge voltage to which 
cable and protective devices between the 
overhead line and the transformer may be 
subjected. The minimum surge voltage to 
puncture a mass-impregnated paper cable in 
one application corresponds to a stress at the 
conductor surface of approximately 1000 kV 
per centimetre. There is not available much 
precise information as to the effect of pres- 
sure such as is used in the modern gas-filled 
cable on the surge strength, but what evid- 
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ence there is suggests that it is small. Cable 
manufacturers in this country are accumulat- 
ing information on the behaviour of cables, 
joints, and sealing ends with surges, but there 
is room for a systematic study of the subject, 
as well as of further work on the deterioration 
of cables with surges insufficient to cause 
failure in a few applications. 

The high-voltage cable, in addition to pro- 
viding a convenient connection between the 
end of an overhead line and terminal equip- 
ment‘ constitutes a valuable surge-protective 
device. Such devices are divided into two 
classes, wave modifiers which reduce the 
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Fic, 3—Behaviour of Surge Protective Devices 


maximum steepness of the voltage wave 
reaching the transformer, and surge diverters 
which limit the maximum voltage appearing 
at the transformer. The general performance 
of the two classes of protective devices is illus- 
trated in Fig. 3. 

Wave modifiers incorporate capacitance in 
parallel with the transformer to be protected 
or inductance in series with overhead line 
and transformer ; both may be incorporated 
in the device. If an incoming surge is of 
sufficiently short duration, wave modifiers 
cause a reduction of the maximum voltage 
applied to the terminal equipment, and this 
effect is very pronounced in the case of 
chopped waveg arising from flashover on line 
insulators. When the duration of the surge 
is prolonged to several hundred micro- 
seconds, it would probably be impracticable 
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FiG, 4—Distribution of Cap in a Transformer 
and Response to a Rectangular Surge 


to provide sufficient capacitance to effect a 
reduction in the peak voltage applied ; with 
a modifier incorporating inductance resonance 
between the inductance and the transformer 
capacitance might increase the peak voltage, 
unless sufficient damping were incorporated 
in the device. 

The simplest type of surge diverter or 
voltage limiting device is a spark gap. This 
has the disadvantage that at flashover the 
voltage collapses quickly and a steep-fronted 
wave is applied to the transformer. This 
disadvantage is overcome by the use of the 


isolating gap in series with a non-linear con- 
ducting material. The gap is designed to 
operate at a certain voltage, and surge current 
then flows to earth vid the material, the 
characteristic of which is such that the current 
increases much quicker than the voltage, 
being proportional to the third or fourth 
power. 

While the need for surge-protective devices 
of the voltage limiting type is apparent, the 
value of wave modifiers is not quite so 
obvious. Their importance arises from the 
nature of the response of a transformer to 
steep-fronted surges. If such a surge is 
incident at the terminals of a transformer, 
the initial voltage distribution is governed by 
the capacitance of the winding. In Fig. 4 
are illustrated the equivalent capacitance 
network of a transformer and the initial and 
final response to a rectangular-shaped surge. 
Initially, a large fraction of the voltage drop 
is concentrated at the line end, and the turns 
and sections of the transformer are more 
highly stressed here than near the earthed 
end. Ultimately the voltage distribution 
along the winding is linear and the stress 
uniform. With slowly changing phenomena 
also the distribution is approximately linear 
and the function of wave modifiers is to 
convert a rapidly changing into a slowly 
changing phenomenon. The initial response 
of transformer windings can be obtained con- 
veniently by the recurrent surge oscillograph, 
while the ability of the transformer to with- 
stand the peak voltages which the trans- 
mission system allows to reach it can be 
studied by high-voltage surge tests. What 
yet remains to be achieved is the devising 


of a sensitive test to indicate surge failure 
across part of a winding. 

To summarise this section, it will serve to 
give a brief outline of the steps that might be 
taken to proportion correctly the insulation 
in a transmission system. Failure at power 
frequencies should be avoided by suitable 
proof tests, and in the case of outdoor insu- 
lators, by controlling the voltage distribution 
across the string. The weak link in the 
system to which insulation failure, inevitable 
with surge voltage, should be confined might 
be the smallest air gap in the system, an 
expulsion tube, or a surge diverter. In the 
case of the first two the level of insulation 
should be such as to avoid too frequent 
operation. Protective equipment for ter- 
minal stations should be close to the station 
to avoid voltage increase due to reflection 
at the station. The flashover characteristics 
of line insulators, including arcing fittings, 
should be appreciably higher than those of 
the weak link, and the flashover voltages of 
the fittings should be below those of the 
insulators with which they are associated, so 
that any flashover is removed from the sur- 
face of the insulation. On parts of the 
system exposed to lightning, and where the 
chances of back flashover are considerable, 
such as at high towers or areas where the 
earth resistance is high, expulsion gaps with 
flashover characteristics appreciably lower 
than those of adjacent insulators and gaps 
might be fitted. Such devices would ensure 
that flashover was not followed by a sustained 
arc with consequent local damage and possible 
interruption of supply. 





(To be continued) 








ARBON dioxide as a fire-extinguishing 
medium has been well known for many years 
in industry for the protection of special risks, 
e.g., electrical machinery, containers of inflam- 
mable liquids, &c. One of its main advantages 
in use as a fire extinguisher is that it has none 
of the damaging effects which result from the 
use of water and other media. . 
Carbon dioxide is a compressible fluid of 
high critical temperature and pressure, and 
up to the present has been conveyed and stored 
in strong steel cylinders of varying capacity, 
which normally does not exceed 100lb. of 
carbon dioxide. In this country these cylinders 
are usually made of plain carbon steel, the 
weight of steel involved being approximately 
three times the weight of carbon dioxide that 
is filled into the cylinder. The normal com- 
mercial procedure is to have these cylinders 
refilled at a carbon dioxide producing factory, 
and this therefore entails the ti of about 
six times the weight of steel to that of the carbon 
dioxide. 

With the introduction of carbon dioxide in 
low-pressure form, many of its limitations are 
disappearing, and an entirely new conception 
of its use in bulk is envisaged. In this form, 
carbon dioxide is refrigerated to approximately 
0 deg. Fah., the corresponding vapour pressure 
being about 300 1b. per square inch, and it is 
maintained in this condition indefinitely, both 
in stationary and mobile containers. It is 
transferred from container to container, by 
means of a liquid pump, through a flexible 
filling line, first ensuring that the vapour pres- 
sures are equalised by making a connection 
between the two containers by another tube 
above the liquid level. 

The container itself, due to the lower pres- 
sure, can be made of thinner material, resulting 





surge diverter or arrester, which consists of an 





in a substantial reduction in its weight, which is 
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A Low-Pressure Fire-Extinguishing 
System 


no greater than the weight of the carbon dioxide 
it is designed for, which is an important con- 
sideration from the transport aspect. In the 
application to fire extinguishment there is the 
further advantage of employing low-pressure 
storage tanks, as it is not necessary to move the 
tank to the source of carbon dioxide supply, 
and consequently there is protection available 
at all times. 

These low-pressure containers (a tank of 
6 tons capacity is illustrated overleaf) are welded 
vessels, made in the United States according to 
the Code for unfired pressure vessels, issued by 
the American Society of Mechanical Engineers, 
the working pressure being 325 lb. per square 
inch, and they are tested to 650 lb. per square 
inch. Each container is equipped with a number 
of pressure relieving devices in the form of 
valves and safety disc fittings. There is a 
diaphragm type valve, which is set to relieve 
carbon dioxide vapour at about 345 lb. per 
square inch, and it has a very small blow-down 
value. There is also a direct spring-loaded 
“* pop-off ” valve, and a spare valve of similar 
type, which is provided in conjunction with a 
switching or control valve, for use in servicing 
the ‘‘ pop-off ’’ valve, and it is so arranged that 
all relieving valves cannot be shut off simul- 
taneously. Finally, there is a safety disc pro- 
vided, designed to burst at a pressure of 600 lb. 
per square inch. It will be seen that very 
adequate provision is made for the safety of 
the vessel. A pressure gauge and a m.nometer 
liquid level gauge are also provided with each 
container. 

The container is covered with insulation 
having a thermal conductivity of not more than 
0-30 B.Th.U. per hour per square foot per inch 
thickness per degree Fahrenheit, and having a 
minimum thickness of 6in. 





The stationary container, and some of the 
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mobile containers, are fitted with a small type 
of industrial refrigerator, the compressor being 
an air-cooled freon or methyl cooled unit run 
by a } to 1} H.P. motor, depending on the 
capacity of the tank. The refrigerator is con- 
nected to an evaporator coil within the tank. 
The operation of this refrigerator is controlled 
by a pressure responsive mercury switch. 

The limits of operating pressure are 290 lb. 
to 310 lb. per square inch, and there is a bell 
alarm fitted to indicate when the pressure has 





CcO2 


dropped below 275 lb., or has risen to 325 Ib. 
per square inch. 

When a mobile container is used merely to 
convey the low-pressure liquid from the source 
of supply to the point of usage, there is no need 
for a refrigerator, as tests have shown that the 
pressure rise, due to the heat in-put through the 
insulation of the container is very small; thus 
at 80 deg. Fah., in the range of 295 Ib. to 305 Ib. 
per square inch, the rate of pressure increase is 
approximately 1-6 lb. per square inch per hour. 

The range of capacities for stationary con- 
tainers is from 5001b. to 125 tons and for 
mobile containers 500 lb. to 24 tons. A 3}-ton 
mobile container is illustrated below. 

The apparatus for using low-pressure carbon 
dioxide for fire extinguishing has been specially 
designed for the large quantities of carbon 





MOBILE 3%-TON CO2 


dioxide that have to be dealt with. -The pipes 
and hoses are of the order of 2in. in internal 
diameter, and the circular nozzles up to 18in. 
diameter. The latter are designed for various 
rates of discharge, up to 2500 1b. per minute. 
These nozzles yield a core of snow, protected 
by a surrounding envelope of carbon dioxide 
vapour. For dealing with elongated areas of 
fire, such as a rectangular oil tank. linear type 
nozzles have been evolved. 

The advantages of low-pressure discharge for 





STORAGE TANK OF 6 TONS CAPACITY 





CONTAINER 





dealing with fires can be summarised as follows : 
(1) Approximately double the quantity of 
solid snow or dry ice is discharged when the 
liquid is at 0 deg. Fah., compared with the 
high-pressure discharge at normal atmo- 
spheric temperatures of 60 deg. to 80 deg. 
Fah. The increased yield of dry ice gives 
greater cooling effect and persistence. 
(2) The discharge being heavier, on account 
of the greater yield of snow, the carbon 





dioxide can be projected for longer distances, 


dioxide and 300 gallons of foam-making solu. 
tion, which is projected into the fire zone by 
employing the pressure of the carbon dioxide, 
There is a linear nozzle, in the form of a ground 
sweep, in front of the truck bonnet, which 
permits the truck to approach close to the fire, 
The top boom, capable of releasing 2500 Ib. per 
minute, is used to knock down the fire. The 
bonnet nozzle helps to encompass the fire zone, 
and this is capable of discharging 1750 lb. per 
minute. Two hand reels with nozzles of 1250 |b. 
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(3) The pressure and temperature remain 
constant throughout the period of discharge. 
These characteristics of low-pressure carbon 

dioxide discharge have been made full use of in 
the various fire-extinguishing applications so 
far developed in the United States. A whole 
range of hazards has been investigated and 
protection provided for. Probably one of the 
most spectacular applications is in connection 
with airfield fires, resulting from aeroplane 
crashes. Prior to the war, protection in the 
main was provided by fire tenders, equipped for 
discharging foam ; in some cases tenders were 
equipped with a limited number of high- 
pressure cylinders, but on account of weight 
restrictions, no great quantity of carbon dioxide 
could be carried. With the increase in 
size of aeroplanes and bigger fuel loads, 


together with the instantaneous character of 
the fires, it was found that the known extinguish- 
ment means were not fully adequate, mainly 
on the ground that they were not rapid enough 
of capable of bringing to bear on the fire suffi- 
ciently large quantities of the extinctive 
medium. The Cardox airport truck, developed 
in conjunction with the American military 
authorities, has been the answer to these 
stringent requirements. This. machine, illus- 
trated opposite, carries 60001lb. of carbon 











euinu lt 


TANK OF 750-LB. CAPACITY 


per minute capacity, are employed by fir men 
to subdue finally any areas or points of fire. 
The foam outlets are incorporated with the 
ground sweep and boom nozzles, and there are 
also hand-held foam guns. The foam is em- 
ployed in this machine not so much for extin- 
guishing, but as a means of sealing the fire and 
preventing reflash. 

For use at civilian airports, a similar machine 
has been developed. Anengraving opposite show 
it in action. It conveys 2 tons of low-pressure 
liquid carbon dioxide and 200 gallons of mecha- 
nical foam solution. A typical performance of 
this vehicle at a demonstration fire can be 
assessed from the following particulars. 

For the demonstration a mock-up fuselage 
and wing structure was constructed. A drum 
of petrol was placed in the wing section on each 





THREE-TON FIRE ENGINE 


side of the fuselage in approximately the position 
which would be occupied by the engines of a 
two-motor aeroplane. These drums were open 
on the top side at the front end and were 
equipped with valves to allow the petrol to spill 
on the ground. Immediately beyond the wing 
span, on the other side of the mock-up, pans 
of petrol were placed. In addition, petrol and 
oil were drenched over the entire fuselage and 
wing sections and allowed to accumulate in 
pools on the ground. Approximately 300 gallons 
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of petrol and 150 gallons of oil, distributed over 
an area of approximately 50ft. by 25ft., were 
utilised. The fuel was ignited and allowed to 
burn approximately 40 sec. before the signal 
was given for the truck to attack the fire. 
During these 40 sec. the fire reached its maxi- 
mum size and intensity. Metal and com- 
bustibles had become thoroughly heated and 
flames were mounting to a height of approxi- 
mately 75ft. From the time that the truck 
reached the fire until complete extinguishment 
had been effected, required 30 sec., as officially 


controlled by solenoids. In automatic systems, 
in which provision is made for sounding pre- 


carbon dioxide, the operation of thermo- 
stats causes a 





a timing device. 


timing devices re-establish 




















THREE-TON AIRPORT TRUCK 


timed by a stop watch. The total carbon 
dioxide discharged was just under 2000 lb. and 
about 150 gallons of foam solution were dis- 
charged to blanket the exposed petrol surfaces. 

There has been also a wide application of the 
Cardox low-pressure method in the purely 
industrial field, where fixed installations are 
employed. As low-pressure carbon dioxide is 
capable of being stored in a container of rela- 
tively small dimensions, it can provide con- 
tinuous protection in a factory, for numerous 
hazards, from a single storage tank. 

Two main ways of application are usually 


circuits and signal lamps indicate that a dis- 
charge of gas has taken place. These auto- 
matic systems can, of course, be operated by 
manual means if necessary. Some examples 
of direct applications are the protection of air- 
craft engine test cells, petrol and oil storage, 
spray booths, quench tanks, transformers, &c. 
A total flooding application would be in a room 
or vault used for keeping records. 

A development of the mobile airport truck is 
a fire engine containing 3 tons of carbon dioxide 
illustrated opposite. This type has been 
used in dealing with fires of various natures 











Two,- TON AIRPORT 


employed. ‘Total flooding of a given area, 
whereby the oxygen content is lowered below 
the point at which combustion can be sustained, 
or by direct application, in which case if there 
is an outbreak of fire, it can be quickly extin- 
guished without the necessity of flooding a large 
area. For adequate protection a proper survey 
of the premises must be made, and each hazard 
carefully examined, so that an_ installation 
can be made to meet fully all possible con- 
tingencies. A great variety of systems have 
been installed. They can be _ roughly 











TRUCK IN ACTION 


with success, including ordinary building fires. 
There are also a variety of hazards, sometimes 
of a temporary kind, where a mobile appliance 
of smaller capacity, such as is shown opposite, 
has been found very useful. This small 
“ Transitank ” contains 750 Ib. carbon dioxide, 
and has, of course, considerably greater reserve 
of extinguishing medium than the conventional 
40 lb. to 501lb. high-pressure cylinder on a 
trolley. 

It is, of course, appreciated that the critical 


grouped into two main classes—manually or 
automatically operated, the latter going into 
action through the actuation of heat-responsive 
devices, followed by the functioning of valves 


discharge alarms and/or a timed discharge of 


relay to function, which 
energises the motor controlling the operation of 
After extinguishment, the 
the thermostat 





to the moment that it is brought under control, 
and from the foregoing it will be seen that the 
advance in the art of fire extinguishing pro- 
vided by the use of carbon dioxide in low- 
pressure form lies not only in the improved 
fire-extinguishing properties of the medium, 
but also in the apparatus capable of releasing 
bulk quantities, thus effectively bringing under 
control substantial fires in the shortest possible 
time with the least damage to property. 

This apparatus is handled in this country by 
Cardox (Great Britain), Ltd., of 20, Copthall 
Avenue, E.C.2. 








Unofficial Strikes* 
For many years the most difficult job facing 
the trade unions was to gain recognition; to 
establish the right to speak and act on behalf of 
the workers they represented. Many of the 
most bitter struggles took place on this issue, 
and it was only after a long and uphill fight that 
this has been won, and on a scale beyond the 
expectations of those who bore the brunt in the 
early days. Yet we saw in the dock strike 
judging by the statements of the leaders of the 
unofficial movement, something that looked 
very much like a fight against the recognition 
of the union. This may not have been the 
intention of the strike leaders, but it is what 
their attitude amounted to. 
Whatever may be the merits of the dispute, 
one thing stands out very clearly, that the 
strike constitutes a challenge to the principle 
of collective bargaining. Collective bargaining 
is only possible when the union is accepted as the 
authoritative voice of the workers it represents. 
To think that we can enjoy the protection of 
collective agreements and ignore at the same 
time the foundation on which they rest, is not 
only foolish, but highly dangerous to the whole 
fabric of trade unionism. Any trade unionist 
who believes that by weakening the authority 
of his union he is likely to improve his con- 
ditions more speedily is living in a world of 
unreality. 
We are apt to forget sometimes that there are 
two parties to a collective agreement and two 
sides involved in collective bargaining. So if 
the trade unionist who stands to gain most from 
it feels that he has the right to flout and ignore 
decisions made on his behalf by properly 
elected representatives, then he must concede 
the same right to the employer. When that 
stage is reached the whole thing becomes 
meaningless and we are back again to where 
we were one hundred years ago. 
If we regard collective bargaining as a good 
and desirable thing, then we have to make up our 
minds, and the sooner the better, that it can 
only be maintained on condition that both sides 
are prepared to use the joint machinery, observe 
the procedure which governs it, loyally to abide 
by its decisions, and recognise its authority. It 
is when trade unionists forget this that they get 
into difficulties from which, as the docks workers 
found, no Government, and least of all a Labour 
Government, can save them. 








THe Everitt University ScHOLARSHIP.—The 
board of directors of Edgar Allen and Co., Ltd., 
announce the establishment of a scholarship, to be 
known as the Charles Kingston Everitt Memorial 
Scholarship, tenable at a university or other appro- 
priate educational institution. The scholarship, 
which will have the annual value of approximately 
£200 per annum, is confined to employees of Edgar 
Allen and Co., Ltd., or subsidiary companies. 
Applicants must, except in very special circum- 
stances, have had two years’ service with the 
company or a subsidiary company. The first 
scholarship will be awarded in the autumn of 1946 
to the employee who in the opinion of the works 
education committee has shown the best progress 
at his work and part-time studies and who is able 
to take full advantage of a university course or a 


course of study at some other suitable institution. 





* From Man and Metal, the Journal of the Iron and 





period of a fire is from its inception or detection 
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BRITISH ENGINEERING 


Ly the Ludwig Mond Lecture, on November 
th, Sir Henry Tizard said: “The second 
conclusion is that, though bitherto we have 
been able to hold our own with any other 
country so far as science is concerned, we 
cannot say the same of engineering and tech- 
nology, in spite of some remarkable achieve- 
ments, particularly in civil engineering, such 
as the artificial harbours and the pipe line 
across the Channel. We must face the fact 
that in America the quality, as well as the 
scale, of technology, in nearly allits branches, 
is ahead of ours, and ‘that our technical 
education is inferior, taken as a whole, to that 
of many of the smaller countries of Europe. 
There is nothing more importarit for the 
future of this country than ‘to raise the 
prestige, quality, and seale of ‘technical 
education.” In the Thomas Hawkesley 
Lecture, on November 16th, Sir Edward 
Appleton said : “In pre-war days there was 


an impression in some quarters that, while 


were second to none, this country had been 
somewhat slow in applying the discoveries of 
science to practical ends. It must have been 
disconcerting to our enemies, and surpcising 
to our friends and:even to ourselves, to find 
how little support the experience of war bas 
given to that impression. For there has been 
ample proof, for all to see, of the speed and 
efficiency with which our industries were able 
to apply and develop new ideas born in our 
research laboratories.” 

Whilst engineers will deplore the unjusti- 
fied slur that Sir Henry Tizard cast upon 
their work, they will rejoice that a champion 
of equal distinction so quickly entered the 
lists to break a lance on their bebalf. Sir 
Henry asks us to face the fact that in America 
“the quality as well as the scale of tech- 
nology, in nearly all branches, is ahead of 
ours.” That, we say positively, is not true, 
except in so far as technology is conditioned 
by capacity. The standard of workmanship 
and materials is in many respects higher in 
this country than in America, for as a rule 
we aim at making machines more durable 
than the Americans do; if anything, we err 
in that direction, if it be an error. It is only 
in the technology of mass and quantity pro- 
duction that the Americans surpass us. That 
is a matter in which we have little or no 
control. With a vast home market America 
can undertake developments, and introduce 
methods, which are outside the scope of this 
much smaller country, with its limited home 
market and overseas markets open to com- 
petition. But when the conditions are equal 
we say without a moment’s hesitation that 
British engineering is not only as good, but 


imcon- better than American. We hesitate to quote 
|the war record of technology and applied 


science in this country because it is such a 
complete refutation of Sir Henry’s statement 
that we must suppose he deliberately omitted 
it from his consideration. But, even so, he 
will surely admit that, were we incompetent, 
we could never have attained so rapidly as 


and new| we did the standards of design, material, and 


workmanship that were required during that 
fateful time. Sir Henry makes an exception 
of “Mulberry ” and “ Pluto,” but he over- 
looks the marvellous work done on sea 
mining, the development of rockets, the flame 
throwers, “Fido,” and a dozen, nay, a 
hundred, other inventions that had to be and 
were brought rapidly to perfection. Surely, 
such praise as Sir Edward Appleton gives, 
rather than censure, is the due of engineers 
who can accomplish such deeds, and surely 
they prove abundantly that in quality—of 
inverition, materials, and skill—Great Britain 
is no whit behind America. Even in the 
matter of machine tools, in which in popular 
opinion Britain is assumed to be backward, 
it is worth remembering that we were able 
to produce ‘no less than 74 per cent. of our 
war requirements. 

We will do Sir Henry the justice to say 
that he spoke with the very best intentions. 
He wanted, no doubt, to remove any trace 
of complacency. Many others have done 
that, forgetting that they may, at the same 
time, destroy confidence, without which 
success is unattainable. Every general knows 
that the last thing he ‘must do on the eve of 
an attack is to depress his men by proclaim- 
ing their inefficiency. Rather must he praise 
and encourage them so that, armed with 


they may carry the assault in triumph. That 
sound example needs to be studied in this 
country. Too long have we deprecated our 
own merits and proclaimed the superiority 
of other nations. It is time that we developed 
an aggressive belief in ourselves, relied less ox, 
foreign patterns, followed ovr own national! 
genius, and won back the trust in ourselves 
which made Britain what it was for three great 
centuries. 


Engineers and the Colonies 


BErFoRE the war conditions of service for 
engineers in this country’s Colonies and 
Dependencies were not particularly attrac- 
tive. For though opportunities for carrying 
out interesting works under difficult con- 
ditions demanding fine qualities of initiative 
and resource were not lacking, neither status 
nor remuneration was high. Lip service 
might be paid by those in high places to the 
words of Lord Tweedsmuir: “ The future of 
the British Commonwealth of Nations 
depends largely on applied science and now, 
when the old. days of territorial expansion are 
over, it is the engineer who is the principal 
Empire bvilder.” But, as our contributor, Dr. 
Middleton-Smith, has repeatedly pointed out, 
little was done to accord real recognition to the 
great services engineers performed. Indeed, 
whereas doctors, lawyers, the police, agricul- 
tural experts, &c., were organised in unified 
Colonial Services, engineers were ranked under 
‘“‘ Other Branches,’ cheek-by-jowl with fore- 
men of works, shed fitters, chief warders, 
nursing sisters, and the like. For many years 
the engineering institutions and more particu- 
larly the Institution of Civil Engineers 
repeatedly pointed out to the Government the 
injustice of this classification and made pro- 
posals for reforms. As a result there has quite 
recently been a change—a change that has 
passed almost unnoticed in this country. For 
the only public announcement of an altera- 
tion of the conditions of service affecting 
the status of engineers in ‘the Colonies 
was contained in advertisements in the 
Press relative to new methods of reeruit- 
ment. What has in fact happened is 
that engineering has been brought into line 
with other professions by the setting up of a 
unified Colonial Engineering Service. 

The step thus taken, even if overdue, is 
none the less welcome, for the change will 
undoubtedly raise the prestige of engineers 
in the Colonies. But it would be unwise to 
over-emphasise its importance. The posts 
open to engineers remain the same and 
though unification may simplify transfer as 
between Colonies and thereby in some cases 
hasten promotion, such transfers were by no 
means unknown in the past. ‘The benefits of 
unification, in fact, are unlikely to be large 
unless further action is taken. In this 
country the real importance in this “ mech- 
anised ’’ age of the scientists and engineers 
whose work has made our civilisation possible 
is now beginning to be recognised. In the 
White Paper on “The Scientific Civil 
Service,” on which we commented some 
weeks ago, a nominal, if in fact a dubious, 
equality of status and remuneration with 
the administrative grades was granted 
to scientists, including certain types of engi- 
neers. Further, in the Barlow Report, upon 
which the White Paper proposals were based, 








our achievements in fundamental research 


confidence in their leaders and themselves, 


it was recommended that transfer from the 





ge 


tri 








il 


— a= Ss = ZZ co 








Nov. 23, 1945 





THE ENGINEER 


417 





—_— 








scientific to the administrative side of the 
(Civil Service should be made both easier and 
more frequent, thus opening to scientific 
grades the opportunity of reaching the very 
highest posts in the Service and providing 
additional evidence of the identity of status 
aimed at. To judge, however, by a Memo- 
randum on the Colonial Engineering Service, 
now in our hands, similar equality of status 
is by no means granted abroad. The highest 
ambitions of engineers in the Colonies appear 
to be restricted to such a post—and the 
number of such posts is very small—as 
general manager of a railway, an adminis- 
trative job closely related to technical engi- 
necring work ; whilst their greatest expecta- 
tions in the way of remuneration do not 
compare with the possibilities open to the 
ambitious in this country as consultants, in 
industry, or even in Government service itself. 

In recent years Government interest in 
this country’s Colonies and Dependencies has 
been reawakened. It is beginning to be recog- 
nised that the mother country has a certain 
responsibility for pushing forward the 


development of backward Colonies. In con- 
sequence, even in the midst of the most 
perilous and most expensive war in our 
history, Parliament has voted some consider- 
able sums expressly to help and to encourage 
the desired development. Much work has 
therefore been planned or is in process of 
being planned for the immediate post-war 
years. Road and rail communications are to 
be improved ; land hitherto unsuitable for 
crops is to be reclaimed ; water, electricity, 
and sewerage services are to be put in hand, 
extended, or improved; and_ hospitals, 
schools, and other buildings erected. In 
carrying out such works engineers must play 
a major part. We wonder, therefore, whether 
it would be safe to presume that the Colonial 
Office has under preparation a scheme for 
amending conditions of service? For it is 
difficult to believe that the new Colonial 
Engineering Service will attract its due share 
of the talent necessary for the adequate 
execution of the contemplated works unless 
the conditions of service are brought more 





closely into line with those ruling at home. 








The Scientist in Wartime’ 


By Sir EDWARD APPLETON, F.RB.S. 
No. I 


T is frequently being said that the war 

which has just ended has been a scientists’ 
war, but the scientific man would put matters 
differently. He would say that he has been 
privileged, as never before, to place his 
special skill and knowledge at the service of 
our fighting men. Certainly our achievements 
in war have been most successful where 
there has been the closest collaboration 
between the Fighting Services, science, and 
industry. Scienge has always had its impact 
on the nature of warfare. We find Leonardo 
da Vinci, Galileo, Count Rumford, and others 
in their time, all directly concerned with 
scientific aspects of military science. 
Lavoisier was head of the French State 
Arsenal, where much of his scientific work was 
done. We ourselves encouraged research on 
gunpowder because of its potential use in 
war, and much of the progress of astronomy, 
including the founding of the Royal Observa- 
tory, in the reign of Charles II, sprang from 
the needs of the Royal Navy. But not only 
have scientists, in the past, devoted their 
attentions to military preparation. It has 
also been recognised by penetrating minds 
what powerful transformations scientific and 
technical developments can bring about 
in military plans, both strategical and 
tactical. 

It was, I think, Lord Trenchard who said 
that it was the task of the technician not only 
to satisfy staff requirements, but also to 
anticipate them. To these ends there had 
been instituted, well before the war, Direc- 
torates of Scientific Research in each of the 
three Service Ministries. Under the super- 
vision of each Director of Research small, 
but able, groups of scientific workers had 
been built up, operating in well-equipped 
laboratories. But although the magnitude 
of these scientific organisations was small in 





* Thomas Hawksley Lecture. Institution of Mechani- 
cal Engineers. Friday, November 16th. Abstract. 


The Lecture was illustrated by slides, some models were 


pre-war days, they proved capable of rapid 
expansion when required. Just before the 
war, when danger threatened, there was set 
up a fourth research organisation, in the 
Ministry of Home Security, to cater for civil 
defence. The heads of the four research 
organisations (Mr. C. 8. Wright, Director of 
Scientific Research, Admiralty; Dr. D. R. 
Pye and, later, Mr. B. Lockspeiser, Ministry 
of Aircraft Production; Dr. H. J. Gough, 
Director-General of Scientific Research and 
Development, Ministry of Supply ; and Sir 
Reginald Stradling, Chief Scientific Adviser, 
Ministry of Home Security) have been respon- 
sible for the direction of our scientific effort 
and to them is due the chief credit for its 
success. 

Fortunately, plans for the further mobilisa- 
tion of our scientific manpower had been 
laid in the year before war broke out. The 
Royal Society and the Ministry of Labour 
co-operated in the institution of the Scientific 
Section of the Central Register. By the end 
of July, 1939, this Section contained particu- 
lars of more than 5000 scientists and, on the 
outbreak of war, the recruitment for the 
defence research establishments began in 
earnest. Many senior scientists in the 
universities had, it is true, previously been 
provisionally engaged for special tasks, but 
the Register proved particularly useful for 
filling junior posts. The recruitment of 
individual scientists did not, however, take 
place indiscriminately. The safeguarding of 
the usefulness of teams of research workers 
was entrusted to the Department of Scientific 
and Industrial Research, and it was arranged 
that members of such teams could not be 
recruited through the Central Register with- 
out prior consultation with the Department. 
The general policy adopted was to retain 
research teams in industry practically intact. 
In the case of university workers, who are 
generally more accustomed to work alone or 
in small groups, no such attempt was made. 
Looking back, this decision seems to me to 


establishments of the Services were strength- 
ened by the acquisition of many brilliant 
individual minds from the universities, while 
the research teams in industrial firms and 
research associations retained their striking 
power as composite units. , 

As was to be expected, some categories of 
scientific workers on the Central Register 
were not in great demand, while others, such 
as physicists and radio engineers, were very 
rapidly exhausted. Mobilisation naturally 
took time and, in a way, it was a good thing 
that this was so, since the general pattern of 
research problems and staff needs was by no 
means clear at the beginning of the war. 
But with those not enlisted at once there 
were naturally signs of impatience at not 
being used. As might have been expected, 
the war gave rise to more tasks for the 
physical scientist than for the biological 
scientist. But in very many cases the latter, 
nothing daunted, successfully turned himself 
into the former for the duration of the 
war. 

Indeed, one may say that one of the most 
striking conclusions one can draw from our 
experience in this matter is that a man with 
a good scientific training can generally adapt 
himself very rapidly to work outside his own 
professional field. Some of the changes of 
occupation and subject were rather striking. 
Before they were required to devote their 
energies to the development of the atomic 
bomb the men who were engaged on nuclear 
physics in peacetime turned their hands with 
great success to the development of radio- 
location equipment. Another scientist I 
know, an authority on crystal structures in 
peacetime, developed into one of our leading 
experts in the science of civil defence. In 
another case an authority on building con- 
crete structures became a leading authority 
on destroying them. 

I will permit myself only one or two further 

observations of a general character. One is 
to emphasise the great importance team 
work has played in wartime research. I have 
already alluded to the collaboration between 
Service man and scientist, but the same kind 
of collaboration has been the rule between 
scientists, often of different professional 
training, working towards the same objective. 
Indeed, I would say that the value of any 
man has depended very largely on his ability 
to work easily with other people. In this, 
connection I have noticed that cheerfulness 
and good humour can be as useful a lubricant 
in research as in any other form of human 
activity. Also I think that many scientists 
have, during the war, been surprised to find 
that there is as much excitement and satis- 
faction in applying physical truths as in 
discovering them. 
I now turn to consider just a few of the 
fields of wartime science. In the selection of 
these I have been, of course, quite embar- 
rassed by the array of material. Moreover, 
my account of even the fraction of this 
material which I have chosen cannot pretend. 
to be comprehensive. 


THe Atomic Boms 


I do not think that anyone would quarrel 
with the selection of the atomic bomb as the 
outstanding result of scientific activity in 
wartime. For, in this case, not only has an 
outstanding new weapon been developed, but 
a whole fundamental field of natural know- 
ledge has been advanced simultaneously. 
Certainly one must call the intensive develop- 
ment of the bomb, from the theoretical pre- 
diction of its possibility to its practical 
realisation in two forms, as the greatest 
scientific and technical experiment of all 








shown and the use of certain equipment was demon- 
strated. 


have proved a wise one. The research 
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At the risk of repeating much of what has 
recently been said already, I feel I should 
draw your attention to a few of the scientific 
landmarks in this wonderful sequence of 
events. It was one of the consequences of 
the Special Theory of Relativity, enunciated 
by Einstein in 1905, that the two well-known 
principles, the law of conservation of matter 
and the law of conservation of energy, were 
in fact not independently distinct ; and that 
they really should be fused into a more 
general principle, that of the conservation of 
mass plus energy. For Einstein showed that 
there was a definite relation existing between 
the loss (or gain) of mass, and the gain (or 
loss) of energy. Quantitatively stated, 
Einstein’s principle of equivalence runs : 

SE 


Sm=— 
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where 5 m is the mass destroyed (or created), 
E is the energy created (or destroyed), and 
c is the velocity of light. Einstein further 
suggested that an experimental test of this 
relation might be found in the study of radio- 
active substances. 

The implications of the equivalence rela- 
tions are most startling, as may be seen by 
taking an example. Let us suppose that it is 
possible to annihilate completely 1 kilo. of 
matter. The resulting energy would be 
equivalent to 2-5x10!° kWh, or enough 
to run all the electricity services of this 
country for nine months. This may be 
compared with the energy released by the 
burning of 1 kilo. of carbon which produces 
only 8-5 kWh. 

Now, one characteristic of combustion is 
that it is a kind of chain-reaction, in that, if 
the process is initiated for a certain number of 
carbon atoms, the heat thus liberated is 
sufficient to start up the same process in 
neighbouring carbon atoms, and so on. To 
get substantial quantities of energy by a 
process described by Einstein’s equation we 
must look for some atomic change which is 
characterised by an appreciable conversion 
of mass into energy, and which, when once 
started, will induce similar transformations 
to take place in neighbouring atoms. Such 
an atomic change, we now know, is provided 
in the process of nuclear fission, which was 
discovered by Hahn and Strassmann, and 
announced by them in January, 1939. 

. The sequence of experimental discoveries 
which led to the identification of nuclear 
fission certainly, began in Manchester in 
1911, when Rutherford showed that the 
essentially characteristic thing about an atom 
was the heart of it—the nucleus—as he called 
it. The nucleus, which carries a positive 
charge, is situated in the centre of an atom 
and its volume occupies only about 10-” 
that of the atom as a whole. It was also 
Rutherford who, in 1919, first succeeded in 
causing two nuclei violently to collide so that 
both of them were changed. This was the 
first example of nuclear transformation, and 
it was brought about by bombarding nitrogen 
nuclei by helium nuclei (7.e., a particles). 

Cockcroft and Walton, thirteen years later, 
gave a verification of the Einstein relation in 
their pioneer experiment on nuclear trans- 
formation using artificially accelerated pro- 
tons, for it was found that the energy 
released just corresponded to the tiny loss of 
mass in the reaction 

Li,’?+H,! — 2 He,4 


(Here the mass units are not precisely 7, 1, 
and 4, as shown in the equation above, but 
actually 7-0165, 1-0076, and 4-0028 respec- 
tively, and it will be seen that the total mass 
on the left-hand side is greater than that on 
the right-hand side by 0-0185 units.) 

But in all experiments of this kind, in 





which atomic nuclei are used as projectiles, 
a great amount of energy must be furnished 
initially in speeding up the projectile so that 
it can overcome the strong electrical repulsion 
between its positive charge and that of the 
target nucleus. The result is that there is a 
net loss of energy. Moreover, the reaction is 
not self-propagating. 

In 1932 the ideal projectile for effecting 
nuclear transformation was identified by 
Chadwick. This was the neutron, which, 
because it is uncharged, could pass quite 
freely past other nuclei, and enter relatively 
freely any nucleus which it happened to hit 
head-on. It was soon found by Fermi, in 
Italy, that all manner of nuclear transforma- 
tions could be made to take place by bombard- 
ing the nuclei of various elements with 
neutrons. Usually the change was, however, 
small, resulting in the emission of y radiation 
or in an increase of mass number by unity 
followed by the emission of an electron. But 
in the case of uranium, Hahn and Strassmann 
found that one of the products of this reaction 
was an isotope of the element barium, which 
has an atomic number and mass about half 
that of uranium. Immediately afterwards, 
Frisch and Meitner pointed out that this 
could only mean that, when uranium was 
bombarded with neutrons, the nucleus 
actually split into two parts of roughly equal 
mass. _ This process was termed “ nuclear 
fission.” Moreover, Frisch, working in 
Bohr’s laboratory at Copenhagen, demon- 
strated the intense energies associated with 
the fragments of the fission. 

Very shortly afterwards, in the spring of 
1939, Professor Joliot and his co-workers, 
Drs. Halban and Kowarski, demonstrateé the 
further fact that the fission of the uranium 
nucleus is accompanied by the liberation of a 
few neutrons. Similar experiments were 
conducted about the same time in America 
confirming that more than one neutron is 
produced for each fission of an uranium 
nucleus. 

This result immediately directed attention 
to the possibility of a nuclear chain reaction 
in which the process is continued and 
multiplied. Here we see at once the germ 
of the idea of an energy-release avalanche and 
thus the idea of a bomb. 

It has been found, however, that such a 
process can only take place in the uranium 
235 isotope and in a_ newly-discovered 
element plutonium, which has an atomic 
weight 239. Bombs can therefore be made 
of both these materials and I shall therefore 
say a few more words about each. 


URANIUM (235) 


Experiments have shown that the prob- 
ability of fission taking place varies enorm- 
ously with the speed of the bombarding 
neutron. Actually we express this prob- 
ability in terms of what is called the equiva- 
lent target area for the process in question. 
Now, the U(235) isotope of uranium is 
present in uranium found in Nature only to 
the extent of 0-7 per cent. As a result it can 
be shown that no chain reaction will develop 
in ordinary uranium metal. Even if fission 
were started, most of the neutrons would be 
scattered inelastically by the U(238) atoms. 
As a result their velocity would be rapidly 
reduced below the value for which the fission 
of U(238) can take place. 

In U(235), on the other hand, neutrons will 
cause fission in the majority of cases even if 
they have suffered a few collisions previously. 
The neutrons can therefore multiply and an 
explosion can take place. 

Such a chain-reaction can, however, only 
develop in an amount of active material large 
enough to prevent too many of the neutrons 





from escaping.. Here we see a marked con- 


trast with the ordinary chain process of com. 
bustion, where the combustion of one mole. 
cule ignites adjacent molecules. In uranium 
a neutron chain-reaction is propagated by 
neutrons which, due to their great penetrating 
power, travel through hundreds of millions of 
atoms before they strike a nucleus and 
initiate a further fission. In order to sustain 
a neutron chain-reaction the system must 
therefore exceed a certain minimum, critical 
size. The linear dimensions of a critical 
system must be comparable to the mean free 
path of neutrons in U-metal, which is about 
5 cm. 

The velocities of the neutrons are of the 
order of magnitude of 10® cm. per sec. and 
the time required for neutrons to form a new 
generation is therefore about 10-8 second. 
Now, in order to produce the fission of an 
appreciable fraction of all the active nuclei 
present a family tree of about seventy to 
eighty generations will be needed, and the 
time for the avalanche to develop fully must 
therefore very approximately be of the order 
of a millionth of a second. We therefore see 
that, to get an explosive system, we must 
assemble the sub-critical parts, to form a 
super-critical mass, in a time which is so brief 
that the system is assembled before a stray 
neutron has struck it and the explosion has 
developed. 

The complete ‘* nuclear combustion ”’ of 
1000 grammes of active material would 
liberate the same amount of energy as the 
use of about 20,000 tons of T.N.T. As the 
energy is liberated, however, the system 
tends to expand and thus becomes more 
transparent to the passage of neutrons. A 
stage will therefore be reached when the 
reaction can no longer sustain itself. Thus 
we cannot count on the utilisation of all the 
active material. 

It will readily be seen that the reaction 
efficiency depends on two factors: (a) the 
rate of expansion, and (6) the rate at which 
the reaction proceeds. For systems of only 
slightly super-critical size, where a small 
expansion is sufficient to stop the reaction, 
only a very low efficiency can be expected. 
On the other hand, for systems of several 
times the critical size, the efficiency can be 
very greatly increased. 


PLUTONIUM (239) 


Although a fast neutron chain-reaction, 
such as takes place in a U(235) bomb, cannot 
develop in ordinary uranium metal, it is 
possible, by adding materials to the system 
which slow down the neutrons, to produce a 
chain-reaction without first separating the 
isotopes. This arises from the fact that, for 
very slow neutrons, the fission cross section 
of U(235) is sufficiently greater than the 
capture cross section of U(238) as to com- 
pensate for relative rarity of the former 
isotope, so that fission in U(235) is more 
probable than capture by U(238). Materials 
used for slowing down neutrons, by way of 
repeated collisions, are called moderators. 
They must not capture neutrons and, in 
order to be effective, must be of low atomic 
weight. The most suitable materials are 
thus heavy water, beryllium, and carbon 
(graphite). Hydrogen would obviously be 
suitable, so far as its atomic weight is con- 
cerned; but, unfortunately, it absorbs 
neutrons and is therefore unsuitable. 

To produce a so-called pile for producing 
slow-neutron chain-reactions, rods _ of 
uranium are placed in graphite. Such piles 
have been used for the production of 
plutonium Pu(239), and, as was predicted 
by Bohr’s theory of nuclear transforma- 
tions, this element has been found to 


have much the same properties with regard 





to fission as U(235) and thus can be used 
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in a bomb. In a graphite pile of this kind 
a great amount of heat is generated as a 
result of the fission of U(235), which may be 
regarded as the main source of the supply of 
neutrons. 

It should, however, be stressed that, in 
order to achieve chain-reactions in ordinary 
uranium metal in a pile, great care must be 
taken to secure the necessary neutron 
economy. No materials which absorb neut- 
rons can be used in the structure of the piles 
and therefore all materials used must be of a 
high degree of purity. The plutonium is 
formed in the uranium rods and is extracted 
from them chemically, from time to time. 
The major technical problem connected with 
the construction of a pile is, however, that of 
cooling. This can be achieved by surround- 
ing the uranium rods with tubes of running 
water. : 

The operation of the pile can always be 
prevented from getting out of control by 
inserting in it some material which absorbs 
neutrons strongly. Such a material is 
cadmium. A “poker” of cadmium can 
therefore be used to control the “ burning ”’ 
of the U(235). In this case we therefore poke 
the pile to discourage, and not encourage, 
heat production ! 


(T'o be continued) 








Literature 





The Unsung: A Record of British Services in 
India. By Mavup Driver. London: 
William Blackwood and Sons, Ltd. 1945. 
Price 12s. 6d. 

‘THOSE who enjoy a romantic novel, especially 

when its scene is set in distant and real lands 

and its pages peopled with members of 
primitive and passionate races, will look back 
with a real thrill to the appearance over the 
last forty years of such books as “* Captain 
Desmond, V.C.”’ or ‘‘ Candles in the Wind,” 
written by Maud Diver, whose death a few 
weeks ago is deeply lamented. They showed 
an intimate knowledge of the Indian Frontier 
and a great insight into the character of the 
many races and tribes to be found there. The 
engineers among this class of reader would 
no doubt have been surprised to be told that 
within a few years a book by the same pen 
would be the subject of a review in our pages. 

This review, however, of ‘The Unsung” 

comes very appositely at the present moment, 

when read in conjunction with part of this 
year’s Presidential Address to the Institution 
of Mechanical Engineers. Dealing with engi- 
neering education, a subject on which Pro- 
fessor Andrew Robertson is an acknowledged 
world expert, the President stressed that one 
great value of a full-time university training 
in turning out professional engineers to lead 
the various branches of this vocation lay 
rather in opportunities for the training of 
character than in the acquisition of mere 
factual information. 

“The Unsung” is commended ‘to engi- 
neers, not as a text-book to be laid flat on the 
drawing board or the office desk for reference 


_ to facts, which are useful though not com- 


plete, but rather as an epic story to be laid 
on the knee, while seated comfortably in an 
armchair, when the day’s work is done. It 
is the character and the driving force of the 
engineers passing before the scene that rivet 
the reader’s attention. 

This is quite a different facet of engineering 
from that displayed in the series of articles 
by Professor Middleton-Smith, published last 
year in THE ENGINEER, entitled “ The Engi- 
neer in India,” which dealt graphically and 
pictorially with the visible results of the 





great works by which British engineers have 
helped so materially to develop India. 

Maud Diver’s chief appeal is to the heart, 
to bring honour to a few of the great men who 
were instrumental in achieving these lasting 
monuments, monuments which are but little 
known or appreciated, or at best taken for 
granted without a realisation of the difficulties 
which had to be overcome, some engineering, 
some financial, some personal, some climatic, 
before they reached finality. This unaware- 
ness, or forgetfulness, of the engineers’ con- 
tribution is not, of course, confined to India. 
In “‘ Narrow-Boat,”’ the record of a journey 
by barge through the British canal system, 
L. T. C. Rolt describes the tunnelling of 
Harecastle Hill between 1760 and 1830, by 
great engineers contemporary with some of 
the earliest episodes in “‘ The Unsung,” and 
adds: ‘‘ Even on the canals they have built, 
the names of Brindley and Telford have been 
forgotten.” 

Maud Diver’s main theme has actually had 
the backing of two leading articles in THE 
ENGINEER. One, headed ‘“‘ The Engineer in 
Desert Warfare,’’ showed how the engineer is 
taken for granted, while his quiet unobtrusive 
labours are not realised. The other, entitled 
“Engineers in the Army,” indicated the 
relatively poor award for engineering 
achievement. 

Turning to the book, the authoress reviews 
a variety of types of work covering a period of 
a century and more. Roads, rail, canal, irriga- 
tion, cantonment building, and other opera- 
tions whereby backward countries have been 
opened up and wild districts pacified. Most, 
if not all, the subjects are already covered by 
books such as Colonel Sandes’ “ The Military 
Engineer in India” and Victor Bailey’s 
“Nine Fifteen from Victoria’; but here is 
gathered together under one cover an 
anthology of a number of great projects 
which came -to finality when they did 
primarily through the driving force of the 
engineers in charge. The main feature 
illuminated in these writings is that character 
counts. Thus, of General Sir James (Buster) 
Browne, it is written: ‘The wildest and 
most cut-throat creatures would follow him 
like dogs for years in the hope of employ- 
ment.” 

Compared with the speed at which the 
astounding engineering operations of the late 
World War were.executed, practically all the 
projects dealt with in this book appear to 
have proceeded in a leisurely manner. Time 
seems to have been counted in years against 
the days of such an undertaking as the 
Mulberry harbour at Arromanches. It must 
be remembered, however, that the majority 
of the schemes recorded were carried out 
with but little plant, and with indigenous 
labour that had had no training and might 
often be described as hostile. The only really 
rapid works were military operations in the 
face of the enemy, the construction of siege 
batteries in the hours of one dark night at the 
siege of Delhi. The Delhi episode might have 
been left out, as most of the heroes brought 
into the limelight have received their due 
mead of honour. 

The reader, especially if he knows India, 
will find himself taken on a fascinating tour 
by a guide very well acquainted with and 
enamoured of the country, and shown the 
glamour in engineering, especially when it is 
connected with pioneering and operating in 
unmapped lands. We are taken from its 
beginnings over the Grand Trunk Road, that 
great century-old artery of traffic running 
from Calcutta to the Khyber, and im- 
mortalised by Rudyard Kipling. We see 
but slightly the early start of the railways, 
but are given considerable details of two diffi- 
cult frontier sections, the connection from 





Sibi to Quetta, over the high Bolon Pass, 
and the Khyber Railway, the latter a 
masterpiece of alignment, due to Colonel Sir 
Gordon Hearn. We see water led from 
valleys, where it is of no value or even 
harmful, into other valleys and plains, where 
it brings life to deserts and food to man. The 
Peryar project in Southern India, completed 
in 1895, but first projected eighty years 
earlier, in which such waters are taken by 
tunnel through a mountain range for the 
purpose described above, must be one of the 
very early examples of man’s interference 
with Nature’s ordered flow. 

The Sukkur barrage, which traps the waters 
of the mighty Indus, is, of course, familiar to 
engineers, and, being modern, has been well 
documented in the technical and ordinary 
Press. Few, however, probably recognise 
the magnitude of the scheme, the largest of 
its kind in the world when it was completed in 
1932, seventy-seven years after its inception 
by a lieutenant of engineers. It supplies seven 
canals, of which four are larger and longer 
than the Suez Canal ! 

Other chapters touch on works carried out 
largely by military engineers in frontier 
provinces, often with a view to pacifying the 
wild tribes living lawlessly therein; roads, 
bridges, wells, and water supplies ; canton- 
ments and forts. Practically all executed 
with the local labour of tribesmen whose con- 
fidence had first to be won before they could 
be trained and finally led. Only men of 
sterling character could do such work. It 
would not attract the faint-hearted. 

The Kangra Valley, running at the foot of 
the Himalayas to the north of Amritsar, and 
possibly the most beautiful district in India, 
outside of Kashmir, was opened up by rail 
with considerable publicity about 1928, 
mainly to transport plant and supplies to the 
new Punjab hydro-electric station at 
Shannan, another example where the River 
Uhl is treated like the Peryar. “The 
Unsung,”’ however, recounts how this same 
Kangra Valley was first opened up by road 
some fifty years earlier by Sir James Browne. 
The lasting nature of his work can be seen by 
the survival in an area continually wracked 
with earthquakes of a great brick arch bridge 
at Nigal, while other structures round are 
cracked or destroyed. 

Truly these were great men and great engi- 
neers who have passed across the screen. 
Many without the engineering education 
vouchsafed to our generation, but still true 
engineers by instinct and men of great 
character. Great leaders in their profession. 
Great exemplars. 








Letters to the Editor 





(We do not hold ourselves responsible for the opinions of 
our correspondents) 





WHOSE FAULT? 

Srr,—lIn referring again to the correspondence 
regarding the status of the engineer, I note the 
quotation in your leading article from the 
report of the Government Special Committee, 
suggesting a “failure to secure the fullest 
possible application of science to industry,” 
and that ‘this failure is partly due to defi- 
ciencies in education.”” The question arises, 
whose education is deficient? Is it the 
education of the engineer, or that of the various 
authorities who have control of the engineer’s 
employment ?- Some of your correspondents, 
including Mr. E. H. Lever, criticise the present 
freedom of entry to the engineering profession 
which permits such entry by several routes, 
laying stress respectively upon workshop train- 
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ing and academic training. Comparison of the 
engineer’s status and training with that of the 
medical profession seems to be somewhat 
irrelevant. The training of a physician or 
surgeon after leaving school takes, I believe, 
seven years, during which the student earns 
little or nothing and has to be supported. 
A corresponding length of training for the engi+ 
neer might mean three years’ university and 
four years’ workshop experience before the 
commencement of serious earning capacity. 
Such a training would meet the requirements of 
theoretical and practical qualification but would 
defer earning capacity. When the medical 
man’s training is complete he enters upon an 
individual profession, is usually remunerated on 
a piecework system by a large number of 
patients, and is not dependent either for status 
or salary. upon any one employer. His subse- 
quent progress depends on his personal capacity. 
The engineer, on the other hand, has got to find 
an employer, either an individual, a board of 
directors, or a public authority, upon whose 
good will and judgment his remuneration and 
his status are completely dependent, although 
such employer may only have a limited under- 
standing of the engineer’s work and may be 
entirely influenced by financial and commercial 
considerations. The fact of medical qualifica- 
tions being statutory introduces another element 
of difference. In the engineering profession 
I think the only appointments having statutory 
qualifications are those of the mining engineer, 
requiring at least one certificated manager to 
every cplliery, and the sea-going engineer, 
who requires a Board of Trade certificate. In 
both these cases, as in that of the medical pro- 
fession, the statutory protection involves legal 
responsibility for the correct performance of 
function. Although no legal qualification 
exists, there is a useful tendency to demand 
membership of one of the chartered institutions 
as a qualification for public appointments. 
These are, briefly, the conditions governing the 
status and emoluments of the enfineer, and it 
is very difficult to see how any external pressure, 
either by propaganda or otherwise, is going to 
do very much to improve his position. The 
party, whether public or private, who holds the 
purse strings is the party who will exercise 
control. Entry to the engineering profession is 
likely to be confined in the future, as in the past, 
to those who are more interested in the work 
than in the reward. There is a danger that 
well-meant efforts to enlarge the facilities for 
higher technical training may result in unlimited 
numbers of men with paper qualifications com- 
peting for a limited number of jobs, which will 
merely cheapen those jobs and produce the 
opposite effect from that desired. In that 
event, the unsuccessful candidates will be thrown 
back on the subordinate work for which they 
will lack the necessary workshop experience. 

To reach the higher levels of status and 
remuneration it would seem that the engineer 
must add a grasp of financial and commercial 
affairs, and the principles of organisation, to his 
technical qualifications. 

F. L. Watson. 
Leeds, November 16th. 





POLITICAL ENGINEER 


Srr,—Mr. J. H. W. Turner, in discussing Mr. 
E. G. Davis’ letter on ‘‘ The Political Engineer,” 
which appeared in the issue of November 16th, 
appears to have overlooked my letter on 
** Scientific Policy ’’ in the same issue. In it 
I referred to just the kind of exhortation which 
Mr. Turner addresses to engineers, urging them 
to take an active interest in politics, and I went 
on to point out the difficulties and the lines along 
which those difficulties could be overcome. 

If an engineer, or for that matter, a chemist, 
medical man, teacher, miner, or bus driver, has 
or develops an interest in politics, he may, if 


he has the necessary qualifications, become a 
politician and eventually find himself in Parlia- 
ment or even at the head of one of the Ministries. 
The fact that he used to be an engineer will have 
no connection with his political views and will 
not influence his political activities, except 
enabling him to speak with authority on matters 
of engineering. 

Engineers, as exponents of engineering, 
cannot take an interest in ends, for the simple 
reason that engineering and, in fact, the whole 
of modern science and technology are, and must 
be by their very nature, concerned solely with 
means, even though we choose to call some of 
the resulting products ends. A house—the 
result of technological activity—is not an end ; 
it is something to be used, to be lived in, to be 
redecorated, repaired, and finally demolished. 
Science and technology do not work towards 
transcendental ends. An engineer does not 
start with the assumption that a bridge exists 
and conclude that therefore it can be built; 
whereas a politician starts with the assumption 
that such ends as, for example, the good of the 
community, exist, and he thereupon sets out to 
achieve them. 

Mr. Turner, like the politicians, states that 
progress must have a goal and that the goal must 
be chosen. Apart from the fact that the choice 
of a goal for progress may involve a good deal 
of bitter argument and may finally have to be 
settled by such an utterly unscientific pro- 
cedure as a majority vote, it must be remem- 
bered that progress is continually reaching goals 
and will go on reaching goals, which will there- 
fore have to be set and reset ad infinitum—a 
fruitless occupation. 

Without entering upon a lengthy discussion 
of the difference between means and ends, it 
will be sufficient to point out that ends acquired 
their present’ pre-eminent position, which they 
still occupy in the minds of politicians and 
many others, in days gone by, when means 
were rudimentary, uncontrolled or non- 
existent. The enormous expansion of scientific 
and technical means has brought about the 
time when the chief interest should be 
focused on means instead of on nebular ends, 
which may or may not exist or be attainable, 
and which, should they ever be attained, would 
in any case prove, not to be ends at all, but 
merely means to other ends. 

It is perhaps not surprising that technical 
men tend to view with contempt political 
activity which is concerned. with ends, which 
are elevated to the status of extreme national 
or even international importance, but which, if 
actually attained and recognised, would only 
have a transitory, infinitesimally brief existence. 
Activity of this kind is bound to compare 
unfavourably with that of the technical man 
who knows that if his concern with means is 
adequate, the resulting product will not be a 
flash in the pan, an imaginary point in the con- 
tinuous stream of progress, but something that 
will serve as the only means for further progress 
and will, at the same time, provide the only 
existing evidence of progress. 

A. BEHR. 

Aylesbury, November 19th. 





THE GOOD ENGINEER 

S1r,—The two letters in your issue of October 
26th, one on “ Scientific Policy ” and the other 
on ‘‘ The Political Engineer,” both appear to 
adopt the same attitude on the function, and 
therefore the education, of the engineer. 

Mr. Behr says a scientific policy must be 
evolved taking no account of “ scientifically 
indefinable concepts and categories,” and that 
if these are taken into account, an engineer’s 
opinion has no validity different from that of a 
layman. Too true, unfortunately. 

Mr. Davis deplores the fact that a “‘ born 





engineer ’’ should waste his time dealing with 


trades unions, thus implying that an engineer 
must stick to his slide rule and avoid “‘ scientitic. 
ally indefinable concepts and categories.” 

I agree that as mere technicians, enginvors 
speak with no more authority in public affairs 
than any other people. But engineers, to be 
engineers, must learn something besides mere 
technology ; they must in fact learn an attitude 
of mind—the scientific attitude implying 
tolerance, ability to weigh evidence and under. 
stand reasoning, and a refusal to be positive on 
inadequate data. In so far as the training of an 
engineer teaches him these qualities, essential 
to his profession, he brings a specific addition 
to the consideration of public affairs. If he 
knows and cares for nothing but strains and 
stresses, he may be useful now and then on 
technical points, but he has no special part to 
play or contribution to offer to society different 
from that of a plumber, milkman, or navvy. 

The education of the engineer must comprise 
the humanities; he must rid himself of that 
habit of sneering at the administrator and 
saying he “‘cannot be bothered’’ when non- 
technical matters have to be settled. ‘This 
habit is largely a defence mechanism—to cope 
with trades unions is more difficult than to 
design a bridge, and when the engineer finds 
this out he develops a complex and pretends to 
despise a function he cannot perform. 

If we want engineers to be really “ senior 
staff’? and not highly skilled plumbers, the 
technical colleges must become universities. 
This needs not only a change in curriculum, 
but in habit of mind of teachers and taught. 

The whole question is fundamental to the 
New World. Are engineers going to take a part 
in forming the future by bringing to public 
affairs the qualities that make a good engineer ? 
Or is the world to be left to the other professions, 
with the engineers reduced to furnishing atomic 
bombs and nylon stockings ? 

F. NEWHOUSE. 

Twickenham, November 14th. 


PRODUCER GAS ENGINES 


Smr,—Your leader on ‘‘ The Producer Gas 
Engine ” records some well-deserved merit due 
to the British pioneers in this field. Colonial 
engineers, operating some 10,000 miles away 
from the makers’ works, took pride in these solid 
reliable British products. 

Your reference to the first Dowson plant at 
York, in 1881, recalls the installation of the first 
producer gas engine plant in New Zealand— 
I think, from memory, about 1902. This was a 
Dowson producer, using coke, and a Stockport 
gas engine about 60 B.H.P. This installation 
was naturally an event of considerable interest 
in those days, and the results were fully in line 
with the comments in your leader. 

Joun D. Troup. 

Purley, Surrey, November 16th. 








EvroPEAN CoMMITTEE OF U.N.R.R.A.—At a 
recent meeting of the European Committee of 
U.N.R.R.A. in London it was reported that by 
October lst, U.N.R.R.A. shipments to Eastern 
European and Mediterranean countries totalled 
2,012,389 gross long tons, at a landed cost of 
£126,000,000. It was stated that the ports of 


end of September for U.N.R.R.A. shipping, and 
that agreement had been reached with the autho- 
rities in the American and Russian zones in Germany 
for two trains carrying 1000 tons of U.N.R.R.A. 
supplies to be run daily to Czechoslovakia from 
Hamburg and Bremen. It is hoped to increase this 
figure to 3000 tons daily. The first railway to be 
completely rehabilitated through U.N.R.R.A. began 
operations in October. It runs ‘from Salonika to 
Istanbul, and will provide a standard gauge route 
through to Cairo and Bagdad. It was reported 
that U.N.R.R.A.’s programme of providing lorries 
for road transport was proceeding well. By October 
20th, 6000 lorries had crossed the Morgan line for 





winter service in Yugoslavia. 


Hamburg and Bremen were made available at the | 
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An Air-Operated Steam Coaling Crane 


%: @——_——_- 


JE recently inspected the first of two new 
\ steam-driven coaling cranes, being built for 
Russia by Joseph Booth and Brothers, of 
Leeds. These cranes incorporate a number of 
new features designed to give ease and sim- 
plicity of operation with rapid manceuverability 
and smoothness in working. For some time 
their builders had been seriously considering 
ways and means of reducing or eliminating the 
amount of energy and effort entailed in operat- 
ing coaling, and similar cranes over long periods, 
and it was decided this could best be done by 
the avoidance of link and lever controls to the 
various brakes and clutches. Not only does 
the satisfactory arrangement of links present 
certain difficulties to the designer and erector, 
but they must, of necessity, be kept clean and 


manifold to a series of valves which are opened 
and closed by small hand levers. These 
valves admit compressed air to the cylinders 


5 tons 

20ft. minimum, 32ft. maximum 

5 tons at 120ft. per minute 

3 r.p.m. 

300ft. per minute 

Two cylinders, 9in. by 12in., 
developing about 75 H.P. 

120 lb. per square inch 

4ft. 6in. diameter by 9ft. high 

26ft. long over bogies, 7ft. 10in. 
wide, and to suit 5ft. rail 
gauge 


Capacity 
Radius... ... 
Lifting speed 
Slewing speed 
Travelling spee 
Engine one. cab 
Boiler working pressure 
ee ee 
Carriage 


Weight in working order 
(grabempty) ... ... 70 tons 
controlling the brakes and clutches, and a plate 


along the top of the manifold indicates the 





their joints regularly lubricated, if they are to 


relative motions set by manipulating the levers. 
The levers work on the 
cam principle to keep 
the air valves fully 








AIR-OPERATED STEAM COALING 


be kept working freely, particularly under the 
grit-laden atmospheric conditions in which this 
type of crane is used. It was therefore decided 
to eliminate,.so far as possible, the use of 
mechanical means for actuating the motion 
controls and adopt a system of compressed air 
operation for clutches and brakes by means of 
directly coupled air cylinders. To work the 
crane the driver sits in a comfortable wide- 
vision cabin, and, by manipulating a series of 
small levers mounted on a manifold panel in 
front of him, controls the various brakes and 
clutches through air cylinders. All motions 
are preselected, direction of movement is then 
controlled through an engine reversing link 
lever and the speed through a throttle lever 
and a foot-operated main brake on the grab 
holding barrel. 

From the accompanying illustrations and 
drawings will be seen the general arrangement 
and method of operating the crane. Its leading 
particulars are tabulated in the next column. 

The driving position isshown in an engraving. 
The long lever on the left hand actuates the 
Stephenson reversing link of the engine and 
that on the extreme right the throttle valve. 
The panel in front is a compressed air inlet 











opened or closed. The 
upper levers serve to 
operate the brakes and 
grab gear, whilst the 
lower ones § operate 
the clutches. Looking 
from left to right, the 
upper levers are :— 
A, travel brake; B, 
derrick brake ; C, grab 
closing ; D, grab hold- 





ing; and E, slew 
brake. The lower 
levers are for :—F, 


travelling ; G, derrick- 
ing; H, left slewing ; 
and J, right-slewing 
clutches. 

Thediagram, overleaf 
shows the arrangement 
of the air valves and 
cylinders when _ the 
crane is not  opera- 
ting—with brakes 
“on” and _ clutches 
‘‘neutral.’’ Compressed 
air is supplied to the 
control manifold at 
120 Ib. per square inch, 
by a _ steam - driven 
Westinghouse com- 
pressor, through an air 
reservoir and a reducing 
valve. 

The travel brake and 
slew brake are identical 
in design, each consist- 
ing of a single air cylin- 
der operating a floating 
lever loaded by two 
springs, which serve to return the air piston and 
apply the brakes. Connected to the floating lever 
is a strap brake, the ends of which have exten- 
sions to form stops on pins fixed to the brake 
unit. The floating lever and floating anchors 
at each end of the brake strap, together with 
the fixed stops, enables the brake to be equally 
effective for either direction of rotation. These 
brakes are shown in the “on ”’ position, and may 
be released by opening their respective control 
valves A or E to admit air to the cylinder, 
thus raising the piston to counteract the spring 
load on the floating lever. Closing the control 
valves automatically opens the air lines to 
exhaust the cylinders’ and permit the spring- 
load to return the pistons and apply the brakes. 

The derrick brake consists of a cylinder with 
its piston operating the free end of a brake 
strap, the other end of which is connected to a 
pin on the brake structure. A spring on the 
piston-rod returns the piston and applies the 
brake. Here, again, admission of air pressure 
through control valve B releases the brake, 
whilst the exhausting of the air cylinder 
applies it, 

The travel and derrick dog-clutch operating 





CRANE 





KL, a derrick-clutch operating cylinder M, 
and a travelling clutch operating cylinder N. 
As may be seen, the pistons of these cylinders 
are connected to a rocking lever which oscil- 
lates the clutch lever, and so moves the clutch 
—in the middle of the engine shaft—into engage- 
ment with either the derrick or travelling gears. 
The centralising cylinders are normally under 
air pressure with their piston connecting-rods 
forced against their respective stops. These 
cylinders are operated by two separate double- 
acting control valves—F for the travel motion 
and G for the derrick motion. With the operat- 
ing clutch member in the central—or neutral— 
position shown, the centralising cylinders are 
under pressure. For travel motion the control 
lever F is moved to release air from centralising 
cylinder K and admit it to cylinder N, and 
thereby the clutch member is moved into engage- 
ment. Similarly, for derricking motion move- 
ment of the control lever G exhausts centralis- 
ing cylinder L and admits air pressure into M, 
thus moving the clutch member into the 





——— 








DRIVER’S CONTROLS 


opposite engagement. The friction clutch gear 
controlling the direction of the slewing motion 
is similarly arranged to that of travelling and 
derricking, two centralising cylinders O and P 
work in conjunction with air cylinders R and §, 
which operate the left and right-hand slewing 
friction clutches. Admission of air pressure to 
either of the clutch-operating cylinders is 
accompanied by exhausting of air pressure from 
one of the centralising cylinders, and either the 
right or left-hand clutch member is forced into 
engagement. 

The cylinder gear controlling the grab-closing 
and the grab-holding clutches comprises two 
separate though identical arrangements, one 
operating the closing clutch and one operating 
the holding clutch. The pistons of the air 
cylinders are connected to levers, which, in 
turn, operate the clutch engagement gear for 
either the closing or the holding clutch. Return 
springs disengage the clutches when the 
cylinders are exhausted by the opening of the 
control valves C or D. The grab-holding and 
grab-closing clutches are of similar design, each 
comprising a set of three narrow primary and 
three much wider secondary shoes. The set 
of secondary shoes float on a central hub keyed 
to the clutch shaft, whilst the primary shoes 
are arranged to float on a carrier, which is 
free to revolve around the hub carrying the 
secondary shoes. Each of the three primary 
and the three secondary shoes is connected 
together to form a three-piece expanding clutch 
ring. As the primary shoes are expanded their 
engagement with the clutch drum causes them 
to revolve round the carrier on which they are 
mounted. A tongue on this carrier engages 
with the secondary shoes to expand them into 





mechanism comprises two centralising cylinders 





engagement with the clutch drum. This 
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arrangement forms a relay clutch in six sections 
which is equally effective for each direction of | effected by an oil pump driven from 
rotation. Bibles shaft. This pump also supplies lu 

The gear-box is of all-welded construction, ! the bearings of the second shaft ca 
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DIAGRAM OF CONTROLS AND GENERAL ARRANGEMENT OF CRANE GEAR 


Slewing Gear | te Brake Drum Main Brake Drum 
_ al® + 1 i+ s | j 
; a TT Ht \ QU CT Hit 
ir | 
= Bins = a — 
i (“Grab 
et idiaanaiite | LAA | orn L.— Barrel 
™ i capt 1g pg Mees Clutch — = 
_ Tee s Soy Ly 
i= <= 
} h mee . 
in sh a ee 
{ a = ae 
Z aoe y. _7t: iS Grab Closing 
ee o Closini + ——Barrel 
if Servermeres! ? hh 4 Clute 
| | = 
Derricking Gear | | => “ nt 
lia Le iio 











“THE ENGINEER” 


rigidly braced and incorporating heavy flanges 
carrying the bearings of the various shafts. 
Lubrication of the bearings, gears, and sliding 


shaft. 











grab clutches, and thosé of the back derricking 
A Tecalemit grease pump with four 
separate cylinders lubricates independently the 


four barrel shaft bearings. . All other necessary 
parts on the crane are lubricated by means of 
@ grease gun. 

The work on which this type of crane js 
engaged naturally involves a_ considerable 
amount of use of the Stephenson reversing link 
motion, and, to reduce wear to a minimum, the 
links and blocks have been hardened by the 
nitriding process. The crane carriage is mounted 


each of which are driven, through bevel gearing, 
from a central shaft from the gear-box. During 
our visit the crane was put through its various 
motions, and the speed and ease with which 
it was operated were particularly noticeable. 








L.M.S. Traffic Control 
Improvements — 


SINCE its formation in 1923, the L.M.S. have 
had an extensive traffic control organisation, 
dating back to still earlier practices of the 
L.N.W., L. & Y., and Midland Railways. The 
basic principle is the concentration of all details 
of traffic requirements and train running at 
strategic points covering all the principal lines, 
from which, by means of a network of tele- 
phones, the arranging, dispatching, and running 
of trains is directed and kept under constant 
supervision. During the war this organisation 
was, we are informed, invaluable in dealing 
with the heavy traffic which the L.M.S. were 
required to handle and divert from route to 
route. Constant improvements have been 
made in this control system, and it is claimed to 
be in the first rank of railway control organisa- 
tions in the world. 

The L.M.S. are now introducing a further 
improvement of a major character. Nineteen 
operating districts are being formed by merging 
the existing forty-two control districts in 
England and Wales, and in each of these new 
areas a district operating manager will be 
appointed with responsibility for all train 
running and for the organisation of passenger 
and freight services in his district. These 
officers will also be in charge of passenger 
stations, traffic yards, and for recruitment and 
training of the operating staff concerned. 

To enable them to carry out these duties, the 
offices of the district operating managers are 
being equipped with modern telephone appa- 
ratus, so that contact can be made with every 
stationmaster, engine shed, carriage shed, goods 
marshalling yard, and signal-box in the area. 
Each district operating manager’s office is 
being equipped with a geographical board 
depicting the section of the line controlled, and 
each of the staff will be able to see at a glance, 
without moving from his chair, every train on 
the stretch of line for which he is responsible. 
The majority of long-distance trains have to 
pass through a number of areas, but are only 
within a particular control area for a very short 
period, and the fact that under the improved 
system such trains will come under fewer 
separate controls will, it is anticipated, permit 
of higher selectivity of all trains and not merely 
important express trains, as hitherto. 

Three of the new offices are already in opera- 
tion—Birmingham (Western), Leeds, and Stoke. 
The remaining sixteen district operating 
managers will be at London (Euston), London 
(St. Pancras), Rugby, Birmingham (Midland), 
Crewe, Manchester, Chester, Liverpool, Preston, 
Barrow - in - Furness, Leicester, Nottingham, 
Sheffield, Derby, Gloucester, and Wakefield. 
This modernisation scheme, which, we are 
informed, will cost £1,000,000, forms a part of a 
scheme for modernising facilities for which the 
L.M.S. board in 1944 gave provisional approval 
to an outlay estimated at £48,000,000. 


StokE ContTrROL OFFICE 


As part of the above-described improvement 
scheme, it was decided to refit the existing 
Stoke-on-Trent control office with modern 
equipment, which involved the complete re- 
placement of all existing telephone equipment 
and furniture. The new control room is illus- 





trated in the accompanying engraving. 


on two swivelling bogies, the outer wheels of 
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Accommodation is provided for nine operators, 
four positions being equipped with area diagram 
poards on which traffic movements are plotted, 
these boards being placed so as to be easily 
viewed from all other positions in the office. 
Each operator is provided with a separate desk 
and keyboard unit, the keyboard being recessed 
into the top of the desk on the right-hand side 
of each operator. An independent switchboard 
js provided for circuit switching. 

In order to allow for flexible staffing arrange- 
ments, all circuits are connected to each key- 
poard, which provides, in addition, inter- 
communication between all operators and 
administrative offices, and independent connec- 
tion to the main station exchange. 

In modernising the terminal equipment at 
the control office, no alterations were made to 
the external ci:cuit operation, whereby the 
control office is selectively called by a reverse 
loop battery or differential ring and outstations 


mains supply, and operation of ringing trip 
relay sets. The ringing trip relay sets are pro- 
vided to guard the ringing battery when ringing 
out on a faulty circuit. In addition to the 
normal display of alarm signals on the appa- 
ratus racks, these signals are also repeated to a 
panel fitted on the control office, complete with 
reset switches. 

During certain periods of the day, selected 
control circuits are used for the setting up of an 
inter-control office conference network, and for 
this purpose it is necessary that the circuits 
concerned should be available only to the 
persons concerned. This facility is provided 
by the relay switching of lines, via conference 
keys, situated on the fault alarm panel in the 
control office. 

All cabling is carried out in lead-covered 
switchboard cable. Each keyboard and switch- 
board is cabled back to the local side of an 
intermediate cable frame in the apparatus room. 











STOKE TRAFFIC 


are called by code. Provision has, however, 
been made for operation of inter-control office 
circuits on a full selection basis by digit dialling, 
but this facility has-yet to be put into operation. 

Incoming calls to the control office are indi- 
cated by the display of associated “call” 
lamps on all keyboards and switchboard. A 
call is answered by operation of the associated 
circuit key to the ‘‘ speak ”’ position, the ‘‘ call ” 
lamps being extinguished and ‘ busy ’’ lamps 
displayed. Operators’ telephone is then con- 
nected to line, and conversation may proceed. 

An outgoing call is made by operation of a 
circuit key to the “‘ speak” position, “* busy ”’ 
lamps being displayed and operators’ telephone 
and ringing unit connected to line. The required 
outstation is code-called by operation of the 
respective ringing key, as indicated on the 
circuit code card. On completion of conversa- 
tion, the “‘ speak ’’ key is restored to normal 
and “busy” lamp is extinguished. ‘“ Busy ”’ 
lamps may be displayed by operation of the 
circuit key to the “ hold ”’ position, this facility 
allowing a particular circuit to be held whilst 
information is obtained from another circuit. 

Intercommunication between operators and 
administrative offices is provided by a rotary 
P.A.X. unit, each keyboard being fitted with a 
dial and dial key switch, circuit operation being 
similar to that for control circuits. 

All “ call” and ‘‘ busy ” lamps are normally 
operated from the A.C. mains, through step- 
down transformers at 24 volts. The P.A.X. 
unit, operator’s telephone, and relay sets are 
operated from duplicate 26-volt secondary 
batteries. Ringing-out on control circuits is 
also derived from a secondary battery. A 
failure of the mains supply results in the opera- 
tion of “ call ’’ lamps being automatically trans- 
ferred to the 26-volt secondary battery through 
contactor switches. 

Fault alarm signals are provided to cover 
failure of any circuit or position fuse, failure of 





‘via jumpers, thus, it is claimed, providing a 


CONTROL ROOM 


Cabling from the relay set rack and fuse panel 
rack is terminated on the multiple side of the 
same frame, and connected to the local side, 


completely flexible arrangement for testing and 
faulting. All external circuits are connected to 
the equipment through main cable frame which 
provides full protection against lightning, &c. 
A test desk, fitted adjacent to the main frame, 
is provided with a keyboard on which all circuits 
are terminated, thus providing the maintenance 
man with the same facilities as the control 
operators. 








Oil Spray Collection on Thread- 
Grinding Machines 


A CERTAIN factory working on thread grind- 
ing was seriously inconvenienced by oil spray 
and vapour given off during thread-grinding 
processes on eight machines. Bus-bars, plug-in 
boxes, &c., became a source of danger, the whole 
building, including works offices, being sub- 
jected to a penetrating mist of oil. Finally the 
factory inspector insisted on the adoption of 
suitable preventive measures being taken, as 
the employees were working under adverse 
health conditions. 

The problem was laid before Dallow, Lambert 
and Co., Ltd., of Leicester, whose approach to 
the subject was that if the oil could be extracted 
from the atmosphere the remaining smoke from 
the cutting operation could be adequately dealt 
with by normal ventilation means. General 
mechanical ventilation had been attempted 
without alleviating conditions inside the build- 
ing to any appreciable extent, and causing 
further trouble by creating an oil deposit on the 


An individual unit powered by a } H.P. 
motor was designed for each macnine. This 
unit was supported above the machine, the 
operator still having complete access for work- 
ing. Special impingement type filters were used 
in the unit, the resulting precipitant draining 
back into the oil tank of the machine. 

Tests were taken by the engineer at the 
M.A.P. factory concerned. He reported that 
after running the unit for one or two days, clean 
new filters were weighed, inserted in the unit 
and left under working conditions for one hour, 
after which, with reasonable care to prevent 
spillage, they were removed and weighed again, 
showing a resultant increase in weight of 
5o0z. It is not unreasonable to allow a further 
ounce to cover spillage or dripping back into 
the oil tank of the machine during the test, 
so that the total reclamation for one hour 
can be put at 60z. The machines are being 
used for a minimum of 52 hours per week, and 
the oil in question equals 0-055 pint per ounce. 
Therefore the oil extracted from the atmosphere 
per week per machine is 2-15 gallons. A check 
on the oil stores revealed that approximately 
2-5 gallons of oil per week are used to top up 
one machine. When the oil still adhering to 








Oi. SPRAY COLLECTING UNIT 


finished components, operators’ hands, &c., is 
taken into consideration, the efficiency of the 
filters would appear to be nearly 100 per cent. 
It is also recorded that a piece of clean linen 
was suspended 18in. above the cleaned air 
discharge pipe for 24 consecutive working 
hours, and no trace of oil was discernible on the 
linen at the end of this period. 

These figures appear to prove the economic 
value of the equipment, if only for the actual 
amount of oil saved, namely, 17-2 gallons per 
week for the eight machines, quite apart from 
the healthier conditions for the operatives and 
the resultant cleanliness and freedom from oil 
vapour in the department generally. 








A Plastic Protective Coating 
Process 


WE have received from Plastic Spray, Ltd., 
3, Vere Street, London, W.1, particulars of its 
** Plastoglaze ” protective plastic finishes and 
coatings. The material used in this process 
consists of synthetic resins, plasticizers, and 
solvents, to which a hardener is added imme- 
diately prior to use. It may be applied by 
dipping, brushing, or spraying to wood, hard- 
board, metal, &c., and when fully polymerised 





roof and on passers-by in the adjoining road. 


is claimed to be insoluble in water, acetone, 
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petrol, turpentine, oil, alcohol, and other 
solvents. It is strongly resistant to atmospheric 
influences, mild acids and alkalis, sea water, &c., 
and is to a large degree heat-resisting. The 
plastic film is completely homogeneous, and, 
although it will harden in normal temperatures, 
polymerisation can be considerably accele- 
rated by the application of heat. 

In application, a primary coat is sprayed on 
to the surface to be treated, with standard 
spraying equipment, at a pressure of 40 lb. per 
square inch. After-allowing 10 min. for the 
excess solvents to evaporate, heat treatment is 
applied by meansof the “‘Cyclone generator,’’des- 
cribed below, for 5 min. The coat is then allowed 
to air cool for a further 5 min. Subsequent 
coats may then be applied, following the same 
procedure, the final coat being given 15-20 min. 
heat treatment. Alternatively, heat may be 
applied only to the final coat, each intermediate 
coat being allowed 15 min. to air dry. 

The ‘Cyclone generator” illustrated has 
been designed to supply heat for the “‘ Plasto- 
glaze”? group of materials, or other types of 
paint finishes, in order to accelerate drying and 
hardening. With it the heated gases of com- 
bustion are directed on to the painted surfaces 
by means of flexible hoses. The flow of gases 
assists the removal of solvents, and leaves a 
smooth hard surface, upon which dust or other 
impurities in the air have had little time to 
adhere. 

The apparatus is portably mounted on a 


pression plates is variable up to a maximum of 
22in. For transverse tests a range of spans 
between 9in. and 48in. may be used. 

The weighing lever system is carried on two 
substantial top beams, which are supported on 
the base by four mild steel columns. Between 
the top beams are set the. hydraulic straining 
cylinders. A second order knife-edged lever 
with a fulcrum on the top beams, carries the 
weighing frame, which comprises transverse 
beam, weighing wedge-box, connecting-rod, and 
main shackle. Between the dial unit and the 
second order lever is an intermediate lever, on 
which means are -provided for effecting the 
change in capacity of the machine. A hand 
wheel on the right-hand side of the main column 
is partially rotated to bring any one of the four 
capacity ranges into commission. As the hand 
wheel is rotated to select any of the ranges, the 
figures of that range are shown on the dial. 
The dial consists of a 
single concentric scale, 
bearing the minor mark- 


The British Council 


In a statement describing the activities of the 
British Council, just published, an interesting 
section deals with the Engineering Panel, under 
the chairmanship of Sir William Larke, and the 
Engineering Department of the Council, directed 
by Professor 8. J. Davies, who acts as Con. 
sultant of the Department and Secretary of the 
Panel. One important field is that concerned 
with the practical and academic training of 
overseas students coming to this country, and 
advice has been given concerning the placing of 
over 100 students from the Argentine, Chile, 
China, Colombia, Costa Rica, Ecuador, Egypt, 
Guatemala, Greece, Iceland, Mexico, Palestine, 
Persia, Peru, Poland, Spain, and Turkey. Valu. 
able work has been done by British engineers 








ings of the chart. The 
major figures covering 
the complete range on 
each capacity are on a 
figured disc behind a 
masking plate having 
sight holes or windows. 
The figured disc is con- 
nected to the capacity 
change mechanism, so 





mild steel platform, and comprises an electric 
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HEAT TREATMENT 


motor driving an impeller, on the side of which is 
a combustion chamber. The burnt'gases from 
the combustion chamber pass straight into the 
impeller, which forces them out into a hose 
coupling manifold, whence they are conveyed 
by the flexible hoses to the painted surfaces. 
The heat of the outgoing gases is controlled by 
a thermostat coupled to a valve at the gas inlet. 
Either town or Calor gas may be burnt in the 
combustion chamber. 








A Universal Testing Machine 


THE 50-tons capacity hydraulically operated, 
dial-indicating, universal testing machine shown 
in the accompanying illustration is now being 
made by Samuel Denison and Son, Ltd., of 
Leeds. Its loading at maximum capacity is 
indicated in 0-05 ton or 100 lb. units, and it has 
three sub-capacity ranges :—25 tons, graduated 
in 50 Ib. units, or 0-025 ton; 10 tons, in 20 Ib. 
units, or 0-01 ton; and 5 tons, in 10 |b. units, 
or 0-005 ton. A similar machine with a maxi- 
mum capacity of 30 tons, graduated in units of 
0:05 ton, or 1001b., has sub-capacities of 
15 tons in 0-025 ton, or 501b.; 6 tons, in 
0-01 ton, or 201b.; and 3 tons, in 0-005 ton, 
or 10lb. The distance between the wedge- 
boxes may be varied between lin. and 24in. 
The distance between the 2in. diameter com- 








GENERATOR 


the relative figures appear at their respective 
windows. The load on a specimen is indicated 
by a pointer, and a second pointer mounted upon 
the cover glass is used to indicate the maxi- 
mum load applied during a test. The latter 
pointer is connected to a knob on the outside 
of the glass in order that it may be returned to 
zero by hand. 

The hydraulic cylinders operating the strain- 
ing gear are fed with oil by a high-speed multi- 
piston variable displacement motor-driven 
pump, which gives practically pulsationless 
operation. This pump runs at constant speed, 
and its displacement may be varied from nil 
to maximum by minute increments and decre- 
ments, so that the speed of travel of the strain- 
ing-box wedge can be varied as required. A 
fine control valve, operated by a hand wheel at 
the front of the machine, may also be used to 
control the speed of loading. When opened, 
this valve permits the bleeding back of oil 
from the cylinders to the tank. Use of this 
fine control valve permits the loading and un- 
loading of specimens with great precision and 
ease, and it also enables loads to be held at 
any desired figure. Return of the hydraulic 
cylinders is effected by opening a large valve, 
which permits the oil loading them to be forced 
out into the tank by the action of recovery 
springs. The straining head is continually 
urged upwards by these springs, thus backlash 
is avoided. Loading of specimens may begin 
at zero and load is applied positively throughout 
testing. 





UNIVERSAL TESTING MACHINE 


and scientists, serving.as advisers and pro- 
fessors in overseas universities and technical 
colleges. Suitable candidates have been chosen 
for posts in many countries, and further advice 
has been given on developing systems of engi- 
neering and scientific training and education 
with British equipment. Government officials 
from overseas have been invited by the Council 
to come to this country and study for them- 
selves our systems of training. Professor 8. J. 
Davies has recently made two tours in the 
Middle East, during which he visited Egypt, 
Palestine, Lebanon, Turkey, Iraq, and Persia. 
He discussed the appointment of British pro- 
fessors and advisers, and systems of training and 
education, and gave first-hand information 
relating to the proper understanding and appre- 
ciation in Middle Eastern countries of the engi- 
neering qualifications granted by the major 
British engineering institutions. The supply 
of British text-books in engineering subjects and 
technical periodicals was also dealt with. A 
regular service of illustrated articles discussing 
recent progress in the British engineering 
industry has been developed in the Engineering 
Department of the Council, and these have been 
reproduced in many overseas technical journals. 
Engineering booklets on the lives of the great 
engineers have been produced and circulated in 
different languages, and much has been done in 
collaboration with the British Standards Insti- 
tution in translating and distributing standard 
specifications. Sets of specifications in English 
have been presented to suitable centres overseas. 
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The Engineering Work of 
the Clyde Lighthouses Trust* 


By D. ALAN STEVENSON, B.Sc., F.R.S.E.+ 


A KEEN practical interest in assisting naviga- 
tion in the Clyde area—well in advance of the 
times—was taken by the Merchants’ House of 
Glasgow, when it promoted an Act of Parlia- 
ment in 1755 which declared that ‘“‘ the entry 
into the River Clyde is extremely dangerous, 
whereby ships are frequently in great hazard of 
being shipwrecked, especially in the night-time, 
which might in a great measure be prevented 
by a Lighthouse on the summit or South-west, 
end of the Island of Little Cumray, which will 
be a public benefit ’’ and that “‘ there are several 
shoals and flats in the Firth and River of Clyde, 
which if removed or marked out by Beacons 
would render the navigation more safe and 
commodious: whereas there is no fund pro- 
vided for answering the purposes aforesaid.” 
The Act established the Cumbrae Lighthouse 
Trust, with power to erect and fix beacons, 
buoys, land, or seamarks in the Firth of Clyde, 
and to remove shoals for the improvement of 
navigation below Greenock. It was provided 
that of the surplus of the specified dues, one 
sixth should be expended in the equipment of 
the harbour of Greenock and five-sixths in 
the improvement of the River Clyde above 
Greenock. This Trust appears to have been 
the first public body to be established in Great 
Britain for the express purpose of erecting and 
maintaining lighthouses and buoys, for it was 
not until thirty years later that the Scottish 
and Irish Lighthouse Boards were instituted, 
and that Trinity House—though possessed of 
rights to erect seamarks but without powers to 
levy dues on shipping to provide for their 
upkeep—took a direct active part in establish- 
ing lighthouses. In 1871 the Cumbrae Trust 
was superseded by the Clyde Lighthouses Trust, 
in which one half of the Trustees represent the 
interests of Glasgow and the other half represent 
the interests of Greenock and Port Glasgow. 

The essential purpose of the Trust is to assist 
navigation by engineering works—the provision 
of lighthouses, buoys, and beacons, fog and radio 
signals in the river and firth of Clyde and the 
sea lochs connected with it; that is, the sea 
area enclosed by a line drawn east and west from 
the south end of Little Cumbrae Island and a 
line drawn approximately northwards from 
Newark Castle to just above Port Glasgow. 
Included in this area is the west end of the Clyde 
Channel from the sea to Glasgow, which the 
Trust is responsible for maintaining ir position 
and depth for a distance of 4 miles. Altogether, 
170 miles of navigation is included in the area. 

It will be abundantly clear from the following 
particulars that not only by the very early 
institution of the Cumbrae Trust, but also in 
every department of lighthouse service, the 
Clyde shipping interests through this Trust 
have shown themselves to be well abreast of 
lighthouse authorities in this country and 
abroad. With the best technical advice they 
can obtain and with intimate knowledge of the 
Clyde area, they can readily assess the value of 
proposed improvements and in what direction 
advances are required. Hence they take the 
responsibility of adopting them before Govern- 
ment or semi-Government Departments can 
venture to do so. The more interesting features 
of the Trust’s lighthouse service and the develop- 
ments first introduced into it are best given 
under separate headings. 


LIGHTHOUSES 


In accordance with the practice of the day, 
the first Cumbrae Lighthouse was an open coal 
fire placed on top of Little Cumbrae Island, over 
400ft. above sea level. In 1789—about two 
years after the recently invented oil lamps with 
chimneys and with paraboloidal reflectors had 
been introduced into the new Scottish light- 
houses erected by the Commissioners of 
Northern Lighthouses—the Trustees had 
planned to adopt this improved catoptric 
lighting system, and in 1792 introduced it in a 





* The Institution of Engineers and rina perme in 
Scotland, November 20th. 
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new lighthouse on Little Cumbrae, built at a 
lower level of 100ft. above the sea, and just on 
the edge of the narrow channel leading into the 
Clyde estuary. The economy resulting from the 
new method of lighting, coupled with the 
revenue from increasing traffic, enabled the 
Trustees to build Cloch Lighthouse in 1797 and 
Toward Lighthouse in 1812, in addition to other 
seamarks. The lighting of Cloch and Toward 
lighthouses also was by oil lamps and reflectors, 
and the excellent design and lay-out of the three 
lighthouses, towers, and buildings is shown by 
their retention with but little alteration at the 
present day. 

The next great improvement in lighthouse 
optics was the introduction in France in 1819 
of the dioptric system (in which lenses and 
prisms are built up in the form of a refractor 
and set in front of the illuminant). This system 
was developed largely in Scotland in the service 
of the Commissioners of Northern Lighthouses 
and by the English and French glass manu- 
facturers. In this development the Clyde 
Lighthouses Trust had no part, except in the 
adoption of this system at Cumbrae and Cloch 
lighthouses, along with the improvements of 
the day, such as the mercury bath to float the 
optic. At Garroch Head beacon the Trustees 
adopted the largest size of lenticular apparatus, 
namely, an optic built up of prisms of 1330 mm. 
focal distance, which is the largest size made. 
Nowhere else has apparatus of such long focal 
distance been used in unattended beacons. The 
prisms here and at Skate Island beacon are 
made of equiangular section, which is also 
unusual in giving greater brilliancy than the 
usual design. Garroch Head beacon has sections 
of this apparatus to increase the light in the 
directions up and down the narrow Cumbrae 
channel with less powerful optical sections 
across it. 

In 1930 the Trustees decided to install a 
more powerful light at Toward Lighthouse, and, 
on the advice of their engineers, introduced 
large glass mirrors of 1000 mm. focal distance. 
These were the first of their kind, and a com- 
plete departure from previous lighthouse prac- 
tice. They have been a great success in pro- 
viding a brilliant light at a third of the cost of 
the customary lenticular apparatus. This 
system is a reintroduction and development of 
the old mirror system, introduced about 1780, 
which, up to 1930, every text-book on light- 
house optics declared to be obsolete. There is 
not much scope now in Britain for the use of 
this apparatus, as few lighthouses require the 
renewal of optical apparatus. But the mirror 
system has been adopted elsewhere in Scotland 
and by the Irish Lights Commissioners at the 
Tusker Lighthouse and before the outbreak of 
wa: was being manufactured for lighthouses in 
France. By adopting this new development of 
mirrors, the Clyde Lighthouses Trust has intro- 
duced a major improvement in lighthouse engi- 
neering, which cheapens the cost of lighthouses 
and thereby must benefit navigation every- 
where. 

Cumbrae and Cloch lighthouses have dioptric 
lights of 158,000 and 200,000 candle-power 
respectively, the former being double flashing 


and the latter single flashing white lights. They | « 


are lit by acetylene. Toward light is a single 
white flashing light from mirrors, using an 
incandescent oil mantle. The optical apparatus 
at Cloch and Toward is rotated on mercury 
floats. At Cumbrae fuel oil is pumped up from 
the boat harbour by compressed air, which also 
operates the crane to lift stores up the cliff face. 
There are emergency landing-places. Cumbrae 
and Cloch lighthouses are equipped with radio 
telephones. 

In addition to the three lighthouses, there are 
fourteen lighted:and eleven unlighted beacons. 


Buoys AND BEACONS 


Before 1861 no buoys or isolated beacons 
bearing lights existed, though the need for such 
was great. In that year the Trustees satis- 
factorily introduced gas into Port Glasgow 
Perch, an off-shore beacon. This was a fixed 
light, which used much gas and required fre- 
quent attendance or supply by pipe line, but in 
1880 the problem of lighting buoys was solved 
at a stroke, and shipping everywhere benefited 
enormously when the first lighted buoy was 


established by the Trustees at Rosneath Patch, 
and soon thereafter lighted buoys were used in 
thousands all over the world. This was one of 
the most notable achievements in lighthouse 
engineering, as lighted buoys are a very con- 
venient seamark and are of immense benefit 
wherever ships navigate. In this first buoy, 
oil gas, which could be made cheaply and was 
compressible without danger, was used, thus 
rendering unnecessary a large gas store. At the 
same time means were introduced for cutting 
down the gas consumption still further, and 
thus reducing the gas container to.small dimen- 
sions. This gave the light a flashing character 
and enabled buoys and beacons to have different 
flashing characteristics, so that they could be 
distinguished from one another—another valu- 
able achievement. The Clyde was the first river 
to be lighted by buoys and beacons. As a 
record of this achievement, the original lighted 
buoy is now established, after about forty years’ 
service, in the courtyard of Cumbrae Lighthouse. 
The essentials of this buoy are not changed at 
the present day. 

Since 1933 the Trustees have had at Port 
Glasgow an electrically lit flashing buoy, which 
they imported from America, and it was the 
first to be used in Europe. In 1939 they 
extended this method of lighting to beacons, 
and fitted Otter Beacon with an electric light, 
the electricity being supplied by batteries, the 
recharging of which is a simple matter as the 
chemicals and elements merely require to be 
partially replaced every four or eight months. 

Though the Trustees experimented with all 
the various methods of lighting buoys and 
beacons, they found it advisable to adhere to 
oil gas illumination, as it gives at less expense 
than acetylene or electricity advantages to the 
navigator, in that occulting lights (where the 
length of flash is longer than that of the eclipse) 
can be used, and the lights can have considerable 
vertical divergence so that they can be well 
seen from the high bridges of vessels passing 
close to the light buoy. In 1945, as an alterna- 
tive to oil gas, the Trustees introduced propane 
gas in several buoys, and this illuminant may 
eventually prove to be cheaper than oil gas, 
and yet have the same advantages and equal 
brilliancy. There are thirty lighted and thirty- 
four unlighted buoys. 


Foe SIGNALS 

Bells and gongs as fog warnings were in use 
in early times, but it was in America that fog 
or sound signals regular in operation, of specific 
characteristics in timing, and of considerable 
power, were first used to assist navigation. In 
1865 the Trustees established one at Cumbrae. 
It was probably the first sound signal to be 
established in Great Britain, and it was not 
until.1875 that the Commissioners of Northern 
Lighthouses erected their first fog signal. At 
the time when the Cumbrae signal was estab- 
lished, considerable doubt was expressed as to 
its likely value, and it was even considered a 
possible harm to navigators. But the Trustees 
pushed on the project, though, in the “ Notice 
to Mariners ’’ describing its introduction, they 
‘* certiorated all parties concerned ” that they 
must not be considered or held to be in any 
way responsible for its effect or due practical 
operation.”” Engines to supply the compressed 
air necessary for operating the signals were a 
novelty at lighthouses, and a considerable risk 
of breakdown was faced as they had to be put 
in charge of unskilled lightkeepers, to whom 
machinery was a marvel. An Ericsson caloric, 
or hot air, engine was chosen to operate the 
Cumbrae signal. The Trustees took other novel 
steps when they introduced a fog signal operated 
by a gas engine at Kempock Point in 1875, 
and also when they introduced, as a distinction 
in fog signals, whistles of different pitches, one 
sounded after another—an innovation at Cloch 
Lighthouse in 1874. 

The chief shipping approach to the river and 
estuary of the Clyde is through the narrow 
channel, 1} miles wide, passing westward of 
the Cumbraes; the great volume of traffic 
makes Little Cumbrae Lighthouse one of the 
most important in Britain, and any means to 
render this channel safer must be considered. 
In 1922 the Trustees decided to strengthen the 





aerial fog signal and an installation was designed 
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which is the most powerful in the country. It 
has a total horsepower of 120, with a period of 
35 sec. between the groups of blasts—such a 
short interval being considered a necessary 
warning owing to the speed of vessels and the 
narrowness of the channel. The sounding 
instrument is a diaphone, which is a longi- 
tudinal vibrator or piston giving high mecha- 
nical efficiency. Though a British invention for 
church organs, the diaphone had only been 
used in lighthouses in Canada and the United 
States of America, apart from trials in Ireland. 
A very large diaphone with air compressing 
plant operated by slow-running oil engines was 
specially designed and installed at Cumbrae, 
and the engines are to-day practically as good 
as when installed over twenty years ago. The 
signal is started instantaneously whenever fog 
is observed, there being a large battery of air 
tanks to bridge the gap until the plant is pump- 
ing. The engines are heated by acetylene 
instead of the usual blow lamp, and are then 
started in the usual way with compressed air. 
The adoption of the diaphone at Cumbrae, 
where it successfully gives a fog signal of almost 
maximum possible power, led to its introduction 
in England, Europe, and elsewhere, where it is 
now the standard form of compressed air signal 
—the most powerful type of aerial sound signal. 

Another development in fog signals intro- 
duced by the Trustees, though not of major 
importance, is that during fog the optical 
apparatus of the lighthouses is rotated auto- 
matically by compressed air from the fog signals, 
thus avoiding the necessity for the lightkeepers 
to attend to the light, and they are therefore 
free to devote their whole attention to the fog 
signal machinery. When fog occurs during 
the day the Trustees’ lighthouses exhibit their 
lights. This arrangement is found a remarkable 
aid to vessels in this crowded navigation. 

Cumbrae fog signal gives three and two 
blasts alternately. The fog signals at Cloch 
and Toward are a siren and a reed respectively. 
Those at Rosneath beacon and on Fort Matilda 
pier are automatic acetylene guns. Bells 
operated by electricity are maintained at 
Gourock and Priuces piers. There are eight fog 
signals belonging to the Trust. 


Rapio CONTROL 


In 1914 the Trustees took a new step in light- 
house engineering by the introduction of radio 
for the purpose of operating a fog signal from 
a distance. This installation of 1914 also 
opened an entirely new era in radio engineering, 
as it was the first occasion on which radio was 
used to operate a valve from a distance or to 
perform any mechanical operation across space, 
or, in fact, to be used for any purpose other than 
the Morse code signalling. An automatic fog 
signal was erected on a pile structure in the 


Firth of Clyde at Rosneath Patch, and the signal into an instrument of practical scientific 


signal was started and stopped by radio impulses 
from Gourock pier, 1} miles away. Thus a fog 
signal was provided at a fraction of the cost 
that would have been necessary for the erection 
on the Patch of a sea structure on which light- 
keepers could dwell and personally operate a fog 
signal there. The wireless installation was 
designed by the Marconi Company from the 
original model by the Trustees’ engineers. It 
was renewed at the commencement of the 
present war when the opportunity was taken 
to incorporate the most up-to-date valves and 
circuits. The installation is arranged so that 
one of the Clyde pilots from their office at 
Gourock pier operates the two fog signals across 
the sea at Rosneath Patch beacon and Fort 
Matilda pier. 

The distant control of unattended lighthouses 
and fog signals established on isolated rocks and 
other situations is clearly desirable for reasons of 
maintenance and finance, and to avoid the con- 
struction of substantial sea-exposed structures 
to accommodate lightkeepers, and the Trustees’ 
pioneer stepin this direction has been followed by 
the Commissioners of Northern Lighthouses and 
by the French and United States Governments. 


SyncHRonovus SouND AND Rapio SIGNALS 

The development of radio in navigation 
signals, chiefly in the United States, was not 
overlooked by the Trustees, and about 1927, 


noise into the air, from which the Admiralty 
warn navigators they must not judge distance. 


in 1929 and was so successful that another 
similar installation was set up at Cloch Point 
Lighthouse in 
facilities of this type of signal are particularly 
useful in the vicinity of this lighthouse, where 
the traffic passing to and from the Cumbrae 
narrows is swelled by a large amount of estuarial 
shipping. A renewal and improvement of the 
Cumbrae installation has just been completed. 
Doubtless, now that the war is over, the 
Trustees will find it advisable to introduce 
on the Clyde signals developed from *‘ radar ” 
and other recent inventions which they are 
watching. The Trustees operate seven radio 
installations. 


the river front at Port Glasgow, complete with 
plant to make oil gas for the buoys and beacons. 
Here all the maintenance work required in the 
service is undertaken by the master of works. 
There is also a berth for the Trustees’ tender 
“Torch” at Port Glasgow harbour. This 
vessel, 130ft. in length, was designed specially 
for the work and is equipped with gas tanks and 
compressor, a test room for buoy-flashing 


to. establish a radio signal to facilitate the 
passage of vessels through the Cumbrae channel 
and its approaches. From an aerial sound signal 
alone a mariner can judge his direction only 
very roughly, and the universal type of wireless 
fog signal (or direction-finding station) enables 
vessels to take their bearings accurately, but 
from neither of these types of signal can he 
obtain his ship’s distance from their source of 
emission, and it is such knowledge of his varying 
distance off that is his principal requirement in 
passing Cumbrae. The Trustees therefore 
adopted a unique arrangement, namely, a 
synchronised radio and aerial sound signal. 
This signal at Cumbrae is a variety of s ,und- 
ranging which is normally done by stop-watch, 
but at Cumbrae a stop-watch is not required, 
as the radio portion of the signal includes time- 
counting. 

Among the reasons that caused the Trustees 
to adopt this new variety of sea signal is that 
in using the ordinary radio D.F. installations 
established for general open navigation on the 
coasts of Britain and abroad, navigators must 
lose time in observing and reducing the neces- 
sary cross bearings to give a ship her position. 
The radio emission from one station must be 
timed apart from another, and the errors in 
taking bearings from the D.F. stations along 
coast lines and across alternate stretches of 
water and high land are too considerable to give 
the necessary accuracy for a close navigation, 
such as through the Cumbrae narrows, when 
vessels must keep moving. In fact, in the area 
round Cumbrae (and generally within the 
Trustees’ jurisdiction) bearings from _ the 
nearest D.F. stations at Mull of Kintyre, Isle 
of May, Butt of Lewis, and Northern Ireland 
are not sufficiently accurate to lead vessels 
through this 1}-mile-wide channel. 

From the Cumbrae Lighthouse a radio signal 
is emitted in the form of a “‘ talking beacon,” 
which broadcasts by wireless the name of th 
lighthouse and actual sound of the fog signal 
blasts and speaks distances, so that any vessel 
with even an ordinary domestic portable wire- 
less on board is told her distance and also obtains 
her direction or bearing from the lighthouse. 
The electricity for the radio transmitter at the 
lighthouse is generated simply by means of a 
little air from the fog signal engines. This 
distance-giving installation was the first to be 
established in the world, and has since been 
installed at about 100 lighthouses in the United 
States, where the synchronous method is 
telegraphic. The well-known Thomas Gray 
Memorial Prize was awarded for this installa- 
tion by the Royal Society of Arts, on the advice 
of a committee which included representatives 
of the Admiralty and Trinity House, as they 
judged it to be the most valuable navigation 
invention of its time. It turned an aerial fog 


value for navigation instead of it merely emitting 
The Cumbrae talking beacon was installed 


1939. The distance-giving 
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SERVICING THE LIGHTHOUSES AND Buoys 
The Trust has a buoy store and workshop on 





of impediments on which buoys can be handled 
freely, and crane and derricks which have been 
found valuable for dealing with Admiralty 
moorings during the war, when the staff have 
given their services to the limit, in addition to 
carrying on the essential work of the Trust. 


Marin CiypE CHANNEL 


The navigable channel extends eastwards 
from Princes pier, where it has a width of 500ft., 
to above Port Glasgow, where its width is 
350ft., and the channel lines unite with those 
of the Clyde Navigation Trust, which is respons. 
ible for the upper reaches. By the Act of 1912 
the Clyde Lighthouses Trust is bound to main. 
tain its channel at the depth of 27ft. at 
L.W.O.S.T., or 33-1ft. below O.D., but by an 
Act of 1940 it was authorised to deepen 2ft, 
lower seawards from Garvel—that is, from 
above Greenock. In 1871 the channel depth 
had been 18ft., and in 1880 23ft. had been 
authorised. With a depth of 27ft. throughout 
and up to 29ft. at the seaward end, the Trustees’ 
channel is fully up to the requirements of the 
channel above Port Glasgow. From 1912 to 
1917 deepening and maintenance work was 
carried out mainly by the Trustees’ own plant, 
but since 1919 it has been done by plant hired 
chiefly from the Clyde Navigation Trust. 

Just prior to the war the Trustees were faced 

with the problem of deepening and widening 
the channel to give passage to the “‘ Queen 
Mary” and ‘ Queen Elizabeth,” particularly 
to allow these vessels to negotiate the curve at 
Garvel. The usual engineering practice would 
have been to straighten the river and flatten 
the bends, but on their engineers’ recommenda. 
tion the Trustees deepened right into the bends, 
This method was successful, the cost being 
£10,000 against an expenditure of about 
£120,000 which would have been necessary to 
straighten the river. Factors influencing this 
decision included the nature of the bottom and 
of the banks, the existing depths and currents, 
the configuration in the locality, and the future 
maintenance of the altered channel, as well as 
the considerable time required to carry out the 
greater work. Though exposed to complicated 
tidal influences and without walls, except on 
one side for a short distance off Garvel Embank- 
ment, experience has shown the general lines 
of channel to be excellent, This is demon- 
strated by the very small amount of silting 
required to be removed in maintenance—not 
annually, but every few years. It occurs only 
at two or there particular points. It is remark- 
able that there is no more silting occurring in 
this channel deepened to nearly 30ft. than when 
it was nearly 10ft. less. 
From 1790 to.the present day the engineer- 
ing work of the Trustees has been carried out 
by the writer’s firm, both in the lighthouse 
and conservancy departments. It should be 
recorded that the late Mr. J. Farie Anderson 
managed the affairs of the Trust for over fifty 
years, and this work is now carried out by Mr. 
D. Stanley Dickson. Much of the encourage- 
ment given to improvements and innovations 
is due to these gentlemen. Mr. H. W. Liddell, 
the master of works, gave invaluable assistance 
in carrying out these developments. 








G.W.R. Wiretess Stations.—A network of 
sixteen fixed and mobile wireless stations was 
operated by the G.W.R. during the war. This 
network was a stand-by for use in the event of 4 
breakdown of land-lines through enemy action. 
The fixed stations were sited near the company’s 
headquarters in London, Reading, Swindon, and 
Cardiff ; the mobile stations at key points in the 
West of England, South Wales, and the Midlands, 
from which they could be sent to any part of the 
system at a moment’s notice. There were nine rail 
and three road mobile units. Each was self- 
contained in every respect. Sleeping bunks and 
bedding were provided for the operators, as well as 
heating, cooking, and washing facilities and emerg- 
ency rations. The rail units were specially converted 
passenger coaches. The road units were designed 
and constructed at the G.W.R. Swindon works, and 
mounted on Ford V 8 chassis. All messages were 
sent in Morse and in code. The wireless network 
enabled the company to maintain communications 
in connection with important operating matters on 
occasions.when normal communications were inter- 








and soon after their introduction, it was decided 


mechanism, a particularly large deck space clear 


rupted, particularly during the blitz periods. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities, 


The Development of Export Trade 


A long statement regarding the develop- 
ment of the United Kingdom’s export trade and its 
importance to the country was made in a speech to 
the Manchester Chamber of Commerce on Friday, 
November 16th, by the President of the Board of 
Trade, Sir Stafford Cripps. What we needed, he 
said, as much or more than any other country in the 
world for our prosperity was an expansionist world 
economy. The more everyone had—the greater 
the volume of spending power—the better off would 
be every exporting nation which shared in those 
expanding markets, but whilst we wanted some 
measure of purposeful direction in world trade, we 
did not want hampering controls and _ barriers. 
Since V J Day, two and a half months ago, we had 
got going upon reconversion, and it was the greatest 
industrial operation ever undertaken, for not only 
was production everywhere being transformed, but 
at the same time distribution had undergone the 
most profound changes. As one example, Lend- 
Lease and reciprocal Lend-Lease, which a year ago 
were responsible for the direction of many billions 
of dollars worth of trade, had now altogether ceased, 
and that trade, or something in its place, had to be 
redirected by new forces into new channels. We had 
to remember, Sir Stafford stated, that the effect of 
the war on our economy had been to transform it 
both in quality and quantity, and we must now not 
only turn our production to other things, but we 
must enable the world to absorb the greatly increased 
quantities that the improvement in technique of 
production had made available. So far as exports 
were concerned, there was a large cumulative 
liability. The pre-war level of exports must be 
restored, the loss of overseas investment income 
must be made good, and we must also export to 
pay off some part of the external debts that had 
accrued and will accrue. If all these things could 
be achieved, it would still only secure a rate of 
imports sufficient to maintain our previous standards 
of living. Hitherto, Sir Stafford pointed out, it had 
been commonly accepted that we could achieve all 
this by an increase of 50 per cent. in our pre-war 
level of exports by volume, which meant a very 
much higher percentage if judged by value. Whether 
this was so or not would depend to some extent upon 
how far we could maintain our own wartime pro- 
duction levels of articles which were formerly 
imported, and it might,be that we should find our- 
selves compelled to aim at a still higher level of 
exports if we wished to maintain our living standards 
—let alone increase them. There were, however, 
some goods of which the world supply was so 
inadequate to meet the demand that for a time a 
directional control on exports must be continued. 
So long as a crucial shortage persisted, freedom 
could not be given to the individual exporters, as 
there were definite obligations in these matters, 
both to the Commonwealth and Empire and to the 
world at large. The wartime quota arrangements, 
under which specific quantities were earmarked for 
particular markets, must therefore be continued, 
but, even so, the Government was anxious, wherever 
it was at all possible, to commit some quantities 
to be at the free disposition of the exporter to 
enable him to reopen particularly valuable markets 
and to maintain his connection with them. Those 
quantities would, it was hoped, be progressively 
increased until the time came when there would 
no longer be any need to control the exports at all. 
Sir Stafford also mentioned the provision of a better 
overseas commercial service, which could be at the 
disposal of industry, the goodwill trade missions 
which were being sent to certain countries, and the 
encouragement of trade groups or associations to 
hold sectional exhibitions. He added that he had 
dealt with immediate prospects and what action it 
was possible and necessary to take at once to 
derive advantage from the sellers’ market of the 
next year or two, but, however important the next 
two or three years might be, it was the long future 
beyond which would be the testing time for our 
industries. 


Goodwill Mission to Egypt 


The Secretary of the Department of Over- 
seas Trade Development has recently announced, 
after consultation with the Foreign Secretary and 
the President of the Board of Trade, that Mr. 
Hanbury-Williams, managing director of Courtaulds, 
Ltd., and a director of the Bank of England, has 
agreed to lead a goodwill mission to Egypt. Invita- 
tions to serve as members of the mission have been 
accepted by Mr. John Brown, general secretary of 
the Iron and Steel Trades Confederation ; Mr. C. G. 
Morley New, Electricity Commissioner ; Sir William 

Stanier, former chief mechanical engineer, 
London, Midland and Scottish Railway; Mr. 
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Harold Whitehead, industrial consultant ; and Dr. 
W. H. T. Williamson, Director of Agriculture 
Department of the British Council. 
Scotland and the North 
The Scottish iron and steel industry is 


‘maintaining its progress, and the steadily increasing 


number of orders coming forward gives good indica- 
tion of the expanding demand from both home and 
overseas consumers. Most departments are there- 
fore well employed, and there are expectations that 
the demand will get stronger in the coming months. 
The heavy engineering industries are now making 
progress in the change over to peacetime employ- 
ment, and the shipyards, in particular, have a con- 
siderable amount of new construction as well as 
repair work in hand. Steel plates have therefore 
been in improving request during the last two or 
three months, especially as some proportion of the 
present output is allocated for export. Business 
in heavy structural steel, however, is still on the 
quiet side, and appears unlikely to develop to any 
extent until a start is made on some of the recon- 
struction programmes which have been or are being 
planned. The trade in sheets is still at a very high 
level, and for black sheets, from four to six months 
are generally named as the delivery date of orders 
accepted. New business is coming forward from 
many sources, and the equipment which will be 
needed in connection with housing schemes and for 
the replacement of domestic items ~-will all lead 
to further pressure for sheets. Galvanisers are 
doing their best to improve their outputs, which are 
being rapidly absorbed. Re-rollers. of small bars, 
light sections, and other items are now experiencing 
more regular conditions, and a considerable portion 
of their production is required for use overseas. 
There is also a steadily improving demand from 
home sources. Deliveries of semis are fairly well 
maintained, but the distribution of material pur- 
chased in the Dominions will undoubtedly be of 
some assistance. The Scottish tube works are 
another busy section of the industry, the plant at 
present available being fully engaged. Pig iron 
consumption shows little alteration, and production 
is proceeding on lines which have become familiar 
during the last few months. The fuel position at 
the blast-furnaces appears to be a little less difficult, 
and supplies of ore and limestone are very satis- 
factory. In Lancashire, business in most descrip- 
tions of finished and semi-finished steel is proceeding 
regularly. In the aggregate, a considerable tonnage 
of blooms, billets, and other semis is being steadily 
taken up, and there is a certain amount of fresh 
buying taking place. Black bars for bright drawing 
continue in regular demand, and a fair amount of 
new business is being transacted in mild steel bars. 
Trade in special alloy steels, however, is limited. 
There is an expanding demand for both light and 
heavy plates, and a very active business in steel 
sheets. Heavy structural steel is not a strong 
feature of the market at present. The Lancashire 
foundries are fairly well employed, although their 
present labour strength is a matter for concern. 


The North-East Coast and Yorkshire 


Iron and steel producers on the North- 
East Coast now have a considerable amount of busi- 
ness in hand, and consequently there has been 
rather less fresh buying during the past week or 
two. Most departments do not find it easy to add 
to their commitments at the moment. The demand, 
however, continues to be strong, and there are many 
inquiries being made by home and overseas buyers. 
There is a good deal of pressure throughout the 
steel industry for an expansion of export business, 
and, although it is unlikely that much further 
development can take place this year, a considerable 
increase seems probable in 1946. The pig iron 
position remains fairly steady. Supplies of native 
and foreign ores are satisfactory, and the blast- 
furnaces are finding the fuel situation to be a little 
easier. In general, however, deliveries of pig iron 
to the foundries are not more than sufficient to meet 
their needs, which are increasing. Work in the 
engineering and jobbing foundries has declined to 
some extent as a result of terminated war contracts, 
but new business is now coming forward. The 
light castings foundries are receiving a good deal of 
attention in view of the growing demand for castings 
of a domestic nature, and although the shortage 
of labour in this branch is still a restraining factor, 
present allocations of pig iron are rapidly absorbed. 
The steel plants are, for the most part, actively 
engaged. Business in heavy structural material 
and also in special steels is not progressing very 
quickly, but in other departments order books are 
well filled. The number of shipbuilding specifica- 
tions continues to increase, and locomotive and 
wagon builders are very busy. These and other 
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heavy engineering industries are therefore taking 
up big tonnages of plates, and there is also a fair 
quantity of plates allocated for export. -The sheet 
mills have numerous contracts in hand. Orders 
relating to heavy gauge sheets can be given reason- 
ably early delivery, but any that can be accepted 
for light gauge material are unlikely to be fulfilled 
for six months. Producers of steel rails and colliery 
equipment are also heavily booked for some time 
ahead. Re-rolling mills continue to exert pressure 
for improved supplies of semis, as they are now 
much more fully employed than they were in the 
earlier part of the year, and have for some months 
had to rely mainly on the home production of semi- 
finished materials. Billets purchased in the 
Dominions are now said to be reaching this country, 
and their distribution should help the position. 
Meanwhile, producers of semis have little difficulty 
in disposing of quantities of suitable defectives and 
crops. In the Yorkshire steel industry business is 
increasing, although in many branches develop- 
ment is slowed down by labour shortage. Pro- 
ducers of railway and rolling stock material are 
actively employed, and firms engaged in the manu- 
facture of iron and steelworks plant also have a 
good deal of work in hand. A fair amount of 
activity may be seen in the market for alloy steel, 
and makers of high-speed and other tool steels are 
experiencing a regular demand. : 


The Midlands and South Wales 


There is a steady rate of progress in the 
Midlands iron and steel industry, and, in the steel 
trade especially, the demand is broadening. Con- 
ditions, however, aré still somewhat irregular, owing 
to a shortage of labour in several departments. The 
position in this respect appears to be a little less 
acute, but many sections of the Midlands industries 
are anxious to see greater improvement. General 
engineering foundries in this area are gradually 
making up the business lost through the cancella- 
tion of war contracts, and are not at present experi- 
encing great difficulty in obtaining sufficient pig iron 
to meet their requirements. Conditions in the light 
castings foundries point to a very busy period 
as soon as more labour becomes available. The 
existing capacity of these foundries is well occupied, 
and, although deliveries of high-phosphorus pig 
iron are just meeting current requirements, they 
do not permit of any surplus to meet an increasing 
demand. Finished iron producers are steadily 
employed, and there is a satisfactory business in 
most grades of bar. Best and Crown quality bars 
are in regular request, and fair tonnages of Nos. 3 
and 4 quality bars are passing into consumption. 
Steel producers have a good deal of work in hand, 
home consumers making increasing demands upon 
them. Export inquiries are frequent, and it appears 
likely that bigger tonnages of steel will be allocated 
to export before very long. The plate mills have a 
fair number of orders in hand, and there is a tendency 
for delivery dates to lengthen. Pressure for supplies 
of steel sheets shows no indication of easing, and 
makers are fully committed for some months to 
come. Colliery and railway equipment is regularly 
in brisk request, and re-rollers of small bars, light 
sections, and strip also have good contracts in 
hand, some of which relate to export business. 
Supplies of billets may reasonably be expected to 
show some improvement, as the quantities lately 
purchased in the Dominions become available for 
distribution. In South Wales the iron and steel 
industry is steadily recovering its peacetime activity. 
Bookings now made will keep most of the plant as 
well employed as the labour and fuel situations 
permit. The continued pressure for semis is a 
prominent feature of the industry here, and pro- 
ducers of steel billets, steel sheet and tinplate bars 
are employed at a high rate. Business in finished 
steel is satisfactory, there being a growing demand 
for both heavy and light plates. The sheet mills 
are fully engaged, and inquiries about new business 
are continually coming forward. The demand for 
heavy structural steel, however, remains limited. 


Tron and Steel Order 

The Minister of Supply has made the 
Control of Iron and Steel (No. 44) Order, 1945, 
which came into force on November 16th. The 
Order revokes and remakes with amendments the 
Control of Iron and Steel (No. 33) Order, 1944. 
The effect of the new Order is to remove entirely 
the prohibition on the manufacture in black- 
plate, tinplate, &c., of oil cabinets, shelf strips and 
spools for electric cables, and other articles (mainly 
of an advertising nature) listed in the Schedule to 
the Order may now be made in blackplate, tin- 
plate, &c., in so far as they are for export. Copies 
of the Order (S.R. & O., 1945, No. 1425) may be 
obtained from H.M. Stationery Office, price 1d. 
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Miscellanea 

IRon AND STEEL PRoDuUcTION.—Figures have now 
been issued by the Iron and Steel Control relating 
to pig iron and steel production during the month 
of October. The weekly average production rate, 
with the annual rate given in parentheses, was as 
follows :—Pig iron, 146,100 tons (7,598,000 tons) ; 
steel ingots and castings, 243,100 tons (12,640,000 
tons). 

TRAINING IN ILLUMINATING ENGINEERING.—The 
Northampton Polytechnic Institute, St. John Street, 
Clerkenwell, London, E.C.1, is initiating a course 
in illuminating engineering, specially adapted to 
meet the needs of those desiring to take the examina- 
tion of the City and Guilds Institute. The course 
is to begin in the first week of December next. 
Students will attend for three evenings a week, and 
enrolments can take place up to November 30th. 

H. W. DickINSON AND THE NEWCOMEN SOCIETY: 
—On Wednesday, November 14th, the Newcomen 
Society held a dinner in London partly to com- 
memorate the twenty-fifth anniversary of its found- 
ing, but also to do honour to Dr. H. W. Dickinson, 
who was one of the principal actors in the creation 
of the Society, and who ever since has been its 
untiring, resourceful, and enthusiastic honorary 
secretary. Dr. Dickinson was presented with a 
fountain pen and a cheque. Many of the old 
members, few of whom had met during the war 
years, were present on this happy occasion. 


Personal and Business 


Mr. W. W. ConsTANnTINE has.changed his address 
to Grosvenor Gardens House, Grosvenor Gardens, 
London, 8.W.1. 

Mr. J. G. FEATHERSTONE has been appointed 
a director of the Fairfield Shipbuilding and Engi- 
neering Company, Ltd. 


Mr. E. R. Honpermyk has been appointed 


Director-General of the European Central Inland | ° 


Transport Organisation. 

Vickers, Ltd., announces that Sir John Anderson, 
Sir Clifford Figg, Sir Thomas Merton, and Sir 
Ronald Weeks have rejoined the board. 

Mr. James McBryer, B.Sc., has resigned his 
position as technical and sales manager with 
Gleniffer Engines, Ltd., Anniesland, Glasgow. 

Sir A. Gorpon Smit has been appointed chair- 
man of 8. Smith and Sons (England), Ltd., in 
succession to the late Mr. W. Henderson-Cleland. 

Mr. G. M. WELLS has been appointed head of the 
locomotive, carriage and wagon, and permanent 
way departments of Livesey and Henderson, con- 
sulting engineers. 

Mr. A. J. HasELroort has been appointed manager 
of the power department of ASEA Electric, Ltd., 
and its associated company, Fuller Electrical and 
Manufacturing Company, Ltd. 

Mr. J. H. Patcuett, general works manager of 
the Acklam-Britannia Works of Dorman, Long and 
Co., Ltd., has been elected President of the Cleve- 
land Institution of Engineers in succession to Mr. 
Leslie Wright. 

THE DEPARTMENT OF OVERSEAS TRADE has 
removed from Hawkins House, Dolphin Square, 
S.W.1, to 35, Old Queen Street, Westminster, 
S.W.1 (telephone number, Victoria 9040; tele- 
graphic address, Advantage, Parl, London). 

THe MINIsteER OF LaBOUR AND NATIONAL 
SERVICE has nominated Mr. H. E. Chasteney, one 
of H.M. deputy chief inspectors of factories, to be 
chief inspector in succession to Sir Wilfrid Garrett, 
who is retiring from the service in January next. 

THE MINisTtER oF EpucaTion has appointed 
Dr. Herman Shaw, Keeper, Science Museum, to be 
Director and Secretary of the Science Museum in 
succession to Colonel Ernest Elliott Buckland 
Mackintosh, D.8.0., who will retire on November 
30th. 

Mr. H. CLemMents has taken up an appointment 
with Silentbloc, Ltd., and the Andre Rubber Com- 
pany, Ltd., following release from the R.A.F. He 
will be concerned with technical and commercial 
developments of the companies’ products in the 
North of England and Scotland. 

Mr. Victor WatTLIncTON, has expressed a wish 
to retire next year from the position of Director 
of the British Electrical and Allied Manufacturers’ 
Association, on completing fifty years of service in 
the electrical industry. The B.E.A.M.A. Council 
has agreed to release him as soon as a suitable 
successor can be found. 

Tue Lonpon, MIDLAND AND ScoTTisH RatLway 
announces that Mr. J. Briggs has been appointed 
assistant engineer, chief civil engineer’s department. 








Watford H.Q., in succession to Mr. E. H. d’E. 
Darby, who has retired. Mr. H. B. Everard has 
been appointed assistant engineer (permanent way), 
and Mr. W. H. Best, senior assistant (permanent 
way), Watford H.Q. 

ArEro Enarnzs, Ltd., Bristol, have acquired from 
A. C. Morrison (Engineers), Ltd., of Leicester, a sole 
manufacturing and selling licence for A.C.M. 
electric vehicles. The chairman, Sir Maurice 
Bonham-Carter, and the managing director, Mr. 
John R. Phillipson, M.I. Mech. E., have been 
nominated to join the board of A. C. Morrison 
(Engineers), Ltd. Mr. A. C. Morrison, M.I. Mech. E., 
will continue as managing director of A. C. Morrison 
(Engineers), Ltd. 

AGREEMENTS have been reached between British 
Oil Engines (Export), Ltd., of London, and Parry 
and Co., Ltd., of India, whereby the latter company 
becomes the managing agents throughout that 
country for a range of British oil engines in sizes 
up to 1500 H.P. The arrangement has been 
extended to cover the manufacture in India by 
Kirloskar Brothers, of Bombay, of a number of 
types and sizes of engines, including Petter, 
Mirrlees, McLaren, Coventry Cub, and Fielding 
units. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 

having notices of meetings inserted in this column, are 

to note that, in order to make sure of their insertion, 

the necessary information should reach this office on, or 

before, the morning of the Monday of the week preceding 

the meetings. In all cases the TIME and PLACE at which 
the meeting ig to be held should be clearly stated. 





Association of Scientific Photography 
Thursday, Nov. 29th.—Alliance Hall, Westminster, 8.W.1. 
“*Some Notes on Illumination Photomicrography,” 
A. G. Sabin. 6.30 p.m. 
Derby Society of Engineers 
Monday, Nov. 26th.—School of Arts, Green Lane, Derby. 
“* American Industrial Efficiency,” Lewis C. Ord. 


7 p.m. 
Institute of British Foundrymen 

Saturday, Nov. 24th—BristoL Brancu: Merchant 
Venturers’ Technical College, Bristol. ‘* Duplex 
Pump Castings,’ Messrs. , iin and Dewhurst. 
7 p.m.—Fa.Lkirk SEcTION : Temperance Café, Lint 
Riggs, Falkirk. ‘‘Enamelling and Protection 
Finishes for Cast Iron,” W. W. Shaw. 6 p.m. 

Monday, Nov, 26th.—SHEFFIELD SEcTION: Royal Vic- 
toria Hotel, Sheffield. ‘‘The Technological Prin- 
ciples of Casting Design,” V. M. 7 p.m. 

Wednesday, Nov. 28th.—BtRMINGHAM BraNncH: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. Short papers on “ Economical Quick 
Methods of ae late Patterns for Limited- 
Quantity Production.” 7.30 p.m.— Lonpon 
Branco: Charing Cross Hotel, Strand, W.C.2. 
“The Technological Principles of Casting Design,” 
V. M. Shestopal. 7.30 p.m. 

Institute of Economic Engineering 

Sunday, Nov. 25th.—N.W. Section: Midland Hotel, 
Manchester. ‘‘ Factory Organisation,’ A. Yates. 
2.30 p.m. 

Saturday, Dee, \st.—Miptanp Section: Technical 
College, Coventry. ‘‘ Aspects of the Various Tech- 
nical Divisions in Industry,”’ G. Chadwick. 2.30 p.m, 

Institute of Welding 

Satu , Nov. 24th.—Suerrietp Section: Technical 
College Hall, D t Joint ting with Don- 
caster Engineering Society. 6.30 p.m. 

Wednesday, Nov. 28th.— LONDON Brancu : Inst. of Civil 
Engineers, Great George Street, S.W.1. ‘ Metal- 
lurgical Features of Welded Steel,’’ H. O’Neill. 





6 p.m. 

Friday, Nov. 30th.—E. ScotLanpD Brancu: Heriot Watt 
College, Chambers Street, Edinburgh. ‘‘ Design of 
Structures,” M. Riley. 7.30 p.m. 

Institution of Automobile Engineers 

Tuesday, Nov. 27th—BirRMINGHAM BraNcH: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. ‘‘ Factors Affecting Fuel Consumption 
of Motor-Cycles, with Reference to Other ‘Road 
Vehicles,” R. A. Jones-Wilson. 6.15 p.m. 

Institution of Civil Engineers 

Tuesday, Nov. 27th.—Worxks ConstRuUcTION Division : 
Great Geo’ Street, 8.W.1. ‘‘The Use of Explo- 
sives in Civil Engineering,” J. Lorimer. 5.30 p.m. 

Friday, Nov. 30th.—Yorxs Assoc.: Royal Victoria 
Hotel, Sheffield. ‘* Economics of a District Heating 
System for 500 Houses at Harrow,”’ R. F. Brooks 
Grundy. 7 p.m. 

Institution of Electrical Engineers 

To-day, Nov. 23rd.—MerasuREMENTS SECTION: Savoy 

Place, Victoria Embankment, W.C.2. “The 

Influence of Irradiation on the Measurements of 

Impulse Voltages with Sphere Gaps,’ J. M. Meek. 








5.30 p.m.—N.E. Stupents: Neville Hall, Wogt. 


gate Road, Newcastle-on-Tyne. “The Appli. 
cation of Electricity to Coal >” H. Milburn, 
6.30 p.m.—Socorrish STUDENTS: yal Technical 


College, Glasgow. ‘‘The Studio and the Micro. 
phone,” A. E. Robertson. 7.15 p.m. 

Monday, Nov. 26th.—Savoy Place, Victoria Embank. 
ment, W.C.2. ‘‘ Standardisation of Ripple Control,” 
T. R, Rayner. 5.30 p.m.—N.E. CENTRE: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne, 
“* Excess Current Protection by H.R.C. Fuses on 
Medium - Voltage Circuits,” R. T. Lythall, and 
“Excess Current Protection by Over-Current 
— on Medium-Voltage Circuits,”’ A. G. Shreeve 
and P. J. Shipton. 6.15 p.m.—S. MrpLanp CENTRE; 
Grand Hotel, Birmingham. Kelvin Lecture, 
“Scientific Principles of Radio Location,” Sir 
Edward V. Aggiten. K.C.B. 6 p.m. 

Tuesday, Nov. 27th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2.  ‘ Film-Forming 
Materials Used in Insulation,’’ C. R. Pye. 5.30 p.m, 
—Gtasaow Section: Royal Technical College, 
Glasgow. ‘The Place of Radiant Dielectric and 
Eddy Current Heating in the Process Heating Field,’ 
L. J. C. Connell, O. W. Humphreys, and J. L, 
Rycroft, 6.15 p.m. 

Wednesday, Nov. 28th.—EpinsureH Section : Heriot 
Watt College, Edinburgh. ‘‘ The Place of Radiant 
Dielectric and Eddy Current Heating in the Process 
Heating Field,” L. J. C. Connell, O. W. Humphreys, 
and J. L. Rycroft. 6 p.m.—Ruapy SusB-CEenrre ; 
Corporation lectricity Sh wrooms, Rugby. “Recent 
Progress in the Design of the High-Voltage Overhead 
Lines of the British Grid System,’’ R. O. Ackerley. 
7 p.m,—Lonpon StupEnTs : Savoy Place, Victoria 
Embankment, W.C.2, ‘‘ Production of X-Rays and 
Some Electrical Engineering Aspects,”’ R. A. Briggs. 


7 p.m. 
Mending, Dec. 3rd.—S. MipLanp CENTRE: James Watt 

Memorial Institute, Great Charles Street, Birming- 
ham. “Factors Influencing the Design of Electric 
gues Installations for Building Interiors,” R. 0, 
Ackerley. 6 p.m.—Mersey CentRE: Royal Insti- 
tution, Colquitt Street, Liverpool. ‘ Practical 
Aspects of Teleph Interf Arising from 
Power Systems,” P. B. Frost and E. F. M. Gould. 


6 p.m. 
Institution of Factory Managers 
Saturday, Nov. 24th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Training for all Levels of Manage- 
ment,” J. B. Longmuir. 2.30 p.m. 


Institution of Locomotive Engineers 
Wednesday, Nov. 28th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ The Running 
Man’s Ideal Locomotive,” W. L. Topham. 6 p.m. 


Institution of Mechanical Engineers 

To-day, Nov. 23rd.—Storey’s Gate, Westminster, S.W.1. 
“The Place of Women in Post-War Engineering,” 
Miss V. Holmes. 5.30 p.m. 

Saturday, Nov. 24th.—Lonpon GrapvuaTEs: Storey’s 
Gate, Westminster, 8S.W.1. ‘‘ Operation Pluto,” 
A. C. Hartley. 3.30 p.m. 

Thursday, Nov. 29th.—N.W. Brancw: Manchester 
Central Library, Manchester. ‘The Scientist in 
Wartime,” Sir Edward Appleton, K.C.B. 6.45 p.m. 

Friday, Nov. 30th.—Storey’s Gate, Westminster, S.W.1. 
Discussion on “* Pistons and Piston Rings,” centering 
on short papers, introduced by J. 8. Courtney Pratt, 
G. K. Tudor, and B. Pugh. 5.30 p.m. 


Institution of Production Engineers 

Saturday, Nov. 24th.—Manonester Section: The 
University, Live I. ‘‘ Use of Disabled Personnel 
in Industry,”’ A. é. Doughty. 2.30 p.m.—SHReEws- 
BURY SvuB-SECTION : Waiker Technical College, 
Oakengates, Shrewsbury. “Jig and Fixture Design,” 
E. W. Hancock. 3 p.m. 

Iron and Steel Institute 

Thursday and Friday, Nov. 22nd and 23rd.—Chartered 
Surveyors’ Institution, Great George Street, S.W.1. 
Annual general meeting. Thursday, 10.30 a.m., 
and Friday, 10 a.m. 

Tuesday, Nov. 27th.—Lixcotn Section: Technical 
School, Cole Street, Scunthorpe. ‘‘Sinters and 
Sintering,” H. L. Saunders and H. J. Tress. 7.30 p.m. 


Junior Institution of Engineers 

To-day, Nov. 23rd.—39, Victoria Street, 8.W.1. Chair- 
man’s Address, ‘‘The Task Before Us,” R. Lowe. 
6.30 p.m. 

Saturday, let.—N.W. Section: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘The Application of Electric Motors 
and Control Gear,” H. P. Pentslow. 2.30 p.m. 


North-East Coast Iastitution of Engineers and Shipbuilders 

Friday, Nov. 30th.—Mining Institute, Newcastle-upon- 
Tyne. ‘ The Discharge of Saturated Water Through 
Nozzles,” R. 8. Silver and J. A. Mitchell. 6 p.m. 


Royal Aeronautical Society 
Thursday, Nov. 29th,—Inst. af Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. ‘‘ Aspects of 
German Aeronautical Development,” W. J. Stern. 
6.30 p.m. 
Royal Institution of Great Britain 
To-day, Nov, 23rd.—21, Albemarle Street, W.1. ‘‘Lessons 
of the War for Scientists,” J. D. Bernal. 5.15 p.m. 
Friday, Nov. 30th._—21, Albemarle Street, W.1. ‘‘ Recent 
Advances in Meteorological Methods,”’ Sir Nelson 
Johnson, K.C.B. 5.15 p.m. 
Sheffield Metallurgical Association 
Tuesday, Nov. 27th.—Metallurgical Club, West Street, 
Sheffield. ‘‘ Some Problems on the Heat Treatment 
of Steel,’ R. Hunter. 7 p.m. 
Stephenson Locomotive Society 
Saturday, Dec. lst.—Eptnsurgn Section: L.N.E.R. 
Offices, Low Calton, Edinburgh. ‘‘ Locomotives of 
the N.B.R.,” J. T. Rutherford. 3 p.m. 
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A Seven-Day Journal 


Science in Austria 


At a recent meeting, held in the rooms of 
the Chemical Society, Burlington House, under 
the chairmanship of Sir D’Arey Wentworth 
Thompson, a large gathering of members of the 
Association of Austrian Engineers, Chemists, 
and Scientific Workers in Great Britain 
and British scientists discussed the ways in 
which British scientists could contribute to the 
reconstruction of science in Austria. As a result 
of this meeting a committee has been set up, 
composed of Sir Harold Hartley, Professor 
Lancelot Hogben, Dr. Harriet Chick, and Dr., 
H. G. Poole, The chairman spoke of Austria’s 
great contribution to science and referred to 
the names of Doppler, Lochschmidt, Mendel, 
and Mach. Great efforts, he said, would be 
necessary to rebuild the scientific life of Austria 
after the German occupation of that country. 
As a practical step he suggested that leading 
British scientists should make first editions of 
their writings available for publication in 
Austria. without royalties, He felt that 
American scientists would co-operate in such a 
scheme. Professor Donnan spoke of the debt 
we owed to such Austrian workers as Boltzman, 
who brought the statistical idea into atomic 
physics; Lise Meitner, who first split the 
uranium atom ; and Erwin Schroedinger, whom 
he singled out for special mention. He, Pro- 
fessor Donnan, felt sure that our Russian 
friends would help to bring about the rebirth 
of Austrian science. Professor Blackett spoke 
of the importance of the balanced development 
of pure and applied science, and said that one of 
the most practical things which could be done 
would be an interchange of scientific personnel 
and periodicals. Professor Karl Przibram, of 
the Radium Institute in Vienna, welcomed the 
suggestions made and expressed his confidence 
in the ability of Austrian science, with such 
encouragement as he felt sure would be forth- 
coming, to regain its former position. 


Coal Dust Explosions 


Tue Safety in Mints Research Board has now 
issued its annual report for 1944, and in review- 
ing the progress of safety researches, deals with 
work which has been carried out on the subject 
of coal dust explosions. The report says that 
some progress has been made by means of new 
tests of the “‘ overall”’ efficacies of two lime- 
stone dusts of different characters. These tests 
are designed to include both the dispersability 
of the incombustible dust when it is subject to 
a blast of air such as that which precedes the 
flame of an explosion, and its intrinsic extinctive 
power after it has been raised as a cloud along 
with the coal dust. The two dusts employed 
were a “ free-flowing” limestone dust and a 
slightly sticky limestone dust, which contained a 
much larger proportion of ultra-fine particles 
than the “ free-flowing ” dust. When the lime- 
stone dusts were well mixed with the coal dust 
there was little or no difference in their effi- 
cacies. When they were very imperfectly 
mixed there was again very little difference 
between the two limestones, but when the dusts 
were laid im te zones, in an attempt to 
bring out by exaggeration any difference that 
might be due to patchiness in practice, there was 
some evidence of an appreciable superiority of 
the sticky dust. Exposed layers of coal dust, 
covering any other dust that may be present, 
provide the most dangerous condition experi- 
mentally, and one which occurs in tice. 
The report adds that it has yet to be determined 
which dust is to-be preferred under these con- 
ditions. In the light of the new experiments, 
the present position of knowledge regarding the 
relative efficacies of common stone dusts may 
be summarised as follows. ‘When the incom- 
bustible dust and the coal dust are well mixed, 
and therefore rise together into the air when 
subject to the blast of an explosion, gypsum is 
the most ¢ffieacious of the common dusts, lime- 
stone being second, and shale following closely 
behind, When the dusts are not well mixed, 
Sypsum and limestone tend to. cake more 





readily than shale in moist atmospheres. If 
they are found to cake in any particular district 
of a pit, shale is to be preferred, and. in damp 
places a waterproof limestone’is best. Finally, 
if the experience with the two limestones.can be 
generalised, a dust which does not. eontain 
enough ultra-fines to make it sticky should. be 
preferred. 


Motor Industry Research Association 


Tue fourteenth annual report of the Auto- 
mobile R»:ea ci Committee of the Institution 
of Automobile Engineers was issued ti:is w.« k. 
It covers the year ended June 30th, 1945, 
and refers, amongst other matters, to the 
proposed formation of a new ‘‘ Motor 
Research Association.” Since 1931, when the 
Institution took over the administration of the 
industry’s central research organisation, con- 
tinuous efforts have been made to stimulate 
interest in the work and to increase financial 
support for it. So far as the technical side of 
the industry is concerned, these efforts have been 
very successful. On the finance side, although 
the total income has increased from less than 
£10,000 in 1931-32 to nearly £40,000 in the 
present financial year, the response from the 
industry is still far short of what is required. 
In 1942, discussions were initiated between the 
Chairman of the Automobile Research Com- 
mittee and the President of the Society of 
Motor Manufacturers and Traders, Ltd., to the 


end that the Society might use its influence with | been 


the industry to increase the financial support 
for the Committee’s work. The Society 
appointed a sub-committee to discuss the whole 
question with the representatives of the Insti- 
tution, and the report states that these dis- 
cussions, ranging over all aspects of control; 
finance, and research activities, have now 
reached a point where rec¢ dati 

can be made. The formation of an inde- 
pendent research association is proposed, con- 
stituted on similar lines to the other industrial 
research associations receiving grants from the 
Department of Scientific and Industrial 
Research. The memorandum and articles of 
association have been drafted, following the 
general form of model articles prepared by the 
D.S.I.R. for use by research associations, and 
permitting various modifications to suit the 
special circumstances in different industries. 


The World Power Conference 


A MEETING of the International Executive 
Council of the World Power Conference was held 
in London last week for the purpose of discuss- | 
ing the post-war revival of the activities of the 
Conference. Sir Harold Hartley, Chairman of 
the Executive Council, presided, and repre- 
sentatives attended from about twenty 
countries, including Australia, Belgium, Canada, 
Czechoslovakia, Denmark, France, Great 
Britain, India, Ireland, Luxemburg, Mexico, 
the Netherlands, New Zealand, Poland, South 
Africa, Sweden, Switzerland, and the U.S.A. 
Mr. Harold Hobson, Chairman of the Central 
Electricity Board, led the British delegation. 
The World Power Conference, it may be recalled, 
was founded in Great Britain in 1924, the first 
plenary meeting being held at the British 
Empire Exhibition at Wembley. The second 
plenary conference was held in Berlin in 1930, 
and the third at Washington in 1936. In 
addition, several sectional meetings have been 
held in different capitals. At the Council 
meeting held last week, it was decided to 
arrange, if possible, a sectional meeting in 1947 
to discuss the general ion of fuel economy. 
The place of this meeting will be decided when 
the Council meets in Paris next spring. Before 
the war, the Conference published a statistical 
year book containing data on all sources of 
energy, giving both natural resources and annual 
production, and it was decided to’ resume 
publication of this year book as soon as possible. 
In view of the future significance of atomic 





}mittee to watch developments and to make 
recommendations to the International Executive 
Council of the Werld Power Conference as soon 
as it. is practicable to have an effective dis- 
cussion. of the utilisation of atomie energy for 
industrial and domestic purposes. 


The Institution of Metallurgists 


AT a widely representative meeting, held at 
4, Grosvenor Gardens, London, 8.W.1, on 
Wednesday, November 28th, it was announced 
that a professional institution for metallurgists 
had been formed. Dr. Harold Magore, C.B.E., 
the President, who for many years was Director 
of Metallurgical Research at the Armament 
Research Department, Woolwich, and later 
Director of Research for the British Non- 
Ferrous Metals Research Association, said that 
while metallurgy was one of the oldest of the 
arts, it was one of the youngest of the sciences. 
Metallurgists, he said, were well served with 
learned and technical societies, but there was 
no organisation that could represent their 
common interests, express their corporate 
views, or give the hallmark of a recognised pro- 
fessional qualification in metallurgy. For a 
long time there had been a widespread desire 
for a new organisation admitting only qualified 
metallurgists and having functions supple- 
mentary to, but independent of, those of the 
existing metallurgical institutes and societies. 
The Institution of Metallurgists had therefore 
i with the active help of the 
Iron and Steel Institute and the Institute of 
Metals. The provisional council had already 
drafted regulations for admission by examina- 
tion and otherwise to three grades, fellows, 
associates, and licentiates. It was the intention, 
Dr. Moore said, that the Institution, by setting 
high standards of competence, should serve the 
public interest and make an important contri- 
bution to industrial efficiency. Possession of 
the Institution’s qualifications would be evidence 
of capacity to undertake responsible work as a 
metaillurgist... At. the meeting, officers of 
kindred institutions voiced a warm welcome to 
the new organisation. 


Survey of Industrial Research 


Tue F.B.I. Industrial Research Committee 
and Secretariat have sent out questionnaires 
to establish the facts of Britain’s industrial 
research. In the opinion of the Committee, 
British industry’s research effort has been 
greatly under-estimated, because it is largely 
unknown. One questionnaire is addressed to 
all manufacturing concerns in the country that 
are carrying out esearch and development, 
and the second +o all firms and organisations 
offering facilities to. industry of an analytical, 
testing, consultant, research, or development 
nature. The first questionnaire seeks detailed 
information on the staffing and scope of a firm’s 
research department. It asks, among other 
things, if the firm’s laboratories cater also for 
other British companies ; what contacts exist 
with universities and technical colleges ; if the 
research de ent concerned wishes to be 
put in touch with others working in the same 
field, or to exchange scientific and technical 
information with others at home or abroad. 
The questionnaire embraces firms that carry 
out research, but have no separate research 
laboratory. Firms are also asked to outline any 
plans for development or expansion of research 
activities during the next two years. The second 
questionnaire, which has been prepared on 
similar lines to the first, asks the nature of the 
services offered, the particular field covered by 
the firm or organisation, and what. specialist 
work is undertaken and equipment possessed. 
The Federation fe. ls that information gathered 
by the questionnaire should provide valuable 
material for a detailed reference hook and for 
overseas publicity for British exports. Those 
firms and organisations concerned that have not 
already received copies are invited to apply to 
the F.B.J. Industrial Research Secretariat, ‘21, 





energy over the whole range of power problems, 
the Council resolved to appoint .a small. com- 


Tothill Street, S.W.1. 
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Anderson Ranch Dam 


No. Il—{Continued from page 409, November 23rd) 


cE may be of interest, and an indication of 
how requirements have changed, to mention 
that the Arrowrock dam was constructed only 
for the storage of water, and incidentally to 
exercise a measure of flood control—it has 
no associated power plant to utilise the head 


concentrated in the spring months, with the 
smallest flows in the late summer months 
decreasing to a few hundred cusecs. Storage, 
of course, must be effected during the periods 
of abundant or superabundant flow, so that 
there can be water for release to supplement 











DAM EMBANKMENT LOOKING UPSTREAM-—SEPTEMBER 29, 1944 


of the water impounded in the Arrowrock 
reservoir. Indeed, there was no electric 
energy available at the site from a commercial 
source when the dam was constructed, and 
therefore the low diversion dam at a point 
some 7 miles away downstream on the Boise 
River was built first and a power plant 
established there to. serve construction opera- 
tions at the Arrowrock dam. The power 
plant at the diversion dam has been in con- 
tinuous service during .succeeding years, 
furnishing current for various purposes 
within the neighbouring divisions of the 
Boise Federal Reclamation Project. The 
Bureau of Reclamation under the provision 
for tke construction of the Anderson Ranch 
dam will also make the flood-control opera- 
tions of that dam still more effective by 
increasing the outlet capacity of the Arrow- 
rock reservoir by installing new valves in the 
lower battery of outlets, and valves and steel 
pipes through the openings for power pen- 
stocks. It will thus be possible to obtain 
maximum flood control benefits from storage 
and also permit a desirable development of a 
considerable block of electric energy. The 
cost of these improvements is estimated at 
abont 400,000 dollars, and the changes will 
contribute to an advantageous joint operation 
of the Arrowrock reservoir and the Anderson 
Ranch reservoir on the South Fork of the 
Boise River about 24 miles, by the river’s 
course, above Arrowrock reservoir. The 
South Fork contributes 40 per cent. of the 
water that enters that reservoir. 


Borst River. Run-Orr 
The run-off of the Boise River is derived 


the water available in late summer months 
before many of the crops are ready for 
harvesting. To maintain the desired balance 
in conservation and release often has been 
difficult because of uncertainties about 
weather changes. Flood discharges on the 


be predicted. The flood crests have generally 
occurred between the middle of March and 
the end of June, and during the maximum 
recorded flood of June, 1896, the highest 
stage reached a daily discharge at Boise of 
35,500 cusecs. Flood damages, even with the 
control possible with the Arrowrock reservoir, 
are to be expected whenever the discharge 
exceeds 10,000 cusecs within the flood plain 
that includes parts of Boise city and the 
70-mile stretch of the river thence to the 
junction of the Boise with the Snake River, 
This situation is recurrent at short intervals 
and at times when the waters in the Arrow. 
rock reservoir have been purposely lowered 
to a large extent to impound expected heavier 
run-offs, the reservoir could not be filled 
sufficiently, because of fickle weather, in time 
to satisfy the needs of the irrigated areas. 
As Arrowrock reservoir has a storage capacity 
of 286,500 acre-feet of water and Anderson 
Ranch reservoir will have a capacity of 
500,000 acre-feet of supplemental water, it 
should be evident how much the latter reser- 
voir will be able to contribute to the twofold 
service of flood control and the reduction of 
the likelihood of flood damage in the Boise 
Valley below the Arrowrock dam. 


PowER OvuTPuT 


Electric energy is needed in sections of the 
Boise Project where pumps are used to 
operate deep wells and also for drainage 
service, and the question has been pondered 
by the engineers of the Bureau of Reclama- 
tion how to dispose of advantageously, at 
the different yearly periods of run-off, the 
energy that will be developed in the power 
plant at Anderson Ranch dam. This involves 
both the firm power output and the dump 
power generated during the months of low 
agricultural needs and yet with ample flow in 
the river. It is believed that much or all of 
the firm power output in excess of strictly 
Boise Project uses will find a ready market in 
the established public service commercial 
needs of the region, and the same system 
could also utilise a large part of the excess 
dump power available during flood stages of 
the river. Releases through the Anderson 
Ranch power plant could be fluctuated 





through the day as needed to meet peak-load 








Top oF RouGH CUT FOR SPILLWAY CHANNEL—FEBRUARY 26, 1945 


Boise River, while caused primarily by the{requirements of the power system, and the 


rapid melting of snow on the western slopes 
of the Bitterroot Range of the Rocky Moun- 
tains, are in some years, augmented by simul- 
taneous rains on the watershed, and the 





principally from melting snow and is largely 


extent of the rainfall and its duration cannot 


fluctuating diurnal releases of water through 
the Anderson Ranch dam power plant could 
be re-regulated in the Arrowrock reservoir 
that lies below. The situation of the Anderson 
Ranch reservoir is such that it will be possible 
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to develop the fullest measure of firm power 
at the new plant without the loss of run-off 
during the non-irrigation season. 


Sire or Dam 


The site of the Anderson Ranch dam is 
characterised by comparatively simple geo- 








secondary cut-off wall. These footings 

trate the rock to a minimum depth of 3ft., 
and the reinforced concrete cut-off walls rise 
above the surface of the rock to height: vary- 
ing from a minimum of 5ft. to a maximum of 
20ft. Grout holes for pressure grouting 
through the footings are carried down into 
the rock to varying 
prescribed depths and 
arranged longitudin- 








EXCAVATION FOR SPILLWAY-—FEBRUARY 26, 1945 


logical features, notwithstanding that bed- 
rock was largely covered by a heavy over- 
burden, accumulated during the long period 
following # slide in the canyon below the 
dam site which caused a gradual aggrading 
of arrested material to a depth of about 125ft, 





CONCRETE INVERT OF INCLINED TUNNEL 
~JANUARY 20, 1945 


on the rock beneath the river bed. The over- 
burden has been found to consist of sandy 
deposits, and the formation necessitated an 
extensive cut-off to avoid excessive seepage. 








The underlying rock is ite, in which are 
established the footings for the main and the 


ally on approximately 
10ft. centres... The 
interval between the 
two cut-off walls for a 
cross-stream length of 
400ft. is 175 ft., con- 
verging towards left 
and right ends of the 
cut-off. The bedrock 
has been found to be 
traversed by a com- 
plex system of shear 
planes and joints, but 
generally is sound and 
is adequate for the 
foundation of the dam. 


CONSTRUCTION OF 
DAM AND ASSOCIATED 
Works 


The character of the 
rock was fully dis- 
closed during the driv- 
ing.of the diversion 
tunnel, which is 20ft. 
in diameter, 1500ft. 
long and lined with 
concrete. That work 
was completed by May 
18th, 1942, and. the 
river diverted there- 
after. Also before the 
close of. 1942, the 
dam abutments. had 
been stripped, the cut- 
off trench had been 
excavated to @ maxi- 
mum depth of 125ft., 
the two cut-off walls erected, and the 
grouting finished in. the exposed rock 
area at the bottom of the trench. And 
by January Ist, 1943, the cut-off trench 
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had been back-filled for substantially 
half its depth., Such was the state of 
the undertaking when the War Production 
Board called a halt on further construction 
under the contract. However, to be exact, 
the contractor had up to the time of stoppage 
earried forward the building of his camp and 
his indispensable access road, and had opened 
up his principal borrow pit situated in the 
Dixie borrow area, something like 14 miles 
distant and at an elevation of more than 
1000ft. above that of the dam site. To make 
it possible to handle rapidly the earthfill 
needed in constructing the dam embankmient 
the contractor installed a nine-flight con- 
veyor belt that cost approximately a million 
dollars. The. Anderson Ranch: dam, when 
finished, will have in the embankment of its 
main body around 8,000,000 cubic yards of 
clay, sand, and. gravel, which will: be rolled 
and compacted in place after being moistened 
under closely prescribed specifications, tamp- 
ing rollers being used for the work. Each 6in. 
layer is generally rolled twelve times to obtain 
the desired compaction. One million cubic 
yards of rock developed in the process of 
excavation for structures and borrow pits 
will be utilised on the slopes of the embank- 
ment and at the downstream toe of the 
dam. 

Excavation immediately at the dam site 
in connection with preparing the area for 
construction work will, by the time the 
Anderson Ranch dam is completed, entail 
1,100,000 cubie yards of common excavation, 
860,000 cubic yards of rock, 1,420,000 cubic 
yards of common excavation for the dam 
foundation; and 35,000 cubic yards of rock 
excavation for the outlet tunnel. Much of 
the excavated material has been such that 
it can be utilised satisfactorily for embank- 
ment, but, because of the vast quantities 
required in the different sections of the great 
embankment, most of the material will be 
obtained from the various borrow areas, 
where electric shovels, screening plants, and 
conveyor belts.are in service preparing the 
different materials for transporting to the 
dam site. 

All told, 76,000 cubic yards of concrete 
will be required in different parts of the dam 
before the structure is completed, and in the 
concrete there will be placed a total of 





PLACING CONCRETE FLOOR SLAB OF 





INTAKE STRUCTURE—AUGUST 1, 1944 





432 


THE ENGINEER 





Nov. 30, 1945 


——____. 











4;700,000 lb. of reinforcement bars. All 
cement required is being furnished as needed, 
by the Government. The concrete mix: is 
generally made up | part by weight of cement 
with 2-4 parts by weight of sand, and 4 parts, 
also by weight, of broken rock or gravel, 
in which the maximum size of aggregate is 
1-5in., and 1 part by weight of cement is 
used with 2-6 parts by weight of sand and 
5-9 parts by weight of broken rock or gravel 
for concrete, in which the maximum size 
of aggregate is 3in. 

The Government authorities in order to 
effect the greatest economy have stipulated 
that the concrete mixture shall contain the 
largest maximum size of aggregate practic- 
able, agreeably to the classes of concrete 
required for different parts of the work. All 
concrete: is mixed mechanically, and follows 
the treatment usually prescribed by the 
Bureau of Reclamation. Concrete surfaces 
that will be permanently exposed, are poured 
within forms constructed of surfaced lumber 
lined with an absorptive lining, consisting of 
specially fabricated board. Where circum- 
stances have permitted or will permit, the 
concrete is placed with bottom - dump 
buckets ; but in some instances, as in the case 
of the lining of the outlet tunnel, the arch of 


process within movable forms, and Pump- 
crete may be used if found more advantageous 
in other phases of the work. Mechanical vibra- 
tors are used for consolidation of the concrete. 

Anderson Ranch dam will back up the 
river for a distance of something like 14 miles, 
and the depth of the impounded water at the 
dam.at the normal full surface will be 324ft. 
At the close of the fiscal year 1944, more than 
9 million dollars had been invested in the 
development, and it is estimated that the 
ultimate cost will be in excess of 20 million 
dollars. Eventually it may be feasible, 
because of the change that will be brought 
about through the construction of the dam, 
to divert water from the South Fork of the 
Boise River at a point below the dam to 
irrigate a large tract of land near the Moun- 
tain Home area: 

Construction of the Anderscn Ranch dam 
is being done by the Morrison-Shea-Twaits- 
Winston Company, consisting of four inde- 
pendent construction concerns organised as 
a unit for this particular undertaking. Mr. 
H. F. Bahmeier is the present representative 
of the Bureau of Reclamation on the project 
in the capacity of construction engineer. 
The work is under the general direction of 
Mr. H. W. Bashore, Commissioner, Bureau 





the latter was placed by the Pumpecrete 


of Reclamation. 








The Scientist in Wartime’ 


By Sir EDWARD APPLETON, F.R5. 


No. Il—(Continued from 


THE ScrENCcE OF ARMAMENTS 


S I mentioned earlier, many scientific 
groups and individuals completely changed 
the subjects of their researches in wartime. 
One of the most noteworthy examples of a 
change of this kind is to be found in the war 
work of the Road Research Laboratory of 
the Department of Scientific and Industrial 
Research. Here was a civil engineering 
organisation, accustomed during peacetime 
to work on civil engineering problems, which, 
during the war, became the focus of a wide 
variety of researches on the physics of explo- 
sions. This work proceeded under the direc- 
tion of Dr. W. H. Glanville (Director of 
Road Research) and Dr. A. H. Davis 
(Assistant Director), who were largely re- 
sponsible for developing investigations on a 
model scale which was such an important 
feature of the war work of the Laboratory. 
(a) Blast Pressure Measurements.—Using 
the piezo-electric effect exhibited by quartz 
crystals, a section of the Laboratory, quite 
early in the war, developed a technique for 
the photographic registration of pressure- 
time curves associated with the blast waves 
from explosions. (Actually the piezo-electric 
pressure gauge was used in the 1914-18 war 
by the Admiralty for the same purpose, but 
improved electronic and oseillographic tech- 
nique has more recently permitted the design 
of far more sensitive and accurate equipment. ) 
The Road Research Laboratory gauges and 
equipment, developed by a small group work- 
ing under Mr. G. Grime, have now ome 
standard throughout all the Defence Services. 
With them the fluctuation in pressure from 
small explosive charges or from large bombs 
can be m : 
It was found, as a physicist would have 
expected, that the pressures exerted in air by 





* Thomas Hawksley Lecture. Institution of Mechani-. 
cal i Friday, November 1 Abstract. 


a iy - . 
The Lecture was illustrated by slides, some models were 


page 419, November 23rd) 


model charges of explosive were the same at 
scaled distances, as those arising from a full- 
scale charge, and they lasted for scaled times. 

As a consequence of this, if experiments are 
conducted with similar charges on various 
scales, and if distances are expressed in units 
proportional to the linear dimensions of the 
charge, the variation of maximum pressure, 
for example, with distance from the charge, 
is the same for all sizes of charge. This rela- 
tionship enables one to draw a standard 
graph representing the performance to be 
expected from a given type of bomb irre- 
spective of its size, and proved helpful in 
ascertaining whether a given new bomb was 
detonating properly. As a matter of fact the 
blast observed at a distance from bombs of 
ordinary shapes is not very dependent upon 
that shape. The Static Detonation Committee 
of the Ministry of Supply, standardising a 
procedure which had been in use at the 
R.B.L., adopted a single ‘‘ standard ” curve 
for giving a first assessment of the desirable 
behaviour of any proposed new Service bomb. 
Through measurements and studies of this 
kind it was revealed that some of the early 
8000-Ib. “ blogk-busters ” were not giving 
the performance to be expected from a well- 
detonated bomb of this weight, and experi- 
ments were conducted with modified arrange- 
ments until the standard performance was 
attained. The story is a complicated one, 
but the necessary improvements were 
achieved ; Mr. H. Sheard was in charge of the 
team of workers who made the measure- 


ments. 

‘In the latter half of 1944 and early 1945 
several members of the Road Research 
Laboratory staff, experienced in the measure- 
ments of blast from explosions and 
the recording of their visual characteristics, 
were flown to America to take part in the 
researches on the atomic bomb, and in the 
assessment of its blast ormances. They 
took with them a considerable proportion of 





shown and the use of certain equipment was demon- 
strated. HERS ae 


the special apparatus developed at the! 


Laboratory for studying explosions, and 
made appropriate measurements at the trial 
of the first atomic bomb detonated statically 
in America. 

(b) High-Speed Photography.—Much use 
was made by the Laboratory of high-speed 
photography for examining the development 
of the detonation of high-explosive charges, 
A number of very useful devices were 
developed by the photographic section under 
Dr. Lonsdale, but I have only time to mention 
the high-speed camera developed by Mr. W. G. 
Marley. This camera, which has only one 
high-speed moving part, namely, a rotating 
slotted disc, takes a number of photographs 
at a rate of 100,000 per second. The prin- 
ciple of the instrument is simple. If a house 
with four windows (two upstairs and two 
downstairs) faced an explosion, and if a 
camera lens were placed in each window, each 
of the lenses would give a photograph of the 
occurrence. If a large slotted disc were 
placed in front of the house and arranged so 
that the slot would pass in front of the 
windows in turn, the disc, as it rotated, would 
ensure that the photographs obtained by the 
cameras would form a succession. In one 
revolution of the disc all four cameras would 
take a photograph. If the disc contained 
three slots equally spaced instead of one, the 
arrangement would be something like a 
circular vernier. As the disc rotated one slot 
would soon expose one of the cameras 
momentarily, shortly afterwards another 
slot would expose a second, and so on. In 
fact, all four cameras would be exposed in 
the time during which any one slotted disc 
moved through one-third of a revolution ; 
for in that time the three slots, between them, 
would have made a complete circle of expo- 
sures. If the house had fifty-nine windows 
arranged around a circle facing the explosion, 
and if the disc had fifty-eight slots, fifty-nine 
photographs would be obtained whilst the 
disc rotated through about 6 deg. The high- 
speed camera has been constructed on this 
principle. It contains fifty-nine stationary 
lenses corresponding to the wittdows ; it 
has only one high-speed moving part, namely, 
a slotted disc. Even with a disc of only 
sixteen slots, at only a moderately high speed 
it is possible to obtain fifty-nine photographs 
at a rate so high as 100,000 per second. 

With cameras of this type the progress of 
detonation in a large bomb could be observed 
and any defects of the bomb should be 
visually revealed. With this and other photo- 
graphic devices the initiation of detonation 
in explosives is being studied, transparent 
explosives being used so that the progress of 
detonation in the explosive itself can be 
noted. 

Photographic equipment working on an 
entirely different principle has also been 
developed by the Armament Research De- 
partment of the Ministry of Supply under the 
general direction of Professor J. E. Lennard- 
Jones (Chief Superintendent). The principle 
underlying this equipment, which is ealled 
the Arditron, is that photography is accom- 
plished during an exceedingly brief time of 
illumination. A co is charged to a 
high voltage and di thro a 
specially designed tube. The flash ced 
has @ light intensity of 100 million candle- 
power and lasts only a millionth of a second. 

The essential advance responsible for the 
successful performance of the Arditron lies 
in thé activation of the surfaces of the elec- 
trode system and the use of copper and silver 
electrodes saturated with potassium_as elec- 
trode material. The result is uniform. per- 
formance, while the luminous. discharge, 
which can be rapidly repeated. where. desir- 
able, is confined to a narrow axial channel. 





Arditron, tubes have been employed in the 
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haviour of detonating explosiv flying 
fragments and bullets, by means of “flash ” 
radiographs, each made in one-millionth of a 
second. Radiography, as the first stage of 
examination of enemy ammunition, has 
reduced the danger and hastened results. It 
has been applied to unexploded mines and 
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bombs where they fell, and so detected 
“‘booby-traps ”” and identified new fuses. 
Countless other radiological applications 
range from the filling of a tiny detonator or 
small arms cartridge to the high explosive 
inside a 4000-Ib. bomb or 16in. shell ; from 
a small die casting to cast steel gun cradles, 
turbine casings, ships’ rudders and propeller 
brackets ; from the welding of thin aircraft 
parts to that of thick steel in high-pressure 
boilers, fabricated parts of ships’ machinery, 
and hulls of warships of all classes and 
merchant ships, and the armour of tanks. 
All this has necessitated the continuous 
development of new apparatus and tech- 
niques as well as the training of staff to apply 
the methods in situ. 

(d) The Use of Electrodeposition for Gun 
Barrels.—Another important. development, 
again due to the Armament Research Depart- 
ment, is the employment of electrodeposition 
as a means of repair for worn gun barrels or 
as @ cure for over-machining. With the 
expansion in the production of armaments 
due to the war, the proportion of work spoilt 
by over-machining was rising. Firms and 
departments were advised on A.R.D. methods, 
with the result that production schedules 


HE Island of Borkum, 28 miles out from 

Emden, guarded the northern flank of 
Germany’s western frontier. On the low- 
lying, kidney-shaped island, about 6 miles 
long and 3 miles across at its widest, the 
Germans had constructed a defence system of 
immense st h. Nor were they even then 
satisfied, for the defences were being farther 
strengthened as a result of experience gained 
in the Allied invasion of Normandy. Much of 
this work was still uncompleted at the time 
of the German collapse. 

It is clear that the Germans were nervous 
that we should carry out a combined opera- 
tion to seize this island, which dominates the 
Ems estuary ; in fact, such an operation was 
being planned as long ago as last April. 

In normal times the town of Borkum, on 
the western end of the island, is a holiday 
were maintained and labour saved by the/resort. The hotels on the front overlook the 
salvage of over-machined components by| great sea wall, which is in two steps, each 
electrodeposition. to any desired | step being about 15ft. high. From the foot 
thickness up to 1/10in. or 1/Sin. is possible in| of the lower step, where there is a narrow 
this process. The repaired surface is usually | sandy beach except at high tide, jut out a 
at least as serviceable as the original, and it| series of wide stone-built groynes to protect 
may, indeed, be superior as regards resistance | the shore against the erosion of the strong 
and protection from rust. cross tides. This sea wall extends right round 

Forty worn 4in. guns, required for use on|the western end of the island. On it the 
merchant ships at a critical period of the war|Germans had built out enfilading positions 
were made serviceable by the A.R.D. electro- | for machine guns and other small automatic 
deposition method, while as many as 5000] weapons, and the tops of the wall and the 
guns spoiled in manufacture by over-/|‘‘ shelf” between the two steps of the wall 
machining were salvaged by it. were covered with a tangle of concertina 
barbed wire. This part of the coast might be 
regarded as naturally almost impregnable. 

All along the north coast, running east- 
raging tec nly ap tea bore g gurse 
wide sandy beaches leading up to low 

Boms DrsrosaL dunes. This part of the eoast the Germans 

In November, 1939, the Technical Branch | had protected with three lines of defences. 
of the Air Raids Precautions t,| The first consisted of a line of large hemi- 
Home Office (later called the Research and | spherical horned mines of a type designed 
Experiments Branch, Mini of Home| specially for coast defence. These were laid 
Security), asked the National Physical|on the bottom just below low-water mark. 
Laboratory to-devise and develop equipment | There were 300 of them. 
for cutting a hole into, and removing the| A little way inshore of this liné of horned 
explosive contents of, unexploded enemy | mines was a line of the usual tripod beach 
bombs. The use by the enemy of delayed-|obstructions made of steel girders and 
action bombs was expected and it was also|“ armed” with small mines or explosive 
anticipated that al fuses would be|charges. This line of obstructions extended | an 
fitted, with ‘“‘ booby” traps, which- would/ only along the part of the odast feasible for 
operate on any attempt to remove the fuse! landing, and did not stretch away on to the 


which increased the life three to five times. 





Germany’s Island Fortresses 


(By Our Naval Correspondent) 
No. I~-BORKUM 


flats to the extreme north-east of the island, 
although the horned mines were carried on 
round these flats also. 

On the landward side of the beaches on 
this part of the coast the Germans had con- 
structed another ingenious line of defence. 
This consisted of concrete cups let into the 
sand and covered so as to be invisible. In 
each of these cups was mounted a sea mine 

of an obsolete type. These mines were in 
groups and their firing was not by contact, 
but controlled electrically from the strong 
points in the neighbourhood. 

Apart from these mines and obstructions, 
the coast was very thoroughly wired and the 
beaches were covered by a large number of 
well-sited and strongly protected machine- 
gun posts. The approaches to the coast were, 
of course, commanded by the various 
batteries of bigger guns. These batteries will 
be detailed later. 

On the southern and landward side of the 
island the coast from the end of the sea wall 
was protected by a long line of mined steel- 
girder obstructions. Here no ship landings 
would be feasible, and so there was no line 
of off-lying horned mines. The only part 
of the coast on which a landing was likely was 
further protected by a controlled minefield 
of old sea mines mounted in concrete cups. 

On the extreme south-east of the island 
there is a considerable area of reclaimed land 
and a small but convenient harbour capable 
of taking up to eighty craft of the size of 
minesweepers. The jetties in this harbour 
are floating, and go up and down with the 
tide on the samieé principle as a spud pierhead, 
so that there is no need to be constantly 
tending mé¢ wires. It is a thatter of 
interest that this reclaimed land and harbour 
are not shéwn on British charts. It follows 
therefore that they are of fairly recent von- 
struction. 

On the reclaimed land ate well-equipped 
barracks: These wére built at the order of 
Marshal Goering to house the officers and 
ose een gpm Ta oe oma 
proposed to operate from m 
ak wacarter em 

tional base for aireraft raiding Great 
Britails, but that this idea had to be aban- 
doned because of the dampness and softress 
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of the ground (the Germans have always 
been opposed to concrete runways, presum- 
ably for camouflage reasons), and the pre- 
valence of fog and ground mist. The officers’ 
mess in these barracks is nordic in the 
extreme. The floor of the great hall is of 
dark red tiles and the centre piece of 
the design is a great compass card, 10ft. 
across, with the signs of the Zodiac scattered 
around it. There is an enormous fireplace, 
and the staircase is of massive wood, carved 
in the shape of various fish. The whole of 
one wall of the ante-room is taken up by a 
panel executed in inlay of various woods and 
depicting a wild-eyed viking towing a group 
of ships across the sea in the teeth of what 
to be a full gale. In the hall 
a bell beneath which is a notice to the effect 
that it is to be struck every time an officer 
of some particularly distinguished squadron 


the guns could maintain a rate of fire of one 
round every 60 sec. Each gun had a crew 
of about twenty men. 

The fire control arrangements for this 
battery are interesting. Near the end of the 
sea wall on the north-west coast of the 
island there is a big concrete structure which 
has never been completed. This was to have 
been the headquarters of the officer com- 
manding the coast artillery, and on it was to 
be mounted a big 14-m. rangefinder. The 
rangefinder has been temporarily mounted 
below this structure, pending its completion, 
and it is interesting to note that the range- 
finder is a French instrument brought from 
Toulon. It seems that no rangefinder was 
previously fitted, and that the control and 
rangefinding for the Coronel battery was done 
by a system of triangulation from three 





observation posts. They are, of course, 





3-7in. gun batteries the Steernklipp battery 
was at the extreme eastern end of the island ; 
the Ostland battery about half way along 
the north coast; the Woldediinen battery 
about half way along the south coast ; and 
the Flughafen battery at the seaplane base 
at the end of the causeway leading to the 
reclaimed land and harbour. There was 
also a battery of four Polish 75-mm. guns 
close to the harbour entrance. 

These batteries comprised the heavier 
defences of the island. To them must be 
added numerous light flak positions armed 
with guns of Oerlikon and Bofors type, and 
also a large number of both heavy and light 
machine gun posts. All the batteries were 

by dense barbed wire entangle- 
ments and complicated systems of fields of 
land mines. Most of the land mines were of 
the non-magnetic glass type. The extent to 
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of the Luftwaffe leaves the building. All the 
barrack blocks have double windows and 
are heated from a single furnace. 

The biggest gun battery on the island is the 
Coronel battery of four llin. guns. These 
are single guns mounted in open gun pits 
almost in the centre of the western part of 
the island. These guns are old, and bear the 
date 1910, but they have an effective range 
of over 20 miles. It appears that these gun 
pits were not destroyed after the last war 
and that the guns were hidden away. 
Krupps, of Essen, then designed special 
mountings for them, and the guns were 
mounted in the Coronel battery about 1924. 
The guns are hand-loaded and hand-rammed, 
shells and charges being conveyed to a load- 
ing position alongside each gun pit on trolleys 
running on rails from concrete un 
magazines and shell rooms. The gun has, 
of course, to be brought into a special position 
for loading. Despite this, and the fact that 
loading, training, and elevation were by hand, 








MAP OF THE ISLAND OF BORKUM 


as widely separated as possible. One is near 
the extreme eastern end of the island ; 
another is close to the new rangefinder 
position on the north-west coast; and the 
third is on the south coast. 

Apart from the Coronel battery, there were 
three batteries of 5-9in. guns. One of these, 
at the eastern end of the island, consisted of 
three guns. The other two, one close to the 
sea wall and on the southern outskirts of the 
town and the other on the south coast, were 
of four each. These batteries were 
named Hanisch, Liideritz, and Holtzendorff 
respectively, and they were so sited that they 
could command the sea approaches to the 
island and the channel leading to the Ems 
estuary. There were also four batteries, 
each of four 3-7in. dual-purpose guns. These 
guns were primarily anti-aircraft weapons, 
but they could also be used for low-angle fire, 
and they were sited so that they commanded 
the approaches to all the beaches on which a 
landing would be practicable. Of these 








@ 


which the batteries and strong points were 
protected by land mines may be judged by 
the fact that no fewer than 28,000 of these 
land mines have been unearthed. 

There is one other battery which has not 
been mentioned, and it provides an instance 
of the unconscious humour sometimes 
achieved by the humourless Hun. It is just 
to the east of the Ostland battery. It is a 
dummy, and the Germans named it the Togo 
battery, presumably as a compliment to their 
Japanese allies ! 

In conjunction with all these batteries and 
strong points there is a complicated system of 
concrete bunkers in the sand dunes. It 
would, in fact, hardly be an exaggeration to 
say that at least 80 per cent. of the sand 
dunes are really bunkers of great strength, 
upon which a sand dune has been 
piled, giving perfect camouflage and added 
strength Very few of the bunkers are out in 
the open. rovided accommodation 
for the crews of the batteries and for ammuni- 
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tion and other supplies. Moreover, each 
battery has in a bunker its own power station 
in addition to being connected to the main 
electricity supply of the island. This main 
supply comes from the mainland by sub- 
marine cable. 

On Borkum there is to be found a new form 
of anti-invasion defence. This is the infantry 
bunker, forming a thick concrete and under- 
ground barracks for some thirty men. The 
idea is that these infantry bunkers should 
keep the infantry immune from the air and 
naval bombardment which precedes invasion 
so that the men are fresh and have not 
suffered casualties when the time comes for 
them to deal with troops which have pene- 
trated the beach defences. 

Most of the bunkers on the island of 
Borkum have walls and roofs of reinforced 
conerete, 2 m. thick. This thickness, how- 
ever, was not considered enough in the light 
of experience gained in Normandy and else- 
where, and in January, 1945, the German 
High Command gave orders for the thickness 
of these bunkers to be increased by a further 
14 m. of reinforced concrete. This work has 
not been finished and it is most interesting to 
see some of the old 2-m. bunkers surrounded 
by the steel reinforcement for the extra 
14 m. thickness, over which the concrete has 
not been poured, for it reveals the immense 
strength of these structures. The reinforce- 
ment is of steel bars about }in. in diameter, 
closely linked and wired, and so arranged 
that nowhere is there a space greater than 
about 8in. by 4in. by 4in. Nor are these 
extra skins separate from the original struc- 
ture, for the concrete of the old structure 
has been chipped away in places so that the 
new steel reinforcement can be linked into the 
original steel reinforcement. 

Apart from its great strength as a defen- 
sive position, Borkum is interesting as one 
of the main centres of the German Radar 
screen. The whole island system extending 
south-westwards from Sylt through Heligo- 
land, and along the Frisian Islands to the 
Texel, was fitted and organised as a vast 
Radar screen covering the approaches to 
north-western Germany. On the island of 
Borkum there were no fewer than sixteen 
Radar stations—one of them an enormous 
structure about 80ft. across. As a Radar 
station and off-shore flak position, Borkum 
was of the first importance, and the Germans 
claim that the island shot down no fewer than 
130 Allied aircraft. In view of these facts, 
it is curious that the main Radar and flak- 
control position on Borkum was only com- 
pleted a few months before the end of the war. 

This Radar and flak-control station has a 
most interesting lay-out. One enters the big 
bunker in the same way as one does most of 
them on this island—as if one were walking 
straight into a sand dune. In the bunker 
there is a machinery space containing the 
air-conditioning and heating plant—nearly 
all these bunkers are air-conditioned and 
have electric or steam heating grids in the 
air ducts. In this bunker, too, there is living 
accommodation for the control personnel. 

The control chamber itself is rather like a 
small lecture hall divided into two by a 
screen. This screen is a big squared map of 
the area, and it is made of thin translucent 
paper. Looking at the front of this map there 
is another screen map on the left, and on the 
right a frame with sixteen columns, one for 
each Radar station on the island, and in each 
column a set of figures, each one of which can 
be illuminated. This indicates the height of 
the aircraft, as recorded by each Radar 
station. The screen map on the left is of 
much smaller scale than the main map, and 
covers an area of about 100 miles square of 
the western approaches to Borkum. 





At the end of the compartment behind the 
map sereen is a tier of four benches with desks 
running in front-of them. Each bench and 
desk is fitted for four operators, so that there 
is an operator for each of the sixteen Radar 
stations on the island. The position of each 
operator is fitted with earphones, so that he 
is in instantaneous touch with his Radar 
station. On the desk in front of him is 
mounted a sort of magic lantern on a ball 
and socket mounting. These look rather like 
short telescopes. They throw on to the 
screen map a spot of light in which is the 
number of the Radar station, the results of 
which the positioning of the spot of light 
indicates. On the desk alongside the magic 
lantern each operator has a set of press 
buttons rather like a small typewriter key- 
board. These buttons work the lights on the 
frame which show the height found by each 
Radar station. 

From the point. of view of the control 
officers, all these operators are behind the map 
screen and therefore out of the way. The 
control officers, one for each of the flak 
batteries, sit at a desk on a raised dais facing 
the map screen. When aircraft are approach- 
ing they see on the map screen the sixteen 
points of light, representing the sixteen 
Radar stations, and these converge on to the 
actual position of the aircraft formation. At 
the same time they see in the frame on the 
right the height as found by each of the 





sixteen Radar stations. If all sixteen Radar 
stations are being perfectly operated, there 
will be only one spot of light on the map 
screen, for all sixteen will be superimposed on 
one another, and the lights in the frame 
indicating the height will be in a horizontal 
line across the frame. 

The control officers can transmit the orders 
for the control of the guns and the fuse 
settings to be used by means of a set of press 
buttons mounted in the desk at each control 
officer’s position. The officers are also in 
direct telephone touch with their batteries, 
and there is a 120-line telephone exchange in 
the bunker, which gives quick communica- 
tion with other installations. 

The whole of the defences of Borkum are 
being systematically destroyed. The batteries 
have already been demolished—-the 1lin. 
guns of the Coronel battery even have their 
barrels blown open or in halves. This has been 
done with the very efficient barrel-demolition 
charges provided by the Germans as part 
of the equipment of the guns. Nearly 2300 
tons of ammunition taken from the island 
has been dumped in the sea, and some 300 
tons of cordite have been burnt. The bunkers 
are being cleared of all stores and are being 
demolished, the island having been divided 
into areas for this purpose, so that everybody 
can be cleared out of one area at a time while 
every installation in that area is blown up. 

(To be continued) 








High-Voltage Research at the National 
Physical Laboratory’ 


By R. DAVIS, MSc. 
No. Il—({Continued from page 413, November 23rd) 


PROTECTION OF BARRAGE BALLOONS AND 
PERSONNEL AGAINST LIGHTNING 


4 Saree second application of high-voltage 
research with which I shall deal is to a 
problem of more transient interest, which, 
however, illustrates some aspects of the 
important problem of protection against 
lightning. The particular study was con- 
cerned with the protection of barrage balloons 
and balloon crews against lightning. 

The balloon barrage was designed to play 
an important part in the air defence of Great 
Britain, and it was appreciated that if flying 
was to be maintained in all weather con- 
ditions, there would be hazards both for 
balloon crews and the balloons themselves. 
In 1937 the Air Ministry set up a committee 
under the chairmanship of Sir George 
Simpson to examine problems associated 
with the flying of balloons in thundery 
weather. This committee made recommenda- 
tions directed to ensuring the safety of 
crews and to reducing the vulnerability of 
balloons to the electric currents associated 
with brush discharges. Against destruction 
by a lightning stroke to a balloon it was felt 
that useful measures were probably imprac- 
ticable. Of the work arising from these 
recommendations I shall deal with only three 
items :— 

(1) Mechanism of destruction and 
measures for the protection of balloons 
in thundery weather. 

(2) Lightning predictors. 

(3) Protection of crews. 

Fig. 5 illustrates qualitatively the modi- 
fication in the earth’s field by a captive 


* The Institution of Electrical . Parsons 
Memorial Lecture. November 15th, 1946. . Abstract. 








balloon assuming that the fabric is (a) non- 
conducting, (6) conducting, and (c) inter- 
mediate between (a) and (b). With both non- 
and partially conducting fabrics, large voltage 
stresses are likely to occur along parts of the 
surface of the balloon in thundery conditions 
when the earth’s field is large. Such stresses 
might produce discharges which would 
damage or ignite the fabric, causing leakage 
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Fig. 5—Modification of Earth's Field by Balloon 


and ignition of gas. One method proposed 
for combating this hazard is illustrated in (d), 
which shows an insulating link inserted 
between the cable and a balloon of non- 
conducting fabrie. With this arrangement 
it was anticipated that the field concentra- 
tion would be confined to the neighbourhood 
of the earthed cable. An alternative solu- 
tion of a balloon with a conducting fabric, 
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illustrated in (6), awaited the development of 
a suitable material. 

Meanwhile, partly because of the non- 
success of the insulated link and partly 
because of the difficulty in igniting hydrogen 
with a brush , doubts grew con- 
cering the réle played by brush discharge in 
causing balloon casualties. To investigate 
the method of destruction, magnetic lightning 
indicators were fitted to balloon cables. 
These indicators consist of a number of thin 
strips of steel housed in a weatherproof con- 
tainer. When placed in a magnetic field 
they are magnetised, a certain amount being 
retained after the field is removed. A measure 
of this remanent magnetism gives an indica- 
tion of the magnitude of the field. When a 
lightning current flows in a balloon cable a 
circular magnetic field concentric with the 
cable is produced, and an indicator placed 
in this field will subsequently be found to 
have a certain remanent magnetism from 
the value of which the magnitude of the 
lightning current can be deduced. Indicators 
were attached to the cable of balloons 
throughout the barrage, and after balloons 
had been destroyed the indicators were sent 
to the National Physical Laboratory for 
examination. By the end of August, 1940, 
135 sets of indicators had been examined. 


BRAID ON 
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Fic, 6—Scheme for Protecting Balloons 
Against Lightning 


In 90 per cent. of these cases it was con- 
cluded that electric currents of 500 amperes 
(the minimum that could be detected) or more 
had flowed in the cable. For the remaining 
10 per cent. there was in some instances 
evidence that the indicators had been 
incorrectly fitted. The magnitudes of the 
lightning currents are given in the following 
table. In 70 per cent. of the observations 
the sign corresponded to the flow of negative 
eurrent down the cable. 


Magnitude of current, Percentage number 


amperes. of observations. 
1,000 orless ... ... ... 5 nai 
2,000 or ey See 61 
10,000 or less... 79 
ee... s. Soe Soe cos 92 


Greater than 20,000 ... 

As a result of these tests it was concluded 
that when balloons were destroyed through 
the agency of atmospheric electricity, the 
cause was a direct stroke involving hundreds 
of amperes, and not brush discharge involv- 
ing currents of milliamperes. 

The question was then posed, Could 
balloons be protected against direct strokes ? 
No perfect scheme was possible, since cases 
had occurred where the cable itself had been 
volatilised. The obvious step was to fit the 
largest practicable lightning conductor on 
the balloon itself, and the scheme illustrated 
in Fig. 6, which did not appreciably inter- 
fere with operational requirements, was tried 
on a large scale. The earthed spike fitted to 
the nose of the balloon facing the approach- 
ing storm and the earthed conductor on the 
fin facing the receding storm were deemed to 
be located in the most suitable positions for 
intercepting strokes between balloon and 
cloud. The heaviest recorded stroke which 
a protected balloon survived without damage 
was one of 30,000 amperes. The balloon 
barrage was of necessity operated in accord- 
ance with Air Force requirements and not as 


a scientific experiment, so that it was diffi- 
cult to obtain a precise measure of the effi- 
ciency of the scheme. Indicator records 
showed that at least twenty-one balloons 
survived direct strokes, and the general 
experience suggested that three or four times 
as many unprotected balloons were destroyed 
as protected under comparable conditions. 

As it was not practicable to provide a 
perfect scheme of protection for balloons in 
thunderstorms, the need was felt for some 
thunderstorm warning device to give infor- 
mation additional to that provided by the 
Meteorological Office. An instrument was 
devised which depended for its operation on 
the steady and transient currents in the 
balloon cable. 

The cable of a balloon flying in the earth’s 
vertioal field acquires a charge, the density of 
which is proportional to height except near 
the top. The potential at any point in the 
cable due to the charge on the whole cable 
is equal and opposite in sign to the potential 
at the point due to the earth’s field, so that | no 
the resulting potential is zero. Even in fine 
weather fields there is a steady leakage of 
charge from the oable into the atmosphere, 
and this corresponds to a current of several 
micro-amperes in the cable. In thundery 
weather, the field, the charge density, and 
the steady cable current all increase con- 
siderably. What was therefore required was 
a relation between cable current and thunder- 
storm activity. Observations spread over a 
number of thunderstorms showed that when 
the cable current was greater than 0-5 micro- 
ampere, there was appreciable risk of the 
balloon being struck. The warning period 
usually varied from a minute or so to about 
half an hour, so thatthis steady state warning 
was of immediate and local significance. 

Every time a lightning discharge occurs 
there is a sudden change in the earth’s 
vertical field, with a consequent change in 
the charge distribution on the cable of a 
balloon flying in the field, the new value of 
the total charge on the cable being attained 
through the flow of transient current in the 
cable. This transition from one charge to a 
second charge distribution on the cable was 
used to provide a warning of more distant 
storms. 

Arising from these considerations, the 
audible lightning predictor was developed. 
The circuit is illustrated in Fig.7. A steady 
current in the cable flows to earth through 
the milli-ammeter and the relay coil R. 
The relay operates at a current of about 
0-5 milli-ampere. When the contact on the 
relay closes, a bell is made to ring at a 
chosen point. The relay will also operate if 
the condenser C charged to 100 volts or more 
is discharged through the coil. The total 
charge q in the cable is given by 
ak. X, 


where k is a constant depending on the height 
of the balloon and the size of the cable, and 
X is the value of the field assumed constant. 
A lightning discharge which produces a 
sudden field change 8X will produce a 
change 8 q in the charge on the cable. This 
quantity flows into the condenser C and 


charges it to voltage of , and if this is greater 


than 100 volts the relay will operate. The 
sensitivity of the predictor to distant light- 


ning discharges varies with the height of the} by a 


balloon. For a balloon flying at 2000ft. an 
predictor will respond to a light Sok ae 

charge 16 miles away ; flying at the 
predictor responds to a stroke 5 miles away. 
The recipient of the warning is provided 
with equipment devised by the Post Office 


for distinguishing between transient and 





steady warnings. 





The device acquired sufficient favour to be 
utilised in barrage control. 

Finally, a reference to the question of the 
protection of crews. When lightning strikes 
@ balloon the current flows into the general 
mass of the earth; via the cable and the earth 
resistance of the earth electrode of the launch- 
ing winch, and consequently the winch is 
raised in potential above earth by a value 
equal to the product of the current and the 
resistance of the earthing electrodes. Thus 
if the lightning ourrent were 10,000 amperes 
and the earth resistance 100 ohms, the 
potential jamp at the winch would be 
1,000,000 volts. There would be a consider. 
able voltage gradient on the surface of the 
ground near the winch, and a man standing 
on the ground near the winch would be in 
considerable danger of a flash between the 
near/winch and his body. On the other hand, 
anyone wholly on the winch or a metal sheet 
in metallic contact with the winch would be 
raised to a voltage of 1,000,000 volts, but 

voltage difference would exist across any 
gait of kin bédy, andl hd bald Seed nathing 
untoward except a slight tingling sensation. 


























FiG, 7—Oircuit Diagram of Lightning Predictor 


These considerations were checked e 
mentally in the Laboratory with oon 
equipment and an artificial lightning gene- 
rator, and safety measures based on them 
proved very satisfactory. Throughout the 
long period the balloon barrage was in opera- 
tion no casualties due to lightning occurred 
when the safety regulations were observed. 
CoNCcLUSION 


High-voltage research in the future must 
cover @ very wide field. Measuring methods 
and technique are capable of improvement, 
and more knowledge is required as a basis for 
the formulation of sound test specifications 
to ensure the good performance of equipment 
in service. New materials are being produced 
and require study, and new projects such as 
power transmission at 250 kV or by D.C., 
would present new problems. Co-operation 
with the physicist is needed in studying the 
fundamental properties of insulators and 
semi-conductors, and in investigating break- 
down processes. The field is so wide that 
there is need for a great amount of co-opera- 
tion and for men of the wide range of interest 
and capability of Parsons. The National 
Physical Laboratory is eager to do its part. 


ame 





GENERATION OF Exzorriciry.—Official returns 
rendered to the Electricity Commissioners show 
that 3179 million units of electricity were generated 

authorised undertakers in Great during 

the month of October, 1945 acandimeemamiatie 
- | revised. figure of 3332 million units in the corre. 
month of 1944, @ decrease of 

153 ion units, be 40 ber cont. the ten 
months of 1945 up to the end of October, the total 
amount of electricity generated by authorised under- 
cobere 0%, was 30,138 million units, as co with 
revised figure of 31,014 million its for the 

od 1944, representing a 


corresponding of 
decrease of fe seittion wavte, or 2-8 per cent. 
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The Manufacture of Wire Rope 





i our issues of May 26th and June 2nd last 
year we published an informative article by 
Mr. Norman Whincup on ‘Wire Ropes for 
General Engineering Purposes.” That article 
was concerned with the use of ropes and the 
choice from the rather bewildering array of 
types available of that one suitable for any 
particular service. Recently we received from 
the Whitecross Company, Ltd., of Warrington, 





Fic. 1—REcoHInG Rop AFTER HEAT TREATMENT 


an invitation to visit the works and see the 
actual manufacture of the ropes. In what 
follows we restrict*ourselves to a description of 
those shops that in the limited time at our dis- 
posal we were able to see. The Whitecross 
Company, we were informed, is the only concern 
in this country performing all the processes in 
the manufacture of rope from the rolling of the 
billet to the final spinning of the rope in one 
works. 





Rop Berimec Muas 
Various steels are used for wire aeecord- 
ing to the tensile strength i The wire 





FiG. 2—PICKLING SHOP 





produced as a result of rolling and drawing and 
heat treating must be not only high in tensil- 
strength, but also ductile. It must, further, be 
capable of withstanding the wear and abrasion 
that arise not only out of rough 
internally in the rope as a result of 
pulleys, &e, The 

between the limits of carbon 0:4 to 0-8 per 
cent,, silicon 0:05 to 0-15 per cent., and man- 


xing over 





ganese 0:45 to 0-75 per cent., sulphur and 
phosphorus being below 0-05 per cent., and in 
special cases below 0-04 per cent. Tensile 
strengths of 110-120 or more tons per square 
inch can be obtained in the wire from such steels 
without embrittlement. 

Billets, some 16ft. long and 2}iin. by 2}in. 
section, are obteined to the desired composition 
After inspection and 


the sloping floor of the furnace by gravity, the 


but also | i 
of steels used varies | ‘ 


1100-1200 deg. Cent. One by one as they 
reach the lower end, they are fed out lengthways 





To obtain the desired micro-structure before 
eold-drawing the rod to wire, it is necessary to 
heat treat. But the rod is not, as might be 
expected, treated in coil. At the entry end to 
the furnace there is an array of stands upon 
which coils are mounted and the rods are drawn 
through the furnace lengthwise. The furnace 
used for this purpose is heated by town gas, 
and its temperature is automatically controlled 
and recorded on a chart. Reducing conditions 
are maintained in the furnace by an excess of 
gas over the heating zone, and temperatures 
of the order of 1000 deg. Cent. are maintained, 
but the precise temperature must be varied 
according to the type of wire being produced. 
On emerging from the furnace, the rods or 
wire are quenched in lead. The temperature 
of the lead bath is again controlled automatically 
and it is essential that it should be kept uniform. 
Here, again, the actual of the 
quench must be varied according to the type of 
work going through. As an incidental point of 
interest, it is worth mentioning that far from 
needing to heat the lead bath, it is usually 
necessary to cool it by the use of air coils. The 
rod is finally recoiled and passed forward to 
the pickling baths. Recoiling is seen in Fig. 1, 
the furnaces being in the background. 
PICKLING 4ND COPPERING 


Warm dilute hydrochloric acid is used as the 
pickling agent to remove the mill scale. Groups 
of coils from the heat-treatment plant are 
picked up by a special carrier, to be seen in 
Fig. 2, fitted to the crane, and immersed in the 





billets are raised to the rolling temperature of 


FIG. 3—-WitRE DRAWING MACHINE 


acid bath. After several minutes’ immersion, 
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they are picked out again, rinsed in a clean 
water bath, and dropped for a few seconds in 
an alkaline bath to kill any acid remaining. 
After a final rinse in water they are manceuvred 
on to a horizontal arm mounted on a carriage, 
and the carriage then passes into a drying oven 
constructed in the far wall of the pickling 
department. At the farther end the oven has 





the one bending it in one plane and the other in 
a plane at right angles to the first. Finally, it 
goes through a short series of smaller pulleys 
that bend it ba.k and forth before it is finally 
collected on the last block. The shop is equipped 
to produce wires from 3/0 gauge to 36 s.w.g. 

In addition to round-section wires, the firm 
produces wires of other sections, in particular 





Fic. 4—WIRE DRAWING SHOP 


a second door, which, being opened, permits a 
special transporter to advance, pick the dried 
coils off the carriage, and place them in the 
bays of the ageing room for the full mechanical 
properties of the steel to develop. The pickling 
department also contains a copper sulphate 
bath for use when rod is to be coppered in pre- 
paration for the manufacture of coppered wire. 
The plant just described is of the “‘ in-line ” 
variety, the coils passing from one tank to the 
next down the shop. In another part of the 
works we saw a new plant now being installed 
in which the tanks are served by a single radial 
crane mounted at the centre. Outgoing treated 
coils leave this shop by the same door by which 
they entered, being passed through the series 
of baths arranged radially around the crane. 


Wrire-DRAwING 


The firm supplies much rod for purposes other 
than rope-making. Consequently, the ageing, 
wire-drawing, and dispatch departments are so 
laid out that coils of rod pass directly to 
the latter from the ageing room. Nor is all, or 
even nearly all, the wire manufactured for use 
in ropes. For purposes other than rope-making, 
and where considerable lengths of wire are 
required, it is often possible to permit the exist- 
ence of welds in the length. The welding is 
done before drawing the rods. Fusion welding 
is the method employed, the ends of two coils 
of rod being automatically heated, pressed 
together to form the weld, and subsequently 
heat-treated by the welding machine. 

The rod-is drawn to wire at high speed through 
a series of tungsten carbide dies. As will be 
seen from an accompanying engraving, Fig. 3 
of a typical machine, the wire is wound on reels 
between each die. Specially prepared soap, 
through a box of which the wire passes before 
each draw, acts as the lubricant. Finer gauge 
wires are drawn from those of coarser gauge, 
which, after drawing, have been heat-treated a 
second time to avoid embrittlement. In the 
case of coppered wire, the material is 
through a copper sulphate bath before the final 
draw, in order to brighten the surface, which 
becomes slightly dulled by the drawing process. 
For particular applications, where the wire is 
to be free of internal stresses, it is taken after 
the final draw over two small diameter pulleys, 





Z and H, used in rope-making. The shop in 
which such wires are produced was not seen 
in action; but we were shown how the dies 
are still made by hand methods, finely tapered 
steel tools being driven through the steel die 
plates to open the hole to the required section. 
The steel of the plate is work-hardened by 
hammering. Dies for round-section wires, con- 
sisting of a tungsten carbide core surrounded by 





tensile test is carried out on an electric testing 
machine. -Following satisfactory completion of 
this test, a length of wire is inserted in a torsion 
machine, and is required to withstand a definite 
number of complete turns before fracture. The 
ductility is such that a 12-gauge wire of first- 
class material, 10-4in, long, will withstand as 
many as thirty turns, or in other words, thirty 
turns in 100 diameters. 

Having satisfactorily passed the tests, each 
coil of wire is weighed and wrapped in paper, 
sacking, &c., for dispatch. It is from this 
department that the rope shop draws its 
material. 


Rope SPINNING 


The first process in rope-making is the pro- 
duction of strand, Strands may take several 
forms, but the simplest and that more used than 
any other consists of six wires laid round « 
single core-wire or a hemp rope. Many othr 
combinations are possible, but essentially thw 
process of manufacture does not differ what- 
ever the form of strand. For such a simple 
strand, six ls of wire are mounted near the 
periphery of a@ rotating disc, and so placed 
that the wire will feed off them without twist 
to a laying plate rotating at the same speed 
as the disc. This plate has six holes near its 
periphery to accommodate the six separate 
wires. The core-wire is fed through the centres 
of the disc and plate. Consequently, as the 
disc turns the six wires are laid around it. 
Where something other than a simple seven- 
wire strand is being manufactured, the laying 
plate determines the manner in which the 
separate wires, perhaps of differing diameters, 
shall be laid around the core. Where wires are 
of differing thicknesses, two or more layers may 
be stranded simultaneously by the use of a lay- 
ing plate, designed with holes at two different 


Owing to the centrifugal forces involved in a 
machine having heavy ls mounted near the 
periphery of the disc, the speed of manufacture 
is limited. In an alternative type of machine 
all the spools are carried near the centre line 
along the length of a long hollow cylinder. The 
wire from each spool is carried radially out to 
the wall of the cylinder, and along to the laying 
plate at the front end. Thus the actual laying 





is performed as before but, centrifugal forces 





Fic. 5—DISPATCH DEPARTMENT 


a steel supporting ring, are diamond-drilled and 
polished. : 


INSPECTION, PACKING, AND DISPATCH 


In the dispatch department—Fig. 5—the ends 
of every coil coming from the wire-drawing 
benches are removed and subjected to physical 





tests to ensure that the specification is met. The 


being largely eliminated (at the cost of increased 
floor space occupied), the speed can be higher. 
There is a difference only of.scale between 
stranding and rope- ing. The -spinning 
machines work on exactly the same principles. 
The point of interest does arise, however, that 
the strands may be laid to the same hand as 
that of the wires in the strand or to the opposite 
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hand producing Lang’s lay or ordinary lay 
respectively. 
lays were discussed by Mr. Whincu 


is possible, more particularly in composite 
ropes, to give that part of the rope which is 
acting as the rope around which the final layer 
of strands is being spun, a slight twist in the 
opposite direction to the final lay. Thus on the 
twist being released, the outer strands are 
pulled tightly around the core, producing a type 
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Swain Se, 


FiG. 6—-SECTIONS OF ROPES 


of rope known as the “ contra-lock,’’ which is- 


free of slackness in the outer casing strands. 
The self-tightening property is claimed to result 
in reduced internal wear and a more even dis- 
tribution of stress, together with freedom from 
tendency of the rope to spin and the elimina- 
tion of troubles arising from uneven stretching 
after the application of load. For certain appli- 
cations, it is an advantage to use ropes with a- 
smooth outer surface. For this purpose, 
Z-section wires are used for the final outer 
layer which, locking together, have the further 
advantage of providing a seal against the entry 
of corrosive matter and the escape of the 
internal lubricant. Alternatively, H-section 
wires, laid in combination with round wires, 
will produce much the same result, the round 
wires fitting neatly into the semi-circular 
recesses on the sides of the H-section wires. 
Cross sections of such ropes are shown in Fig. 6. 
Ropes finished in this way 
are made on the same types 
of machines as those men- 
tioned above, the only change 
required being the use of 
a laying plate with suitably 
shaped holes to suit the sec- 
tions of the wires concerned. 

In general engineering ser- 
vice a rope with strands in 
sectional outline somewhat 
like an equilateral triangle, 
with the corners rounded off—Fig. 7—has 
particular advantages. Each strand presents 
the same flattened side outwards through 
the whole length of the rope, and in con- 
sequence a large wearing surface is exposed. 
In order to obtain strands of such a 
section, it is necessary to start with a tri- 
angular core. Core-wire of solid triangular 
section has been recently superseded by a tri- 
angular section core made of round wires of 
two differing gauges, as illustrated by the sketch, 
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FiG. 8-TRIANGULAR SECTION CORE 


Fig. 8. It is produced by stranding together 


three pairs of twin wires simultaneously in pairs | hy Professor P. Sargant Florence, Mr. F. E. Smith, 
and in three pairs together, so as to form a tri-| Professor M. L. E. Oliphant, and others. In the 
angular shape at any section, and by preserving | afternoon, at 2.15, the subject discussed will be 


a certain relation in the relative lay of the pairs |‘‘ The Human Factor.” Dr. Raymo: : 
will be in the chair, and among the speakers will be 


of twin wires and of the three pairs together. 


The change is of advantage in that round wires | Sit Arthur Fleming, Dr. 
can be made of tensile strength equal to that| Prorosson J-, 2 femal, DOG of tickete will be 
of the main wires of the strand of the rope, that} , ailabie for the public other than members of the 


the construction is more flexible than the solid | Association, and may be applied for at the office of 


The respective merits of (Pion This material is relatively expensive, because 
p in the | the separate strands have to be stitched 
article referred to above, to which any reader | with soft wire by hand. Two men do the work. 
interested in the point is referred. Further, it} A spike is passed through, over and under the 


also able to see the manufacture of flat rope. 


strands alternately, to open a way for the 
stitching wire to pass from side to side. The 
wire is next drawn through, and the operation 
repeated an inch or so further along. The 
stitching wire is, of course, continuous, 
Finished 1opes, whatever the precise lay or 
method of manufacture, are wound directly 
from the machines on to drums for testing and 
dispatch. 








The Science Museum 





In last week’s issue we briefly recorded the 
appointment of Dr. Herman Shaw, by the 
Minister of Education, to the post of Director 
and Secretary of the Science Museum, on the 
retirement, on Friday, November 30th, of 
Colonel Ernest Elliot Buckland _Mackintosh, 
D.S.0. Colonel Mackintosh, who retires at 
the age of sixty-five, has been the Director of 
the Museum since 1933, when he succeeded Sir 
Henry Lyons. On leaving Eton, he received a 
military training and was commissioned in the 
Royal Engineers in 1899 and served in Egypt 
and the Sudan. In the 1914 European war he 
served from 1915 to 1919, was mentioned in 
dispatches, and received the D.S8.0. At its 
close he continued his military career and’ was 
Assistant Adjutant-General at the War Office 
from 1930 to 1932, and Chief Engineer, Eastern 
Command, from 1932 to 1933. He was appointed 
Director of the Museum that year, and in the 
period up to the beginning of the present war he 
arranged several special exhibitions of special 
branches of engineering. Dr. Herman Shaw, 
who is fifty-four years of age, was educated at 
Bradford Grammar School and the Imperial 
College of Science, where, after a very successful 
academic career, he gai his D.Sc. in 1931. 
He served in the R.N.V.R., the R.N.V.S., and 
the R.A.F., becoming a captain in 1917. In 
1920 he entered the Science Museum as Deputy 
Keeper, and in 1935 he was appointed Keeper 
of the Department of Physics and Geophysics. 
He is a fellow and member of the Physical 
Society, a fellow of the Institute of Physics, a 
member of the Board of Studies of the Uni- 
versity of London, a member of the General 
Committee of the British Association, and a 
member of the American Society of Exploration 
Geophysicists. He has contributed several 
articles on geophysics to the scientific Press. 
We wish him every success in his new office. 








Scizntiric ResearRcH aND INDUSTRIAL PLAN- 
ninG.—The British Association announces a con- 
ference of its Division for the Social and Inter- 
national Rel of on 





Hygiene and Tropical Medicine, Keppel Street, 
London, W.C.1. 


President of the Association, will be in the chair, 
and among the speakers will be Dr. M. Polanyi, 
Professor J. W. Munro, Professor C. D. Ellis, Pro- 


Morrison. The s 


Sir William Larke, and Dr. 


Saturday morning, December 8th, at 10.15, 
‘** Economic Aspects of Research ”’ will be discussed 


C. P. Snow, Mr. J. Kendall, 





section, and that the separate wires will elongate | the British Association, Burlington House, London, 
W.1. burner, like the harbour tugs. 


equally with other wires in the strand. We were 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondente) 


“WIRELESS SET No. 10” 


Srr,—The description of the “‘10 Set ’’ in 
your issue of November 16th, 1945, states that 
the set “operates on centimetre waves—the 
first time that these have been used for the 
work of transmitting speech.” 
In the interests of historical accuracy, may 
I point out that so long ago as March 31st, 
1931, a large party of Government officials and 
scientists and representatives of the world’s 
Press witnessed (and many of them took part in) 
two-way radio telephone conversations on a 
wavelength of 18 centimetres between St. 
Margaret’s Bay, near Dover, and Blanc Nez, 
near Calais? The quality of the speech was 
described as being “ better than that of normal 
telephone conversation between two subscribers 
in the London area.” 
The remarkable success of this public demons- 
tration of micro-ray communication led to 
the construction by Standard Telephones and 
Cables, Ltd., of a permanent micro-wave radio 
telephone and telegraph link -between- the 
aerodromes of Lympne, England, and St. 
Inglevert, France. This link, which came into 
operation in 1933 on a wavelength of 17-4 centi- 
metres, was the first commercial link of its 
kind in the world. 
It is interesting to recall that at the first 
demonstration of the system in 1931, its highly 
directional properties, combined with its com- 
paratively short range, were recognised as offer- 
ing a satisfactory method for affording virtually 
secret intercommunication in war. Of further 
interest is the fact that reflectors, sharply con- 
centrated beams and frequency used in the 
micro-ray link and in much modern Radar 
equipment are strikingly similar. 

B. C. Hoxpine. 
Hampton, Middlesex, November 23rd. 


[The statement to which our correspondent 
refers was contained in the official particulars 
regarding the No. 10 set supplied to us by the 
War Office.—Epb., THE E.] 








Big Naval Tugs 





Two modern deep-sea tugs are at present 


“ Scientific | Ying in Table Bay. They can travel 17,000 


Research and Industrial Planning,” to be held on| Miles without refuelling, and can tow for 
December 7th and 8th at the London School of | fifty-seven days without having to put into 


rt. They are the “Reward” and the 


There will be four sessions. On Growler,” two Admiralty tugs specially built 
Friday morning, December 7th, at 10.15, the subject | for long-distance tows in all parts of the world. 
of discussion will be “Fundamental Research in|'The “Reward ”—the later of the two—was 
Relation to the Community. Sir Richard Gregory, completed at Leith in February. It is in every 
way bigger than the ts. ‘“‘ McEwen,” the biggest 
Cape Town tug. The “ 
fessor A. G. Tansley, and Dr. C. D. Darlington. In|tons and has a length of 203ft., against the 
the afternoon, at 2.15, ‘‘ Planned Research ” will be} 793 tons and 160ft. of the ts. “‘ McEwen.” 
debated under the chairmanship of Mr. Herbert | two diesel engines of the “ Reward,” geared to 
will include Sir Edward | a single propeller, develop 4000 H.P. and give a 
Appleton, Dr. C. F. Goodeve, Dr. E. F. Armstrong, speed of 15 knots cruising. This tug has a sea 
P. Dunsheath. On| endurance of fifty-seven days at 12 knots. 
The ‘‘ Reward ” has a complement of forty-four 
officers and men. 


Reward” is of 1163 
The 


The main wireless equipment comprises 


medium and short-wave apparatus and radio 
nd Priestley | direction-finding equipment. Officials who saw 
the tugs here were agreed that the Union needed 
smaller tugs of the same type for long- anrmm 
: - : deep-sea tows. After the last war the ay 
limited number of tickets will be} 4 ministration bought an Admiralty deep-sea 
tug, but it was disposed of about ten years ago, 
after 


being laid up at Durban. It was a coal- 
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BRITISH RESEARCH 


In these columns it has been frequently 
asserted that thé damaging comparisons 
often made if high and low places between 
the industrial research of Gréat Britain and 
that of America and European Countries are 

‘net justified. The basis of that assertion is 
that neither in the number of people em- 
ployed nor of monty expended does a 
common meas of coinpatfison exist. In 
America the laboratory boy or the girl doing 
routine work at the microscope is counted as 
a teséarch worker if he of she happens to be 
employed in a research departihent. In this 
country we have usually reserved that title 
for persons of higher standing. Moreover, 
there has been little attem 
itohéy Values for thé national differences in 


448 | it does not carry out researches itself. 


purely technical work is nearly always 
included under the heading ‘‘ Research.” 
Here, until recently, we have not regarded 
the developrient of a design or the organisa- 
tion of shop procedure as worthy of 4 title 
which we reserved for science rather than 
technology. We are happy to think that 
partly through our own influence, Develop- 
ment is How associated with Research, and 
thus greater justice done to British endeavour. 

It was announced last week that the 
Federation of British Industries has 
“ strengthened its organisation by establish- 
ing a standing Industrial Research Com- 
mittee with « full-time qualified secretariat.” 
Sir William Larke is ehairman of the com- 
mittee, and Dr. Basil J. A. Bard ite seeretary. 


| Broadly, its terms of feferende are “to 


stimulate national interest in research for 
industry and foster it in all appropriate 
ways.” Hf in some it seems to over- 
lap with the duties of the D.8.1L.R., in others 


445 it goes further than that important Depart- 


ment, and it differs from it entirely in that 
It is 
scarcely hecessary to define the duties that 


- 89) thé seeretariat will undertake; they are 


sufficiently covered by “‘ to foster research in 
all appropriate ways,” short, we understand, 
of providing monéy for it. In fact, it is to be 
an advisory body and nothing more. Whether 
or not such a body is needed, experience 
alone cah show; it largély depends upon 
how much and in what degree its functions 
diffet from or amplify those of the D.5.1.R. 
Two of the principal services offered by the 
secretariat are “ advice, assistatice, and in- 
formation on the setting up and expanding of 
research departments and associations,” and 
“ contacts provided and introductions made 
to reseatch and technical organisations.” It 
is céeftainly oné of the prime duties of the 
D.S.1.R. to set up tesearch associations and 
in performirg that duty the “ contacts” 
referred to above would appear to be almost 
inevitable. But since the D.8.1.R. has no 
fewer than three representatives on the 
F.B.I. Committee, it is clear that it wel- 
comes this reinforcement of its own act- 

ivities. We may fittingly recall here 
that a Bill, Lord Barnby’s Industrial 
Research Bill, which covers the same ground, 
is now before the House of Lords. 

In sétting about its task, the Federation 
is taking a step which must be regarded as of 
exceptional interest. No one knows with the 
faintest precision how much technical research 
is done in this country and how much money 
is spent on it. It has, it the opinion of the 
coiamittee, with which we concur, “ been 
greatly underestimated, because it is largely 
utiknown.” By means of two questionnaires 
that have been sent respectively to manu- 
facturers, laboratories and test-houses which 
offer facilities to industty for research, the 
committee hopes to be in a position to make 
a definite statement on that matter. We 
observe that it takes a broad view of 
the meaning of Research. It includes 
“ organised experimental investigations into 
materials, processes, products, and scientific 
principles in connection with industry, and 
also development work, but excludes purely 
routine testing.” This net should be wide 
enough to catch all manner of tesearch and 


to vorrect | development, and if the questionnaires meet 


with the hoped-for fesponse they should 





salaries and wages. Furthermore, in America 


provide future commentators, according to 


the bent of their minds, with a sure stick 
to beat British industrial research or with 
@ comforting conviction that it is not as bad 
as it has been thade out to be. 


Industrial Relations and Full Eniployrient 


THE conversion of industry from a war to 
& peace footing can never be easy. After so 
great a war as that just concluded, in which 
great industrial nations have gone down and 
destruction bas been on an unsurpassed 
scale, there are, in addition to difficulties 
of replacement of machinery and plant, 
doubts as te the stability of currencies, difti- 
culties in deciding upon suitable markets, 
and uncertainties as to the levels at which 
wages and prices will eventually settle down. 
This time, in addition, the changeover, at 
least in this country, seems likely to be made 
the more difficult by the “‘ Full Employment ” 
policy which the Government promises to 
put into effect. For, desirable though such 
a policy is on other grounds, it clearly will 
require a new orientation in industrial rela- 
tions. When labour is scarce the fear of 
more or less immediate and perhaps long- 
continued unemployment no longer can act 
as the basic underlying factor in the mainten- 
ance of discipline in the works; nor can it 
act to limit the demands of labour upon 
managements in relation to conditions of 
work and wages. Desirable or undesirable 
though it may have been as the underlying 
factor—the point is a debatable one—the 
fear of unemployment did act as a stabilising 
and restfaining influence. If it is to dis- 
appear, something must be found to take its 
place, lest we continue to suffer, amongst 
other possible ills, from minor strikes only too 
often decided upon by the mén in defiance 
of union advice and to the neglect of 
hitherto effective conciliation machinery. 

The problem was recently discussed under 
the title ‘‘ Industrial Relations in Conditions 
of Full Employment ”’ in an inaugural lecture 
by H. 8. Kirkaldy on becoming Montague 
Burton Professor at Cambridge, a reprint of 
which has just come into our hands. Pro- 
fessor Kirkaldy is hopeful that the problems 
ean be solved. ‘They can be handled 
successfully and the difficulties overcome if 
those responsible for industrial negotiations 
approach them with a real desire to make the 
system work, if they can devise means for 
dealing with unauthorised and unofficial 
action within their own ranks, and if the 
field of controversy in industrial relations 
can be narrowed by eliminating unnecessary 
anomalies between different occupations and 
industries.” It would be unfair to criticise 
Professor Kirkaldy on a single short excerpt 
from & long and interesting lecture. But we 
are inevitably reminded of the old adage, 
“ Tf ifs and ans were pots and pans, there’d 
be no need of tinkers.” For Professor Kirk- 
aldy’s “ifs” are big ones, making no small 
demands upon restraint and tact, admixed 
with judicious firmness. Manufacturers have 
already had a taste of what a full employ- 
ment policy may mean. For in the sense 
that labour is scarce in war, conditions rule 
now that are similar to those which may 
exist in the fatute. Few managements, we 
believe, would feel content about the con- 
tinuance of present arrangements into a 
future that lacked that greatest of all incen- 





tives to hard work, the waging of war. The 
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Essential Work Order was valuable to 
industry in time of war. But no one could 
say that it was without defects. Under a 
policy of “Full Employment” will it be 
possible to eliminate it without substituting 
control in some other form? Professor 
Kirkaldy has much that is wise to say 
about industrial relations in general, about 
the need for the development of a good atimo- 
sphere in a works, on joint consultative com- 
mittees, on the fixing of wage rates, and about 
the effect of methods of taxation on inoen- 
tives toearn. But he has few positive sugges- 
tions that might bring comfort to manage- 
nents that fear the persistence into peace of 
distracting governmental regulations regard- 
ing labour. 

But there is a point of some importance 
that should be noted. Professor Kirkaldy 
implicitly assumes that the Government will 
be successful in introducing and maintaining 
a “Bull Employment” policy. Yet the 
reality of the problem depends essentially upon 
the validity of that assumption. The polioy 





is admittedly attractive. Despite the indus-| by Dr. H. L. Saunders and B. Wild. It was 
trial difficulties that its success might bring] presented by Dr. Saunders, and was acoom- 
in its train, it would be infinitely preferable | Panied by two films. The official synopsis 
to the prospect of reversion to the distressing | #28 as follows :-— 

conditions that existed ‘“‘ between the wars.”| Tax Disramurion or Margeiats 1x THE Buast- 
Economists endeavour to convince us that Furnacn 

even without international agreement upon|, The distribution of materials in the blast-furnace 
the matter, full employment can be realised Sit Valea ob tonrenpnstaoy acinar wae 
by this country acting alone. But upon what nature and extent of segregation depend upon the 
conditions ? “ Full employment in a slave . g ohare 
state,” remarks Professor Kirkcaldy, “is|isti¢n to the furance lines, boll and tinvet doce 
Lora si at nae meee eg By im- - gem yatthisiie fae treated first singly and 
plication it is less easy to obtain it elsewhere. | 62 im groups, ibution patterns obtained 
Can it be achieved without such regulation| stoctiine contour, wisch can te deduced fou a 
and regimentation as the people of this Frappr ; uo, Se ger or largely determines 
country would regard as too high a price to nee a wee i = pe 
pay ¢ We remember only too well how after Soeden few wath ee PN 
the 1914-18 War this country was to be| Many illustrations are shown of simple and complex 
made » “land fit for heroes to live in,” and segregations, which are compared according to t. 
what came of that optimistic policy. We 

may be over-disillusiored, but the new policy 

of “‘ Full Employment ” sounds suspiciously 


origins, together with simple examples of com- 
pensation. 

like a bitter fruit from the same disappointing 

tree. 






















Discussion 


Mr. C. A. J. Behrendt said all blast-furnace 
men fully realised the importance of the distri- 
bution of materials on to and therefore into 
the furnace stock column, but he was not 








sure that even now he knew what he would 








| The Iron and 


lay down as correct distribution. All he 
knew for certain was that there must not be 
an agglomeration of fines at the furnace walls. 
The authors had provided an excellent and 


Steel Institute 





No. I exhaustive study of distribution, and the 
flow lines, as it proceeded down the stack, 
of the Iron} join this professional body, and said that the| and it was for those in the industry to make 


1 gree autumn general meeti 
and Steel Institute was held at the 
Chartered Surveyors’ Institution, Great 
George Street, London, on Thursday and 
Friday, November 22nd and 23rd. 

Mr. Arthur Dorman (President), opening 
the meeting on Thursday morning, November 
22nd, after referring to the deaths of Sir 
Alan McDiarmid (President of the Iron and 
Steel Federation) and Mr. James Henderson 
(Past-President), reported that the Council 
had nominated Dr. C. H. Desch, F.R.S., to 
be the next President of the Institute, to take 
office in May next. 

Continuing, he said that it was gratifying 
to know the great interest being taken in the 
work of the Institute and in iron and steel 
research matters generally. There was 
reason to feel every confidence in having Dr. 
Desch as President, which augured well for 
the future. The Institute had a close con- 
nection with the new British Iron and Steel 
Research Association, and the Council was 
satisfied that this would be to their mutual 
advantage, a8 would the arrangements for 
closer working with the Institute of Metals. 
When the controls on paper and printing 
were removed, it was the intention to extend 
the publications of the Institute and it was 
hoped to issue them in a form which would 
be more convenient to the members. In 


conjunction with the Research Association, | Gas 


it was proposed to establish a research and 
information department. 

The President also reported progress with 
the scheme for affiliation of local associations. 
On the previous day the Council had accepted 
an application for affiliation from the Cleve- 
land Institution of Engineers, a body which 
was some six years older than the Institute. 
He also mentioned that similar arrange- 
ments had been made with other local asso- 
viations, as already reported. He empha- 
sised, as was made clear on the previotis 
evening at a small dinner, that the independ- 
ence of the local associations would be main- 
tained, the sole idea being to have working 
atrangements between them and the Insti- 
tute. 

Referring to the Institution of Metallurgists 
the President again urged all metallurgists to 




















subject of education was being taken up with | practical application of the data which had 
that Institution, the Institution of Mining] been provided, The filling on to the stock 
and Metallurgy, and the Institute of Metals.|lime and the stock line contour obtained 
A joint committee was being formed on|seemed to him to be reasonably easy of attain- 
metallurgical education, and more would be| ment by means of bell size and angle, throat 
heard about it in the near future. Progress} design, and so on, but he was not at all con- 
was being made in regard to the National | vinced about what occurred when some of the 
Certificates in Metallurgy, and quite a number | materials started on their rake’s progress 
of technical colleges were running courses.|down the stack. Everybody was fairly con- 
This joint committee on metallurgical educa-| vinced, he thought, that there was a per- 
tion was regarded as performing a very| sistency through the stock column which was 
important function, and the Institute was] more or less effective from stock line to bosh. 
desirous of doing everything possible to make | As the materials were put in at the top, there 
it a success. was @ persistency right down to the bosh. 

As regards the Carnegie Scholarships, he| This he and admitted, but the 
said the Institute was a trustee for substantial | mechanios of it were a little obscure to him, 
sums of money. Relatively few grants had|and the authors’ flow lines, which had neces- 
been made during the war, and it might still|sarily been done on materials which suffered 
be a little premature to do a great deal now,}no change on their downward passage, did 
but funds were being accumulated and the|not seem to him quite to fill the bill. What 
Council was willing to consider applications | of the ores that were used in North Lincoln- 
for grants from research workers in univer-|shire practice ? The ore, or at least some of 
sities and works, on technical as well as|it, could be charged as shapely as cricket 
scientific subjects. Normally, a single grant | balls, but after a comparatively few feet of 
would not exceed £250. travel downwards each cricket ball became 

The Williams Prize was then presented to | half-a-dozen badly used golf balls, and before 
Mr. R. W. Evans, of Guest Keen Baldwins | it got midway down the stack it was probably 
Iron and Steel Company, Ltd., for his paper|more like half a bucketful of hen food! 
on ‘‘ The Heating of Open-Hearth Furnaces|Surely that must alter the distribution 
with Mixed Coke Oven and Blast-Furnace|enormously. The flow lines must have been 

seriously affected by the physical changes 
that had taken place and the original distri- 
bution altered and distorted to no small 
degree—and all this before the material had 
got halfway down the stack. In his view, the 
coke was the only component of the stock 
column that remained reasonably stable from 
& physical point of view, and even that by 
fracture and abrasion must alter fairly 
seriously. Even ifthe materials were charged 
ina uae range of separated size fractions— 
which had been something of an ideal with 
him for a long time—he feared it would still 
be found that the authors’ nice orderly flow 
lines became thoroughly disturbed and dis- 
torted at an early stage. 

The question he put to the authors was: 
did they think that experiments with the 
materials which they had used, which were 
subject to no change in their downward path, 


The President said his last duty was a very 
pleasant one. The Council had decided to 
add another to the small number of Honorary 
Members of the Institute, and it had been 
decided to ask His Excellency the Minister 
for Luxembourg, Dr. Andrew Clasen, to be 
an Honorary Member. Mr. Clasen, he added, 
was a young man. Sometimes Honorary 
Members were old, but the Council thought 
they would make a change and let the 
members see that because they were young 
it did not necessarily mean they could not 
become Honorary Members. 

In vonelusion, the President said the 
membership of the Institute was 3350. 

The reading and discussion of papers was 
then began. 

The first paper was entitled “ Distribution 
of Materials in the Blast-Furnace: Part I,” 
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could give at any time a representation of the 
movement of materials which were constantly 
altering physically in the furnace ? Was not 
the stock line contour the one and only thing 
over which there was a reasonable chance of 
establishing control ? 

Sir Alfred Egerton, F.R.S., said he was 
proud to have the work described in the paper 
going on in his laboratory. Those who were 
working in universities or technological 
colleges were very anxious to be in as close 
touch with industry as possible in order to 
make themselves as useful as possible to 
industry. For that reason they looked for- 
ward to working on problems that were 
important to industry, because it was only 
by that close touch that they could formulate 
problems and use their resources to solve 
them. 

Dr. L. Reeve (Appleby and Frodingham 
Steel Company) said that there was no doubt 
that, apart entirely from Mr. Behrendt’s 
point as a practical man, the film showed a 
rather curious thing, which Dr. Saunders did 
not comment upon, viz., that when he was 
blowing the blast the persistence of his stock 
line implied that his distribution was abso- 
lately perfect and that the persistence of the 
stock line was a matter of seconds. Could 
Dr.. Saunders say whether the conditions of 
blowing, when he was putting the blast 
through at what appeared to be a very great 
rate, were in line with the size of the model ? 
In the other type of distribution, where the 
authors were blowing chlorinated air, the 
rate of flow was extremely slow. Was that 
due to the diffusion of chlorine or was that 
the actual rate of flow of the blast ? 

Mr. R. P. Towndrow (Cargo Fleet Iron 
Company, Ltd.) said it was when his furnace 
was showing signs of trouble that the blast- 
furnace manager was most in need of all the 
help that science could give him, and from 
that point of view he congratulated the 
authors on having provided a very powerful 
weapon of diagnosis and giving a lead on how 
to deal with some of the manager’s day-to- 
day troubles. It was immaterial to the blast- 
furnace manager whether the authors pre- 
sented a complete picture. Indeed, he did 
not think Dr. Saunders claimed that. In 
some of the shots in the films there were quite 
obviously exaggerated conditions to bring 
out certain points, but it all showed the 
tendency of what might be expected, and 
that was what the practical man wanted to 
know. He wanted to know the most likely 
things that could happen in his furnace under 
a given set of conditions. 

Mr. R. Sharp (Stanton Ironworks) said 
these experiments proved that the bell and 
hopper created segregation in the furnace, 
and he had been thinking for many years why 
some method could not be devised to put the 
material into the furnace which did not give 
rise to segregation. When a youth he saw 
different forms of bell construction, one of 
which consisted of annular rings, which gave 
four lines of segregation inthe furnace. The 
M formation described by the authors was 
represented four times and that prevented 
the type of segregation shown in the authors’ 
model. Another method was one in which the 
charging skip delivered into hoppers at the 
side of the furnace and in this way it was 
possible te obtain perfectly even distribution. 
The ordinary blast-furnace manager would 
not care for an experiment of that sort being 
put into operation in his works because the 
risks involved were something which managers 
would not care to face. On the other hand, 
an experimental furnace of the size indicated 
might prove to be helpful and it might be 
followed by work on a full-size furnace. 

Dr. Saunders, replying to the discussion, 


experimental work, and as the point 
made by Mr. Behrendt and Dr. Reeve with 
regard to the changes in the material as it 
went down in the furnace, all he could do was 
to ask for patience a little longer. Some 
interesting experiments were in progress on 


and ashes, and it might be possible to extend 
this work and tie it up with something in the 
direction indicated by the two speakers in 
question. Mr. Behrendt had also asked what 
was the ideal distribution in the furnace. 
But that was for the blast-furnace manager 
to say.. If he knew what he wanted then the 
scientists would tell him how to get it. In 
further reply to Dr. Reeve, he said two 
experiments were shown in the film. There 
was deliberate over-blowing and there was 
also a slow motion chlorine picture, which 
was done by the diffusion method, to make it 


charging, there was no reason why there 
should not be a different method and no 
reason why it should always be the bell and 


hopper. 
The second paper on Thursday morning, 


November 22nd, was “Sinters and Sinter- 
ing: Part I,’ by H. L. Saunders and H. J. 
Tress. We give the authors’ synopsis. 


SINTERS AND SINTERING 

Sinter in the blast-furnace burden is beneficial in 
spite of its lower reducibility as compared with ore ; 
hence any improvement in quality of the sinter 
would be reflected in fuel economy, provided it 
behaved similarly in preserving an open burden. In 
this connection differences in the iianienn of ore 
and sinter towards furnace gas are considered. Some 
of the changes occurring during the various stages 
of sintering are outlined, with special reference to the 
effect of temperature on porosity and strength. 
From a study of laboratory sinters prepared under 
controlled conditions, ¢ in texture have been 
followed, and it is shown that in usual commercial 
practice the bonding temperature is far too high, 
with the result that and loss of 


porosity result. The need for closer control is 
stressed, and various s ions for modifications 
to existing plant are 


DIscussion 


Dr. L. Reeve (Appleby-Frodingham Steel 
Company) said the paper was actually a 
combination of two papers, one dealing with 
certain laboratory experiments on sintering, 
and the other, more or less intermingled with 
it, dealt with attempts to apply some of the 
results and to make practical suggestions to 
the sintering plant operator. The work dealt 
with on the laboratory side rather tied up 
with some work his company was doing, but 
there were one or two points and possible} 
criticism which Dr. Saunders might be able|? 
to clarify. The photographs showed that 
with a temperature difference of +10 deg. 
Cent. there were remarkable differences in| This 
the constitution of the sinter. If that were 
true, he asked the authors whether the con- 
ditions must be regarded as artificial or 
whether that was the case in practice. 
Personally, he rather thought the conditions 
must be regarded as artificial, because later 
on in the paper the authors had shown that 
over @ fairly wide range of temperature fairly 
good sinters had been made. 

On the control side or the practical side, 
he was glad Dr. Saunders emphasised, in pre- 
senting the paper, a point that was not made 
too strongly in the paper itself, viz., that too 
much had been said about the reducibility of 
sinter and not enough about its strength, 
From the practical man’s point of view, 
strength was the variable which was far more 
important than reducibility. Therefore he 
made an appeal that others should do some- 
thing on the lines of what had been started 
at Frodingham—and may have been started 
somewhere else. In Report No. 30 there was 
a description of a shatter test, a small-scale 





agreed that there were limitations to such 


test, which was very quickly and easily done. 


gas producers dealing with the wastage of fuel | figures 


easy to follow. As to special methods of |,; 


At Frodingham they had taken on that test 
as a daily routine at the sintering plant. 
Eight tests were done daily and the results 
were plotted on a quality control chart which 
was in front of the sinter operator. It was 
felt at Frodingham that more quantitative 
of strength of the sinter and its 
changes from day to day should be published 
by other people so that the type of sinter was 
really known in terms of that test. There was 
too much qualitative data, but insufficient 


quantitative data. 
The first paper on Thursday afternoon, 
November 22nd, was on “ Dolomite 


Linings for Basic Electric Arc Furnaces,” 
by E. C. Brampton, H. Parnham, and 
J. White. The authors present the following 


synopsis :— 
Do.tomrre Linines 


The severity of the conditions to which refractory 
inings are subjected in the basic electric furnace is 
indicated by the fact that the life obtained is generally 
only one-third to one-quarter of that obtained in com. 
parable positions in the open-hearth furnace. The 
special conditions to which the refractory is subjected 
in the are furnace are discussed, and the need for collabo. 
ration between the refractory maker and the furnace 
user is stressed. 

A brief account is given of mg develo: ent of basic 
linings for electric furnaces, with particular reference to 
the development of the 100 cent. dolomite brick, 
which has been widely edopted in this country in recent 
years. The advantages of this brick are discussed. An 
account is given of # trial in a 4-ton furnace of a 100 per 
cent. dolomite brick roof which gave a life of fifty-seven 
heats under severe conditions. Clear indications were 
obtained during the trial that such a roof ‘would make 
the attainment of higher furnace temperatures possible, 
and would materially increase side-wall life. 

A review of refractory performance data pried 
by the users of furnaces in which 100 per cent. dolomite 
brick li are employed is given, and the general 
meted at Senn such linings is indicated and o. 
trated by diagrams. The methods of 
dolomite ‘bricks. both of the stabilised and of the 100 per 
cent. type, are described in general terms. 

An account is given of a series of investigations relating 
to the behaviour of 100 per cent. dolomite bricks in arc 
furnaces. A notable feature is that, as a result of drainage 
and of migration of lime in the form of fusible compounds 
rose Sp from the hot face, the working face of the brick 

uire increased resistance to fluxing while 
rl analysis shows that in used bricks 





in genvien: 
the zone in the immediate vicinity of the working face 
consists mainly of spinel and periclase, with other 
divalent oxides in sol solid solution. Analytical and X-ray 
data are also given for the principal zones formed behind 
the hot face in portions of Prick removed from a furnace 
at the end of the oxidising and reducing periods respec- 
tively, and the * effect of the fluctuating pasemmeeric 
conditions are discussed. It is shown that the 
dentified in the various zones are consistent with 


equilibrium data for the system CaO- Mg0- 
ete (FeO). -8iO0,. The occurrence of “‘ flaking ” 
itting-off ed the brick at a position between lin. 


pach 2in. behind the hot face, which sometimes occurs 
with dolomite bricks (as well as with other basic “upr 
tories) as a consequence of flux ap as eae is also 
described, and possible mechanisms discussed. Stress 
is laid on the importance of maintaining adequate 
support at the hot aos and of avoiding excessive under- 
cutting to ensure optimum performance. 
The Par ig eager of the method of sulphur printing on 
mip eg to demonstrate the per of sulphur 
as sulphide in used bricks is also ribed, and it is 
shown that the concentration of such sulphide is low in 
the vicinity of the hot face and reaches a maximum in 
certain rede, en ei distance into oo brick. 
y responsi or a certain “‘ softening "’ 
wooed used bricks in a zone immediately beyond 
rte: =? of flux eee aanaten 
yses are given samples drawn from furnaces 
during the panes ¢ pk cm period. These indicate 
that very highly reducing atmospheres may arise at 
certain of t the process, and that reduction 
of iron oxide at 1600 deg. t. to a stage intermediate 
i an FeO and Fe,0,, but approaching the former, is 
to e 
Samp! of refining-period fume have also been 
analysed, and the “ ‘fixed ” constituents were found to 
be je Revcny A MgO, Ca0, iron oxide and silica. There was 
also an appreciable content of carbon, apparently com- 
bined, of sulphur as sulphide. The mechanism of 
fume formation is discussed, and its importance as a 
source of flux deposition on the refractories is indicated. 
Its composition is such that basic refractories will be 
much less affected by it than acid refractories. 


Discussion 


Dr. J. H. Whiteley said the paper recorded 
in the manufacture of dolomite 





a and he found it very useful and 
extremely interesting, although towards the 
finish it became a little “sticky.’’ That, 
perhaps, was excusable, for it was true to 
say that the more our knowledge advanced 
on this subject, the more our ignorance 





increased. He imagined that the main object 
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in improving these bricks was to increase 
their durability, and as a steel maker he had 
no quarrel with that.” The second object 
was to be able to make steel at a higher tem- 
perature in the furnace, but as regards the 
open-hearth furnace he had a great deal of 
doubt whether that was really advisable. 
His belief was that if one desired to make 
really first-class steel in the open-hearth 
furnace—he would leave the electric furnace 
over for the moment—there was an optimum 
temperature which must be worked at, and 
it so happened that that temperature was 
just below the point at which the refractories 
began to give trouble from melting and 
sticking. It might be said that steel could 
be worked at a higher temperature, say, 
100 deg. Cent. higher, with better bricks, 
and the bath could then be cooled down and 
tapped at normal temperature, and that the 
cooling operation with an open-hearth furnace 
was @ very slow operation. However, he 
doubted whether there was any advantage 
in that. There was a great danger of increas- 
ing the absorption of hydrogen in steel, and 
he was inclined to think that the good refrac- 
tories now in use acted as a sort of seal and 
did not allow the steel to get too hot. How- 
ever, that was a debatable point. The 
authors showed that sulphur penetrated into 
the bricks, and it was interesting to note 
that they got the same amount of penetra- 
tion of sulphur as was found sometimes in 
monolithic linings. It was stated in a pub- 
lication for private circulation that the 
sulphur content in these linings went up to 
1 per cent. at the bottom of the hearth, and 
there was about the same percentage in these 
bricks. He suggested that the penetration of 
sulphur was due to the formation of iron 
sulphide and not calcium sulphide. Iron 
sulphide and iron oxide formed a very fusible 
eutectic, which melted at 900 deg. Cent., and 
it had a great penetrating power, and he was 
inclined to think that it was this eutectic 
which was penetrating into the brick and 
gave rise to the practical troubles that were 
experienced. Even when a sulphur print 
did not show the sulphur, it did not mean 
that sulphur was not present. He had many 
times seen sulphur prints of steel in which 
sulphur was known to be present, but it 
could not be seen. 

With regard to the analysis of the gases in 
the furnace it was a remarkable thing that, 
looking at the results one would have thought 
that if the authors had taken four samples 
instead of three, they would have found no 
nitrogen at all. The authors stated that the 
low nitrogen was oither due to absorption or 
stratification. As regards absorption, the 
authors showed it was not present in the 
silica, it was not present in the test, and it 
was not present in the steel nor in the brick. 
In these circumstances he did not see where 
absorption came in. Only stratification or 
explusion from the furnace were left, and 
they were much the same thing. 

Mr. F. T. Bagnall (Sheffield) said the paper 
was very interesting from the point of view 
of electric arc furnace practice, and his own 
comments would be as an electric steel maker. 
The dolomite brick had made it possible to 
carry on with a reasonable furnace life with 
the high voltages in use to-day, and also with 
the removable roof. On paper it would seem 
that that should have a bad effect on refrac- 
tories in general, but looking through the 
figures in the paper relating to the different 
furnaces, some of which were hand charged, 
others machine charged, and others bucket 
charged, it was found, generally speaking, 
that the open roof furnace was giving as good 
a life on the side wall as the fixed roof furnace. 
Indeed, it was giving a better life on the facts 
in the paper, although in theory it should be 


worse. On the matter of side wall life, a great 
deal depended on the design of the furnace 
and the thickness of the side wall that could 
be put in, as well as the margin of safety 
that the control of the furnace would stand. 
Some firms preferred not to risk the side wall 
after a week-end. If in any doubt at all, 
they preferred to knock the lining out on the 
Sunday rather than risk a breakdown on the 
Wednesday. In his case at the Kenton 
furnace, they made a point of knocking the 
lining out every month or five weeks. More 
information was required with regard to the 


bank with dolomite. 

Mr. A. G. Robiette said he doubted whether 
Mr. Bagnall was correct in suggesting that the 
open roof type of furnace gave a longer life, 
except in the case of long arcs. In relation 
to dry rammed dolomite side walls, there was 
no comparison with dolomite bricks. 

Mr. W. L. Kerlie (Corby) said the perform- 
ance of the 8.8.D. brick appeared to be 
equally as good as that of rammed dolomite, 
but from the production standpoint there 
was a great difference, having regard to the 
facility with which the 8.8S.D. brick could be 
installed. A very interesting point was the 
question of flaking, and the authors had 
shown that the penetration of flux had a great 
deal to do with that. He thought the authors 
should have stressed more the failures of 
dolomite lining due to channelling. Could 
members have some idea of the condition of 
the side walls after the removal of the 8.8.D. 
roof, which gave a life of fifty heats, and 
whether there was any evidence of channelling 
in that side wall lining, which was reported 
as being still in very good condition ? Finally 
he referred to the question of rate of heating, 
and asked if any indication could be given as 
to whether the rate of heating of a furnace 
in the first instance was likely to have any 
effect on the shrinking and prevent penetra- 
tion of the flux? He added that there was 
to be a discussion on this matter in Sheffield. 

Mr. White, replying to Dr. Whitéley’s 
remark that the paper became a little 
“* sticky ” towards the finish, said the authors 
did not regard the paper as being complete. 
They had opened up certain avenues which 
they would like to follow up. As regards the 
optimum temperature, the-paper made the 
point in connection with the basic roof that 
one of the advantages was the ability to get 
a higher temperature. Personally, he was 
not competent to discuss optimum tempera- 
tures, but the users felt it would be an 
advantage if higher temperatures could be 
obtained. As regards sulphur penetration 
and the question of iron sulphide, the authors 
did not make any definite claim that they 
had identified iron sulphide, but, at the same 
time, they did not rule out the possibility of 
it. He was very interested in what Dr. 
Whiteley had said with regard to sulphur 
prints, and had not appreciated the limita- 
tion which he was pleased to have pointed 
out. As to the gas analyses, they were not 
taken in sequence, as Dr. Whiteley inferred. 
The first sample was from one heat and the 
other two were from another heat. 

On the question of the open roof giving 
better results, the authors were merely 
summing up the probable factors involved, 
and it seemed that the removable top was a 
factor which might improve things. How- 
ever, the authors did not wish to be dogmatic. 
In connection with the length of life, the 
figures in the paper were limited to what were 
the views of the operators. Shutting down 
at the week-end complicated the issue in con- 
sidering this matter. The larger furnace with 
the walls farther away from the are had a 








better chance of giving a better wall life, 
and probably that factor came into play in 


dolomite brick as compared with a rammed 


connection with some of the phenomenal 

of American furnace life. Certainly 
bricks were more easily and quickly installed 
than ramming, and most users at some time 
or other went from rammed walls to bricks. 
Speed of erection was often a more important 
consideration than other factors. Flaking 
was the result of the penetration of fluxes. 
Some experiments with undipped dolomite 
were being made and they might give some 
information on that point. He agreed that 
channelling was important. The roof played 
a very big part in determining the life of the 
side wall, and the dropping of silica particles 
from the roof contributed largely to the flux- 
ing that took place. 

(To be continued) 
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Obituary 
JAMES HENDERSON 


WE record with regret the death; on 
Tuesday, November 20th, at his home at 
Leatherhead, Surrey, of Mr. James Hender- 
son, who for many years was one of the 
prominent characters of the British iron and 
steel industry. 

James Henderson was born in 1868 and 
received his technical education at Allen 
Glen’s School, Glasgow, and at the West of 
Scotland Technical College. His business 
career began in 1886 at the works of the 
Glasgow Iron and Steel Company, Ltd., 
where he became associated with Mr. 
Mannaberg, under whose supervision he 
started to operate the Bessemer process. In 
1889 Mr. Henderson joined the Frodingham 
Iron and Steel Company as works chemist, 
thereby beginning an active association with 
that company and its successors, which was 
continued until his death. He became joint 
general manager in 1908, director and general 

r in 1916, and managing director in 
1920. In 1923 he joined the board of the 
United Steel Companies, with which concern 
the Frodingham Company had become asso- 
ciated in 1917. He was appointed deputy 
chairman of the Frodingham Iron and Steel 
Company—later the Appleby-Frodingham 
Steel Company, Ltd.—in 1932, and held that 
position at the time of his death, although he 
retired from the active management in 1934. 
His retirement from the board of the United 
Steel Companies, Ltd., was announced only 
a few days before he died. 

During his long service in the steel industry 
Mr. Henderson was closely associated with 
many developments of significance, including 
the adoption of the Talbot process by the 
Frodingham works in 1906. At the end of 
last century experiments which had been 
begun at Frodingham culminated in the 
adoption of blast-furnace gas engines for the 
generation of power and for blowing the 
furnaces. 

Mr. Henderson was a member of the 
Executive Committee of the National Federa- 
tion of Iron and Steel Manufacturers from its 
formation in 1918, and served as its last 
President in 1934. During his presidential 
term he was mainly responsible for the 
reorganisation which brought into being the 
British Iron and Steel Federation. He was 
also Chairman of the Iron and Steel Indus- 
trial Research. Council for several years. 
Mr. Henderson was an active member of the 
Iron and Steel Institute, which he joined in 
1892. He was elected to the Council in 1925, 
was Honorary Treasurer from 1934 until 
1942, and served as President from 1942 to 
1944. In recognition of his lifelong service 








to the iron and steel industry, the Institute 
awarded him the Bessemer Medal in 1939. 
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Tower Gas Purifiers at Wandsworth 


a 


@ recent Journal note reference was made 
to a visit to the Wandsworth station ofthe 
Wandswoith and District Gas Company and 
to the modern gas purification plant recently 
installed there. This is the first purifying plant 
of its kind.to be erected in this country, Known 
as the Thyssen-Lenze tower TR it had its 
origin in Germany, and aot C. E. M. Croft, 
chief engineer and gen r of the 
company, was piapioeiaTbas Se its introduction at 
Wandsworth. 

Certain outstanding advantages are claimed 
for the tower purifier. They arise not so much 
from the point of view of efficiency in operation 
as from considerations of reduction in space 
required and reduction in capital cost, in com- 
parison with the conventional rectangular box 
purifier in general use. It was from these con- 
siderations. that the decision to build tower 
purifiers for additional gas production was made, 
as there appears to be little to choose between 
well-designed purifiers of either type as regards 
chemical efficiency, for in each case purification 
—tremoval of sulphur from the gas—is effected 
by passing the gas through beds of ferric-oxide. 

In the years immediately before the war, the 
Wandsworth and District Gas Company had 
absorbed, by amalgamation, several neighbour- 
ing gas und . In the new network of 
mains it completed a redistribution station at 
Worcester Park, practically in the centre of the 
area of supply, and as a result it became possible 
for the company to pump gas from any: one of 
its stations to any of its districts. By this means 
it became possible to concentrate the manufac- 
ture of gas and to build any new plant to 
satisfy increasing demands at the most econo- 
mical points. 

The policy of the company was therefore to 
centralise manufacture as far as possible at 
Wandsworth, where coal arrives in colliers 
direct from Newcastle, and is unloaded by a 
plant capable of discharging 2500 tons in 
34 hours. Modern conveyors carry coal from 
the pier to the coal stores, and thence to 
adjacent retort houses. Handling costs at this 
station are therefore at a minimum. Coal for 
the other stations, however, has to be trans- 
ported by road from Wandsworth. The amount 
of coal carbonised by the outlying stations is, 
as @ consequence, governed by the quantity of 
coke required in these districts and the alterna- 
tive cost of delivering it from Wandsworth. 

Wandsworth has become the centre of pro- 
duction, and it is only necessary to add that the 
land scheduled for gas manufacture there is 
limited to 28 acres to appreciate that space in 
the works is at a premium. 

In furtherance of the policy set out above, 
additional plant has from time to time been 
provided at Wandsworth, culminating in the 
installation shortly before the war of a batch of 
intermittent vertical ovens, having a capacity 
of 4,000,000 cubic feet per day. The additional 
carbonising plant, in turn, made it necessary to 
increase the dry purifying capacity of the works. 
It was therefore decided to install purifying 
plant, with a capacity of 10,000,000 cubic feet 
per day, not only to meet current demands, but 
also to provide for anticipated demands. This 
decision proved valuable, as during the war the 
demand for gas rose considerably and the purify- 
ing plant which forms the subject of this article 
helped in no small measure to meet the demand 
economically. 

In deciding to build tower purifiers the com- 
pany had to give consideration to several 
factors. The simplest arrangement of purifier is 
the type most commonly used in England, 
namely, rectan east iron’ boxes on the 
ground level, with a crane for discharging. Any 
other system had to show advantages in respect 
of reduction in space occupied by the plant, 
lower cost in construction and maintenance and 
reduction in operating costs. 

As one alternative to the tower plant, con- 
sideration was given to a reinforced concrete 
building having three floors above ground level, 
giving, in effect, swo sets of rectangular boxes 


on the first and third floors, with revivifying 
spaces on the ground and second floors. Care- 
ful investigation eliminated the construction of 
such a plant on the score of capital cost, which 
was £75,000, as against £568,000 for tower 
purifiers, complete with gantry and crane. 

The other alternative considered was the 
construction of deep boxes, either in cast iron 
or reinforced concrete. This scheme was also 
ruled out, mainly because of high handling costs 
and time lost during changing the charge of 
ferric-oxide. 

Tower purifiers, on the other hand, most 
nearly fulfilled requirements, particularly with 
regard to economy of 
space. The installation On. 
at Wandsworth occu- 
pies an area of some 
12,000 square feet, in- 
cluding space for the 
installation of two fur- 
ther towers for future 
needs. The multi-storey 
building would have 
required 20,000 square 
feet, and rectangular 
boxes on ground level 
would have required 
40,000 square feet. Fur- 
thermore, in order to 
increase the present in- 
stallation by one-third, 
it would only be neces- 
sary to add one éxtra 
bay as far as concrete 
work is concerned, the 





existing crane being - 
capable of meeting such Dy 
an extension. = 

It is, however, in x 


the opportunity given 
for using economical 
handling plant that the 
tower construction is 
worthy of note. Power- 
operated plant, in the 
form of an overhead 
crane, enables the con- 
tents of the towers to 
be changed, the mass 
of oxide to be pre- 


with the mimimum wer. Such moechani- 
sation would be difficult with shallow boxes 
of large area. 


DESCRIPTION OF PLANT 


The tower purifying plant is shown in the 

accompanying drawings. It consists of six 
towers, comprising the actual plant, a 
with a stocking tower and # stocking frame, 
The work in connection with the foundations 
and the reinforced gantry was carried out by 
A. E. Frost, of Southgate, and the overhead 
crane, which is electrically o , was manu- 
factured by Babcock and Wilcox, Ltd. 

As already stated, the nominal capacity of 
the plant is 10,000,000 cubic feet per day. 
Each tower consists of an outer shell, 22ft. 3zin. 
in diameter, and 52ft. lin. in height, closed at 
the top and bottom. The top cover of the shell 
is removable, and perpendicular guides and an 
access ladder are fixed to the inner wall. 

Each tower holds twelve superimposed ¢on- 
tainers filled with oxide. These containers are 
octagonal ia plan view, and each holds two 
layers of oxide supported on wooden grids. ‘The 
oxide does not come into contact ‘with the 
tower itself. Each container comprises a 
central slotted tube and two trays, supported 
by radial bearers, provision being made for each 
container to rest on the one below it. Hach con- 
tainer is fitted with lifting eyes, and for the 
purpose of rapid handling a complete extra set 
of containers is provided. 

When the containers are in place, the central 
tubes form a common inlet to the con- 
tainers, which rest on a division plate, some 








se 





8ft. from the bottom of the tower. This plate 
has a central hole corresponding to the central 
tubes of the containers, and the main gas inlet 
is to the foot of the tower into the space below 
the plate. Gas therefore flows upwards through 
the tubes and enters the containers through 
slots, org ieee the layers of oxide in each 
container, dividing and passing through 
each layer of oxide, finally escaping to tho 
annular space between the containers and tho 
shell of the tower. A gas outlet main is situated 
nate up the side of the tower. 

In operation it is necessary to arrange for 
flow in either direction, upward and downward, 
and also to change the rotation of flow from one 
tower to another from time to time, in order 
to change the oxide in a particular tower. This 
is done when the oxide in any tower is enriched 
with sulphur to saleable quantity. In order to 
perform these operations each tower has seven 
water seal valves—inlet, outlet, connection 


+ be 





4 30" Outlet Main 


30" Inlet Main 


arranged for operation from a platform running 
between the towers at a convenient height from 
the ground. 

The whole installation is built on a foundation 
consisting of a reinforced concrete raft supported 
by 144 piles, 14m. by 14mm. The remforced 
gantry for the crane was desi as an integral 
part of the foundation work, and consists of 
id4in. by 14in. vertical columns at 28ft. Gin. 
pitch, with raker legs inclined towards the 
centre of the foundation, in order to eonserve 
space on the site. The length of the gantry is 
173ft., and it is 72. 3}in. in height, with a span 
of 63ft., to accommodate the crane. 

The crane is an elect i ally operated travelling 
and traversing type, with a travel speed of 100ft. 
per minute and traversing speed of 25ft. per 
minute. It is provided with main and auxiliary 
hoists, of 50 and 8 tons capacity, and lifting 
speeds of 12ft. and 40ft. per minute, respec- 
tively. The auxiliary hoist is for handling light 
material for and maintenance. 

For handling the oxide containers, a liftiny 
frame is used. ‘This frame has four hooks which 
engage automatically with four corresponding 
eyes in each container. The crane operator can 
hook on or release the containers without 

WoRKING oF THE PLANT 

The plant has now been in operation for 
number of years with successful results. It is 
understood that it is very flexible, in that it has 
worked equally well from half-capascity to one- 
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PURIFIER INSTALLATION 


PLAN OF 


third overload. In addition, the spent oxide 
contains a high proportion of pure sulphur—in 
the region of 50 per cent.—without the neces- 
sity of frequent discharging of the towers. 

‘When the oxide in any tower is enriched to 
saleable quantity, the tower must remain three 
to four days in its last position on the change 
rota, to complete revivification of the oxide, 
the flow of gas through the tower being reversed 
in direction daily. 

The tower is then isolated from the gas 
stream, and inert gas, generated by means of a 
Harrison purging machine, is fed into the bottom 
of the caver “teeagh the purging gas main 
connection and discharged through a vent valve 
in the top cover until tests indicate that no coal 
gas remains in the tower. The purging machine 
consumes 3000 cubic feet of coal gas per hour, 
and produces about 15,000 cubic feet of inert 
gas per hour. 

When purging is completed, the cover is 
removed and the oxide containers transferred 
to the stocking tower. The fresh oxide con- 
tainers are then taken from the stocking frame 
and placed in the tower. After replacing the 
cover, the tower is ready for blowing-off and 
putting to work. The total time taken for 
purging, discharging, and refilling a tower is 
just over 6 hours. 

Based on the first six months’ working, cal- 
culations have shown that the purifying cost per 
therm of gas by the tower plant is well under 
half the cost of dealing with the gas by box 
purifiers. This saving in cost is more than suffi- 
cient to pay interest and depreciation charges 

on a life of 33 years. 








Drinking Water from Sea 
Water* 


Tue problem of procuring drinking water on 
life rafts in order to prolong survival after ship- 
wreck or air crash is of fundamental importance, 
and considerable attention has been devoted to 
its solution. Sea water contains the majority 
of the common elements in small amounts, the 
principle ions being chlorine and sodium; 
others are calcium, magnesium, and potassium ; 
dissolved gases, ¢.g., oxygen, nitrogen, carbon 
dioxide. The salinity holds a constant relation 
to the chlorine content and varies between 
32 and 37-4 parts per thousand in the open 
sea. The mean surface temperatures of the 
Pacific and. Atlantic oceans is 17 deg. Cent.; 
that of the Indian Ocean 18 deg. Cent. Maxi- 
mum temperatures are respectively 32 deg. 
Cent., 30 deg. Cent., and 35 deg. Cent. 

An analysis of sea water shows that it has the 
following approximate composition :— 

P.p.m. Lb. /gallon. 
Calcium bicarbonate ... ... 180 or 1-8/1,000 





Calcium sulphate... 1,220 or 12-2/1,000 
Magnesium sulphate... at 1,960 or 19-6/1,000 
Magnesium chloride Sune. 8,300 or 33-0/1,000 
Sodium chloride ... ... ... 25,620 or 256-2/1,000 

Total dissolved solids .-. 32,280 322-8/1,000 


Earnty Work anp METHops 


Early work on rendering sea water potable 
was na ly confined to physical methods 
involving the use of stills. These methods are, 
on the whole, unsuitable for use on small rafts, 
and practically impossible to mount in the 
rubber dinghies carried by aircraft. Among 
such methods may be cited the Visscher body 
still, which consisted of a vacuum pump to 
reduce pressure in the system, and of a small 
boiler strapped to the body, the heat of which 
acted as a fuel to distil fresh from sea water, 
condensation being effected by immersing a coil 
and collecting bottle in the sea. This still 
needed the expenditure of considerable muscular 
energy to maintain the reduced ‘pressure and in 
low temperatures the individual could ill spare 
to lose the body heat demanded for evaporation 
of the water. The amount of pure water 
resulting was low. 

The Armbrust cup was a method whereby 
moisture in the breath is condensed in a wet 
felt-jacketed metal container. The calculated 








* From material supplied by the Royal Naval 
Scientific Service. 
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efficiency peak for such a method is 15 ml. of 
water per hour, but this was never reached in 
@® maximum of 
5 ml. per hour was attained; no subject was 
found who could tolerate the device for eight 


laboratory and field tests ; 


hours. 


The Delano solar still utilises solar radiation ; 


the sunlight passes through a 


transparent 
ic window and is absorbed by black towel- 
The|to combine the silver and barium zeolite by 


plasti 
ling which backs up the plastic sheet. 


towelling is kept wet with sea water, the 
ting moisture condenses on the window 


and drains into a reservoir. Under ideal con- 


ditions the apparatus was capable of producing 
300 ml. of water a day, but was much too 
fragile for use on a life raft, and the efficiency 


greatly decreased on a cloudy day. 


ExcHANGE MATERIALS 


In July, 1941, the Director of Scientific 
Research asked a member of his staff to 
approach the Permutit Company, Ltd., and 
request them to shark gem p30 the application of 
as a means of solving the 


Early work was confined to the improvement 
of stills for use in lifeboats, where there is 
& special form of still 
heated by briquettes of coal, and one design was 
supplied, through the Ministry of War Trans- 
port, to all merchant vessels travelling in 


exchange materials 


problem. 


reasonable space to carry 


dangerous waters; but stills, obviously, are 


quite unsuitable for use by baled-out airmen. 


Chemical processes were examined, the Govern- 


ment Laboratory, for example, producing a 
method which showed considerable promise, 


but necessitated the use of three stages 


A possible first step towards the development 
of a chemical method was made when B. A. 
Adams and E. L. Holmes, working in the 
laboratories of the Department of Scientific and 
Industrial Research, developed resins of two 
types. When water was passed through a 
resin of the first type and then through a resin 
of the second type, dissolved salts were removed 
from it. When applied to sea water containing 
as it does approximately 3} percent. of dissolved 
salts, the yield of purified water was less than 
the volume of the apparatus required to produce 
it, and although this method was demonstrated 
at the Royal Society conversazione in May, 
1934, it could only be regarded as of academic 


interest. 


The method finally adopted for the purifica- 
boats 


tion of sea water in 


but have applications in chemical process work. 
An ion exchange 


chloride solutions in the following manner :— 


2NACI (in solution)-+Ag,Ze (insoluble solid) 
=Na,Ze (insoluble solid)-+-2AgCl (insoluble 


solid). 


Thus, by treating a solution of a soluble 
chloride with silver zeolite, an insoluble sodium 


zeolite and insoluble silver chloride are formed. 


This process resulted in the complete removal of 
soluble chlorides from the water. Owing to the 


insoluble nature of the silver zeolite, an excess 
of this reagent cannot do any harm and silver 
ions could not be detected in the water left after 
treatment. It was found that a percolation 
technique of passing the water through a 
column of the silver zeolite was impracticable 
owing to the formation of the silver chloride 
precipitate. For this reason a shaking tech- 
nique was adopted and the chloride solution and 
and the powdered silver zeolite were shaken to 
break up the precipitate formed. This tech- 
nique gave anomiens results for chloride 
removal. 

Similar pki ts on sodium sulphate 
solutions were carried out, using ion exchange 
material containing exchangeable barium 
(barium zeolite). In this case insoluble sodium 
zeolite and insoluble barium sulphate were 
formed and again the shaking technique was 
essential. This method preserved the auto- 
maticity of the chloride removal process, in 
that it was not necessary to be concerned about 

































and on rafts and 
rubber dinghies was developed in principle as a 
result of tests carried out for precious metal 
recovery by the Permutit Company before the 
war, using ion exchange materials. These 
materials are normally used in water softening, 


material was made having 
exchangeable silver (silver zeolite). This 
material was found to react with sodium 























































unattractive in appearance. The i incorporation 
of the small percentage of activated carbon in 
the briquettes have overcome this disadvantage, 
which has a considerable psychological value, 
To facilitate the smooth operation of the 
briquetting process a small amount of graphite 
is added to the chemical mixture. 

The best method of obtaining a clear drinking 
water was found to be to treat sea water and 
briquettes in a flexible bag which was fitted with 
a permanent filter cloth. After shaking up the 
sea water and the chemical reagents, the 
drinking water can be filtered by squeezing the 
flexible bag so that water passes through the 
filter cloth. All the ded precipitates and 
zeolites are retained, and a clear drinking water 
is produced. The drinking water is squeezed 
out into a transparent plastic box, and, in view 
of the fact that the apparatus may be subjected 
to a range of ture between —50 deg. 
and +75 deg. Cent., with possible relative 
humidity of 90 per cent., it was essential to 
obtain a material suitable for these conditions. 
Two types of plastic have been used :—(a) 
Cellulose acetate, and(b) Perspex. Perspex is the 
more sa material, as it stands up com- 
pletely to all the physical conditions. Cellulose 

te tends to become distorted at the higher 
Seaan ul ticaeaieeaead its use has been dis- 
continued. Perspex has the disadvantage 
that it is more brittle than the cellulose acetate, 
but this difficulty has been overcome by careful 


packing 
Frvat APPARATUS 


The apparatus in its final shape contains a 
flexible made of rubberised fabric, nine 
chemi a ee See 
rubberised fabric storage bag to keep them dry 
during storage and also during the use of the 

apparatus and a P drinking box into 
which the rest of the equipment is packed. Each 
chemical charge will produce } pint of drinking 
water from sea water, so that the apparatus will 
produce 44 pints of drinking water. Its overall 


excess barium zeolite, as this did not produce 
free barium ions in the treated water. 


Barium SILverR ZEOLITE 


These experiments were then .extended to 
sea water and it was found that a mixture of 
silver zeolite and barium zeolite would remove 
the dissolved chlorides and sulphates very 
effectively. The next step in the procedure was 


making a mixed barium silver zeolite. This is 
an ion exchange 


By regulating the proportion of barium to 
silver ions in the manufacture, this mixed 
zeolite can be used for removal of chlorides and 
sulphates simultaneously in the proportions in 
which they are found in sea water. 

One other problem had to be solved in the 
treatment of sea water and that was the removal 
of the greater part of the magnesium ions. It 
was found that excellent ium removal 
could be obtained by making the mixed silver 
barium zeolite by @ solution of barium 
hydroxide aeonaie silver zeolite. In this way 
the mixed zeolite produced contained also a 
proportion of silver oxide. This was precipi- 
tated in situ and was very finely divided and | aceta 
this silver oxide was more effective in the 
removal of magnesium than an artificial admix- 
ture of silver oxide with either the mixed or the 
separate zeolites. 

The reaction involved is :— 

MgCl, (in solution) -+ Ag,O (slightly soluble) 
+ H,O = Mg(OH,) (insoluble) + 2AgCl  (in- 
soluble). 

The mode of treatment having been settled, 
the practical details proved a further obstacle, 
as it was necessary to get a maximum yield of 
drinking water from a minimum of space] 4. 
occupied. Consequently, the chemical reagents 
were compressed into compact briquettes, 
becoming rock-hard. A disrupting agent had to 
be incorporated: a material which, on coming 
into contact with water, increases its volume size is 3in. by Sin. by 4fin., and therefore will 
and thus breaks up the rock-hard pellets to a produce prs de ad 4 own volume of drink- 
powder. The technical difficulties in making ing water. 
these briquettes and in obtaining the correct! § successful has this method proved that an 
disrupting agent were considerable, and in this) initial order for 340,000 sets was placed on 
connection credit must be given to the Depart- Admiralty and R.A.F. behalf. The need for 
ment of Scientific and Industrial Research for | ¢)i, equipment can be seen from the fact that 
the work in finding @ satisfactory disrupter,| in home waters alone in 1943, 1684 airmen 
the Pernustis Complany’ were rescued from the sea after having been 
accepted for use was an activated fullers earth, . arageces € oy ae toe epunretos 


, : ‘ 4 . has already saved many lives. A further 
which gives automatic disruption of the Fras Pa ted is the the chilaclog of Carley 
chemical charges on ‘coming into contact with| fioats for use in destroyers and other war 
water under all conditions. vessels. Latterly, the highest priority was given 
to an initial order for many thousands of special 
—_ (7in. by 3}in. by lin.) for the use of fighter 
pilots. is a modification of the main 
kit and is about the size of a pocket camera. It 
consists of a bag containing the briquettes 
between two sheets of bright aluminium (which 
latter can be used for reflection purposes, if 
necessary). Each kit is capable of producing 
3 pints of drinking water. 


SWELLING AND BRIQUETTING 

During the investigation of the disruption of 
the briquettes a further advantage of the mixed 
zeolite came to light. Tests had previously 
been carried out on various sulphate-removing 
agents, the most notable reagents of this type 
being barium oxide and barium hydroxide 
mts have the advan- 








Untr-ConsTRucTED RaiLway Stations.—In 1940 
the L.M.S. Railway set up a Building Research Com- 
mittee to consider constructional systems for plat- 
form buildings. As a result of experiment and 
research, the prototype of a unit-constructed station 
has been erected on a disused platform at Queen’s 
Park L.M.S. Station. The system is intended for 
use in the provision of new stations and in the 

those which have become obsolete or 


mixture it was found that it gave rise to swelling 
of the briquettes subsequent to the compression 
process. This was a great disadvantage, since 
the chemicals must be packed tightly into a 
container and any swelling results in their 
becoming impossible to extract for use. When 
barium hydroxide octahydrate was used, there 
was no swelling after briquetting, but after | rebuilding 
keeping for a few weeks the chemical charges} have been destroyed by enemy action. The first 
proved to be impossible to disrupt. A consider- a: stations to pone with ~~ ae Sbeltige Bark, 
able amount of investigation was made on this Marsh Lane, cashire, an mebri ark, 
point, but the development of the mixed | °F syeliea'hy wi ee cee Sanit 
. s © . Ww! buildings 0 sizes can 
zeolite described above overcame the difficulties, | FYerem with standard components, A station that 
mn this reagent neither bh age swelling after pris 4 more accommodation can have additional 
briquetting nor gives difficulty in disruption. | ynits added. Stations can be put up without draw- 
The final reagent, therefore, consists of mixed | ing on building materials and labour required in the 
barium silver zeolite containing a quantity of next few years to complete the Laveing pean. 
The system is designed to make use of the surplus 
capacity of war industries which can produce all the 
components . The unit station will be easy 
to loop clean. It will not Ler (nerds decoy to any extent, 
and can be mopped or wn. The surfaces 
have all been kept flash ses no cills or other pro- 
jections. ee ee eee 
faced base which has been included to resist 
from barrows. 


briquettes to produce a clear, bright drinking 
water at all times. It was found that when the 
chemical charges were stored under tropical 
conditions there was a tendency to produce a 
yellowish drinking water, which was somewhat 
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L.N.E.R Signal Gantry at 
Sheffield 


THE accompanying engraving illustrates the 
erection of a new design of gantry for colour- 
light signals, an example of which has recently 
been completed at Sheffield (Bridgehouses), on 
the L.N.E.R. Manchester and Sheffield main 
line. 

It isythe practice of the L.N.E.R. wherever 
possible to avoid signal gantries by installing 
ground type colour-light signals, However, 











SIGNAL GANTRY 


in the case illustrated ground signals were not 
practicable, and as this particular section of 
line is eventually to be electrified, the oppor- 
tunity was taken to design a gantry which 
would not only support colour-light signals, but 
would also serve to carry the catenary and 
contact wires which will be required for electric 
trains. Similar structures are, we understand, 
to be erected at other places where signal and 
overhead line equipment can be combined. 

The combined steel structure just erected at 
Sheffield spans five tracks and consists of two 
Warren main girders about 64ft. long and 
7ft. 9in. deep, spaced 3ft. Qin. apart. The 
girders are supported at each end on trestles, 
consisting of channels braced together, 8ft. 6in. 
wide at the base, with four holding-down bolts 
at each leg. A steel ladder gives access to the 
openwork steel floor of the gantry. The weight 
of the complete structure is about 6 tons. 

Multi-unit signals, having four aspects, are 
suspended from the main structure in cages in 
order to bring the light beams as near the 
drivers’ eye level as possible. Wire mesh is 
arranged at the sides of the cages to protect 
signal maintenance staff from accidentally 
coming into contact with the 1500-volt contact 
wires or the pantographs of passing trains. 








A High-Accuracy Boring 
Head 


A UsEFUL tool for high-precision work on jig 
borers or milling machines is the improved 
‘“B.P.” boring head made by the British Pre- 
cision Diamond Tool Company, Ltd., and 
marketed by J. E. Baty and Co., Ltd., of 39, 
Victoria Street, London, 8.W:1.. It is made in 
two sizes having adjustable tool offsets of up 
to fin. and lin. All parts are finished to a 
high degree of precision, combining the advan- 
tages of rapid and fine setting with rigid, 
vibration-free working on a machine. Our 
illustration shows one of the larger size tools. 
it comprises four principal parts—a taper shank 





supplied to suit any specified type of machine, 
a graduated head, a main body, and a sliding 
body which is integral with the chuck. Around 
the top inner face of the graduated head is cut 
a scroll meshing with a phosphor bronze follower 
rigidly fixed to the sliding head, the chuck 
of which projects through a slot in the face 
of the main -body. In operation, as the 
graduated head is turned its scroll moves the 
sliding chuck body along a substantial angular- 
sided guide way in the main body, to give the 
boring tool the required offset from the centre 
line. 
position by guide pins and the finger-operated 
locking screw, which may be seen adjacent to 
the chuck in the illustration. This screw when 
tightened firmly locks the sliding chuck body 
to the main body when tool offset adjustment 
has been completed. 

As may be seen, the head is graduated around 
its circumference in half thousandths of an inch, 
and by using these graduations in combination 
with the vernier scale adjustments to 0-0001lin. 
may be made. The vernier scale is engraved 
on a ring which is prevented from rotating 
freely on the main body by a friction device, 
but it may be turned by hand to zero setting 
as required. A slot in the main body cover, 
providing for radial movement of the projecting 
ehuck, is covered in all positions of the slide 
by moving dust plates, which exclude dirt and 
swarf from the working parts of the head. 

















The chuck collet is closed by taper compression 
at both ends, and firmly holds the tool shank 
along its whole length. We are informed by 
the makers that boring heads graduated in 
metrie dimensions are now being supplied. 








Rotary Surface-Grinding 
Machine 


Tue machine illustrated herewith has been 
designed by A. A. Jones and Shipman, Ltd., of 
Leicester, for grinding the surfaces of discs or 
rings, such as saws, piston rings, &c., on which 
a high-class finish is desired. A compound tilting 
of the table enables saws to be hollow ground 
to any specified degree. 

The column houses the two motors, the elec- 
trical contactor panels, and the push-button 
switch operating the wheel spindle. The drive 
to the rotary table can be disengaged by means 
of a dry plate clutch, and the reduction is 
obtained through a ‘‘ David Brown ”’ reduction 
unit, on which is mounted a_ non-electric 
magnetic circular table. This unit is mounted 
on a tilting cross slide with screw adjustment to 
suit the varying diameters of components being 
ground. The tipping is controlled by a knurled 
adjusting screw on the front of the machine and 
a dial on the side provides accurate setting. 
This cross slide is, in turn, mounted on a. knee 


One side of the guide way is held in] 





which can be tipped in a transverse direction ; 
@ setting dial again provides accurate setting. 
The rotary table is encased in a bowl which 
prevents splash and collects the coolant, return- 
ing it to the sump through a drain pipe. The 
bowl has a drop front to give access for loading. 

The wheel spindle is mounted on preloaded 
combined journal and thrust bearings, and is 
driven by a 1 H.P. motor through twin vee 
belts and a vertical spindle, which is coupled 
to the wheel spindle by means of a detachable 
coupling. The spindle bracket is mounted on a 
ground slideway completely enshrouded by 

















SURFACE- GRINDING MACHINE 


telescopic guards to prevent dirt ingress. It 
is fed to the work by means of a hand wheel on 
the right-hand side of the machine. The coolant 


‘|unit is a tank placed alongside the “‘inachine, 


into which all coolant drains and from which it 
is pumped up by a “‘ British Thomson-Houston ” 
electric rotary pump to a nozzle which can be 
directed to any desired point. 








South African Engineering 
Notes 
(By our South African Correspondent) 
Care Town, September. 


Durban Harbour Changes 

Tue face of Durban Bay and Durban 
harbour is changing completely. Many and 
varied improvements and additions have been 
made during the war, and, when all projected 
schemes for development are completed, a 
visitor of a decade ago will scarcely recognise 
the harbour. Perhaps the greatest change will 
be found at Salisbury Island, which most 
probably has been lost for all time as a pleasure 
rendezvous. Where in the past there were 
private week-end houses, tea-rooms, and bath- 
ing shacks, will be found new premises which 
have been erected for a much sterner purpose. 
It may be that the new works that have been 
built on the island will still remain prohibited, 
for it is certain that for a long time to come 
Durban, by reason of its geographical position, 
must hold a vitally important place in the net- 
work of Britain’s naval bases, and it is the half- 
way house to the East. It is probable that in 
the course of future dredging of channels for 
big ships it will be possible to reclaim a part of 
one of the sandbanks to replace Salisbury 
Island. Other works have been carried out at 
Island View, contributing to the changed face 
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of the bay, and the great new floating dock is 
one of the major works of the harbour. The 
entrance to the harbour is narrow, and a.safer 
one could be made. There are now ideas about 
which, if found practicable, will further change 
Durban harbour from a primitive port into one 
of the best-planned and most modern ports in 
the Southern Hemisphere. 


New Railway Developments 


Johannesburg’s new marshalling and 
goods yards at Prospect Township are now 
partly in use, although it will be some years 
before the scheme is completed. The yards 
will provide the Rand with one of the most 
modern forwarding and receiving depots in 
the world. They have what is staied to 
be the world’s largest concrete roof and 
cover about 7} acres. The Bellville marshal- 
ling yard, a few miles from Cape Town, for 
which provision is madein this year’s stimates, 
will cost £343,000, and the estimated cost of the 
Cape Town carriage yard is shown at £100,000. 
Cape Town’s new station is estimated to cost 
£900,000, and the Railway Administration’s 
hotel, to be built in the city, £415,000. A new 
goods lay-out at Cape Town will cost altogether 
£732,000. The scheme for the electrification of 
the Eerste River and Strand line involves the 
expenditure of £60,000. 


Union Exports to America 


Copper mined in Namaqualand is 
being shipped to the United States at the rate 
of “about 1500 tons a month. Until quite 
recently, the copper was sent to Britain. To 
have the pie <n ready in Cape Town in suffi- 
cient for the American ships which 
call to load it, a fleet of lorries plies between the 
railhead at Bu tterfontein and the mines at 
Nababeep, day and night. From Betterfontein 
the copper is brought by rail to Cape Town. 
Besides the copper, the American ships take coal 
from the Union to South America for use at 
copper mines in the Andes. Cargoes of man- 
ganese ore have also been shipped in American 
vessels recently to the extent of 15,000 tons a 
month. The ore is loaded at Durban and is 
stowed at the bottom of the ships’ holds, general 
eargo being stowed on top. Wool is 
loaded at Port Elizabeth regularly, and about 
2500 tons of general cargo are loaded in Cape 
Town evéry month. 


Electrifying Main Line to Beaufort West 


The proposed electrification of the 
main line from Cape Town as far as Beaufort 
West, a distance of 339 miles, is mentioned in 
the 1944 report of the Electricity Supply Com- 
mission. Estimates have been submitted for 
supplying the whole load from the pooled gene- 
rating stations at Cape Town, via 132-kW lines, 
or, alternatively, for @ partial supply from that 
source and the balance of energy from a pro- 
posed new power station, transmitted at 88 kV. 
These alternatives were still under considera- 
tion at the date of this report. It has been 
decided not to expand the Salt River power 
station, but to meet the increased demand for 
power the Table Bay station will be extended 
to its ultimate plant capacity of 200,000 kW. 
It is hoped that one 40,000-kW generating set 
will be operating at Table Bay station in time 
for the 1947 winter load. 


S.A.R. Doing Better than Ever 


Mr. C. M. Hoffe, general manager of 
the South African Railways and Harbours 
opened the twenty-first congress of the 8.A.R. 
and H. Employees’ Union in Durban this month. 
He said that at one time 14,000 men had been 
on military service, and there had never been 
fewer than 9000 away. At present there were 
in use at least 500 engines which, had times been 
normal, would already have been on the scrap 
heap. An indication of the organisation’s work 
could be gained from the comparative figures 
of 113 million passengers and 35 million tons 
of goods carried in 1939, against 180 million 
passengers in 1943 and 46 million tons of traffic 
in 1944. So far the railways had absorbed 4000 
ex-volunteers who had not previously been in 


general enthusiasm. The aims of the College 
principles and technique of organisation, 


4000. There had up to now been 400 resigna- 
tions from the men taken on. 


War’s Strain on Railways 
The Union Minister of Transport in a 

recent interview said it would take some time 
to efface the effects of six years of war. A tre- 
mendous supply leeway in engines, passenger 
coaches, trucks, permanent way material, and 
other essential items had to be made up. At 
the same time passenger travel, both main line 
and suburban, had reached dimensions which 
strained the rolling stock at present available. 
‘At present the railways have on order 439 steam 
and electric locomotives, a large number of 
main lime and suburban coaches and heavy 
trucks, as well as other material. A big pro- 
gramme of main line coachbuilding in the Union 
has been mapped out and production will be 
started as soon as materials are available. 


Durban’s £2,750,000 Water Plan 

Mr. H. Smith, city engineer of Durban, 
recently read a paper on the development of 
Durban to the Institute of M i and 
County Engineers. When Durban's £2,750,000 
water scheme on the Umgeni River, with a 
reservoir storage of more than 5000 million 
gallons was finished, he said, Durban could 
supply a population of 800,000. Then it would 
be necessary to construct a second dam 5 miles 
upstream with a storage capacity of 3000 
million gallons. Durban’s present estimated 
population was 289,458. 








Non-Ferrous' Metals Research 





Aurnoves about one-half of its laboratory 
buildings in Euston Street, London, were 
destroyed by enemy action in 1940, the British 
Non-Ferrous Metals Research Association main- 
tained its activities throughout the war and 
rendered notable service to the country’s cause. 
At a luncheon in London on November 21st— 
held to mark the twenty-fifth anniversary of 
the Association’s formation—Mr. Herbert 
Morrison disclosed two developments for which 
it was responsible. The laboratories produced 


alloys for condenser tubes which, Mr. Morrison 
said, have now become standard materials for 
marine purposes and which, by reducing 
corrosion troubles, enabled the Admiralty, 
during the critical year when we were fighting 
alone, to keep a high proportion of our ships at 
sea practically continuously. Mr. Morrison’s 
second disclosure related to a delayed-action 
fuse known as “L-Delay.” ‘This fuse is the 
size and shape of a fountain pen and is about 
twice the weight. Inside is a striker, attached 
to a spring, which in turn is attached to a small 
piece of metal. The principle of its working is 
the time taken for the metal to break when 
stretched by the spring. The fuse was timed to 
go off at delays ranging from one hour to one 
month at normal temperatures. The metal is 
a lead alloy and is seven-tenths of an inch long 
and three-sixteenths of an inch in diameter. 
In the middle is a neck and it is this neck that 
breaks. The size of the neck had to be made 
accurately to one-ten-thousandth of an inch. 
The fuse was used on every front during the 
war from 1941 onwards. It can be used either 
for explosives or incendiaries. 








The Adindnleteative Staff 
College 


For more than three years a group of indus- 
trialists and others have been studying a plan 
to found an Administrative Staff College. 
Members of the group have consulted repre- 
sentatives of the Government, leaders in 
industry, commerce, the Services, local govern- 
ment, and the universities, and the proposal to 
found such a College has been received with 


will be: (a) to investigate and explain the 


improved cupro-nickel and aluminium-brass/|. 


(b) by “‘ cross- oie” young administrators 
from all walks of national life at an age when 
their views are formed but not fixed, to provide 
for the exchange of ideas to mutual advantage 
and to promote a better understanding i in the 
future m those in charge in different 
spheres of activity. Under (a) the problems to 
be studied will include personnel management 
common to most large-scale enterprises ; the 
application of statistical methods to practical 
problems ; the uses and limitations of public 
relations work, and methods of measurement of 
public opinion, It is considered important that 
the of the College should be engaged on 
research as well as on teaching, as apart from 
the fact that teaching and research are good for 
each other, industry and the public services 
may find it useful to have a research station to 
which problems of administration and organisa- 
tion can be referred. Under (b) it is hoped that 
by the students to a discovery of the 
réles ag by those in other walks of life, 
So: will be done to break down the 
mutual ignorance and consequent mistrust that 
exist, The habit of approaching administrative 
problems in a purely objective and scientific 
= wring | be pos Ps — method 
of wor! in be syndicates 
of a dozen or less, oll Secaal ormal instruction will be 
supplemented by exercises. Lectures 
will play a part and will only be 
given in so far as they constitute the most con- 
venient way of stimulating interest in new 
aspects of a subject or fresh methods of 


types, 
and discussion of points observed on such visits 
as well as of “cases” studied in 
advance will take in the syndicates. The 
College has now been i as @ company 
limited by guarantee with a constituted Court 
of Governors under the chairmanship of Mr. 
Geoffrey Heyworth, and the selection of a 
suitable site outside London, but within reach 
of the necessary facilities, is under consideration. 








Mathematics for Industry 


Durine the war “mathamedies has become 
increasingly harnessed to the needs of industry 
and research. To assist industry and Ministries, 
the t of Scientific and Industrial 
Research has set up a Mathematics Division in 
the National Physical Laboratory. Problems 
presented by the war, both in its operational 
and industrial aspects, have required consider- 
able use of mai analysis. On the 
operational side, for example, the need to know 
a great deal about the flight of a shell directed 
towards a moving target has necessitated very 
considerable mathematical work. All the 
variables which affect the accuracy of firing 
have to be taken into account, 4.¢., wind 
direction and speed, direction and speed of the 
target, temperature of the cordite and air, 
muzzle velocity. While the professional mathe- 
matician is satisfied with the results of such 
calculations expressed in terms of a formula, 
involving a number of variables, those who have 
to use the results in practice have very often 
neither the time nor the ability to work out such 
a complicated formula. It becomes necessary 
either to compute the value of the formula for 
all likely values of the variables, or to invent a 
mechanism which, by simplv setting in accord- 
ance with these values, automatically and mech- 
anically produces the answer. Industry and 
research also have similar complicated problems, 

whose solutions are extremely laborious. Of 
recent years there has been considerable develop- 
ment in mechanical computing, using calculat- 
ing machines, and it is to undertake this work 
for industrial concerns as well as Government 
Departments that the Mathematics Division has 
been set up. The Division is at present organis.d 
in three sections, dealing respectively with com- 

puting, statistics, and the development of 
calculating machines. Mr. J. R. Womersley 
has been appointed Superintendent. The staff 
of the Division will also be available for con- 
sultation in the field of applied mathematics, 
particularly on those allied to industrial 








the service, and were prepared to take a further 


administration, and leadership in civil life ; and 


research. The Division is now open for inquiries. 
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Markets, Notes and. News 


The prices quoted herein relate to bulk quantities. 


Personal Relations in Commerce 


In his chairman’s address at the annual 
meeting of the United Steel Companies, Ltd., on 
November 2Ist, Sir Walter Benton Jones, in 
addition to reviewing the wartime achievements of 
the company, referred to several matters of general 
interest and importance to the iron and_ steel 
industry. The whole machinery of industry, he 
said, had been pulled to pieces and the parts 
fastened together to make an apparatus for carrying 
on war. We now had to undo that improvisation 
and, with what remained, we had to rebuild a peace- 
time machine as well and as quickly as we could. 
The machinery of industry and commerce developed 
during more than a century, which had led the 
world, which had given us the highest standard of 
living, and which, though impaired by years of war, 
was still a great force, was held on a leash of positive 
uncertainty and restraint. The conditions demanded 
the greatest good will and co-operation, and after 
the shortest breather a return to another spell of 
slogging hard work. On the subject of personal 
relations in commerce, Sir Walter pointed out that 
industry and commerce went hand in hand. British 
merchants had been pioneers for centuries, and 
merchants at home and abroad formed the channels 
through which goods flowed to the consumer from 
the producer. Trading was a matter of personal 
relations, for people liked to buy from people they 
knew. Those relationships made the goods flow 
smoothly and quickly. Although in modern times 
the big units of industry employed their own com- 
mercial staffs, the quick and smooth flow of goods 
still depended on personal relations, especially in 
export markets. The central machinery adopted in 
wartime could not replace the long-established 
commercial system. Until the controls exercised 
in this way were removed, goods would not pass 
quiekly between producer and consumer, and if the 
consumer could not get what he wanted from his old 
friends, and get it when he wanted it, he would 
forsake them. We were suffering, Sir Walter 
asserted, from inability to supply our friends, 
especially abroad. We had been told repeatedly in 
recent months by those in. high authority that to 
regain our pre-war standard of living we must 
increase exports by multiples varying from 50 per 
cent, to three times their pre-war volume. Fifty 
per cent. increase in volume over 1938 would make 
a target at 1938 prices of £705 millions, but at 1944 
prices it would be £1255 millions. That was a wide 
difference, and the possible interpretations of three 
times were still wider. We should not increase 
exports by repeating that they must be increased. 
Taking the 50 per cent. increase for what it was 
worth, a number of things which we exported before 
the war we should now export in smaller quantities 
—coal, for example—and some not atall. We should 
have to make up the loss with increases of 75 per 
cent. to 100 per cent. of other things, or with things 
that we had not exported before. It was a giant’s 
task, and in the race before us export stuck out a 
mile. House building followed close behind, and 
capital expenditure to replace machinery and plant 
which was not modern, but which worked, seemed 
to be lying third, some way behind. 


Dorman Long Developments 


Dorman, Long and Co., Ltd., have 
announced details of a scheme for the erection of a 
new universal beam mill and a new steel plant, the 
total cost of which will amount to about £8,000,000. 
It is stated that the new installations will occupy 
650 acres on a site between the company’s existing 
Cleveland and Redcar works at the mouth of the 
Tees. The main feature of the project is the 
universal beam mill which, it is claimed, will produce 
a broad flange section not hitherto rolled in Great 
Britain, and which will revolutionise some 75 per 
cent. of the steel joist production of the country. 
The company adds that the new sections give greater 
strength for an equivalent weight of steel and also 
reduce the man-hours required for fabrication, 
thereby effecting a considerable reduction in the 
erected cost of steel structures. Such economies 
made possible by the introduction of universal 
beam manufacture in this country should help to 
reduce the cost. of national reconstruction and 
improve the competitive capacity of British 
structural and bridge engineers in overseas markets. 
The new mill is designed for a capacity of 350,000 
tons of universal beams per annum, and will be 
based on the latest American methods while 
incorporating British practice essential to meet the 
special requirements of home consumers of structural 
steel. A large new open-hearth steel plant is to be 
installed on the site so that the beam mill may be 
supplied with high-quality constructional steels at 
minimum cost. Approximately 23,000 tons of 


Export quotations are f.o.b. steamer 


machinery and 14,500 tons of steelwork will be 
required for the construction of the new mill, and 
an additional 17,500 tons of steel will be used in 
building the open-hearth steel plant. Under the 
most favourable circumstances, a minimum of two 
years will be required to complete the new works, 
including the universal beam mill with blooming 
mill, steel plant, and auxiliaries. The company has 
algo approved an expenditure of over £1,000,000 
for the installation of a central ore unloading, ore 
pueeretion, and sintering plant at the Cleveland 
works. 


Scotland and the North 


Scottish iron and steelworks continue to 
be well employed, and the progress that is being 
made by the engineering industries in the direction 
of peacetime production is reflected by the growing 
demand for iron and steel. Orders for several new 
ships have been placed with Clyde yards during the 
last month or two, whilst locomotive and wagon 
builders and firms constructing boilers and power 
plant all have a great deal of work in ae 
addition to all this, there is more activity in the 
lighter engineering trades, which brings about a 
brisker demand for steel. The congestion of over- 
seas steel consignments caused by the recent strike 
at the docks now appears to have been cleared, and 
export business is progressing as satisfactorily as 
present conditions permit. Iron and steel pro- 
duction figures for the month of October, which 
were published last week, show the improvement 
which has taken place ¢ince the earlier months of 
the year, and it is evident that, for the remaining 
weeks of this period, the iron and steel industry 
will be well occupied. Deliveries of semi-finished 
material to the re-rollers are still not more than 
adequate to their present requirements, as the 
demand for small bars, light sections, hoops, and 
reinforcing rods has lately become more active. 
Quite a lot of the output of the re-rolling mills is 
needed for use overseas, particularly in Europe, and 
home requirements arealsoexpanding. Sheet makers 
in Scotland are maintaining extensive outputs, 
especially of light-gauge black sheets, and orders at 
present being accepted are not likely to be given 
delivery for some months to come. The container 
industry is absorbing considerable quantities of 
sheets, and big tonnages continue to be wanted for 
hut consttuction. The amount of sheet material 
which can be allocated for export is small when 
compared with the extent of the overseas demand. 
The plate mills are now much busier than they were 
in the earlier part of this year, and the tendency for 
delivery dates to lengthen is a good indication 
of the stronger demand. Up to the present, how- 
ever, the shipyards are not specifying as freely as 
may be expected in view of the increasing number 
of contracts being placed with them. A,fair amount 
of business is being transacted in the Lancashire 
iron and steel industry, and the demand for most 
descriptions is steadily strengthening. Producers 
of both heavy and light plates are well booked, with 
more frequent requests coming from shipbuilders. 
Boilermakers and other users are also taking up 
substantial quantities of plates. A steady trade is 
taking place in light structural sections, and an 
active business continues in black bars for bright 
drawing. Steel sheets, both black and galvanised, 
are in brisk request. Some inquiry is being made for 
special alloy steels, although the quantities disposed 
of are not very big. The market for semi-finished 
steel remains active and big tonnages of wire rods 
and billets and forging blooms and billets are passing 
regularly into consumption. The pig iron require- 
ments of the foundries are being met as satisfac- 
torily as possible. A steady business in finished 
iron is proceeding, there being a moderately good 
demand for best and Crown quality bars. On the 
North-West Coast, the steelworks continue to meet 
an active demand. The hematite pig iron market is 
more active and producers are not finding it difficult 
to dispose of their outputs. 


The Midlands and South Wales 


Business in the iron and steel and allied 
industries of the Midlands is being satisfactorily 
maintained, despite the irregularity in labour 
supply which may still be found. Steady progress 
is, however, being made in the change-over to peace- 
time employment, and many branches of the steel 
industry have sufficient work in hand to keep them 
well occupied until the end of the year and beyond. 
Producers of heavy steel descriptions are strengthen- 
ing their position, the demand for plates showing 
regular improvement. Re-rollers are working on 
good orders for small bars, strip, and light sections, 
and continue to make a big demand for billets. 
Some quantities of imported material are now 





reaching this country, and will undoubtedly ease 


Unless otherwise specified home trade quotations are delivered f.0.t. 


the supply position to some extent, but neverthe- 
less home producers of semis have to maintain high 
outputs, which are rapidly absorbed. The exten- 
sive demand for light rails, arches, and bars for 
colliery maintenance is still very much in evidence. 
The sheet mills are working at a high rate and their 
production, especially of sheets of the lighter gauges, 
is rapidly absorbed. The market for special steels 
does not display much activity at the moment. 
Conditions in the foundry industry are generally 
unchanged. The general engineering and jobbing 
foundries are recovering from the cessation of their 
war contracts and there is a steady flow of peacetime 
business ‘coming forward. The light castings 
foundries are as well employed as possible, having 
regard to their labour shortage. Their present 
output is readily absorbed and the demand for their 
various products will undoubtedly increase with the 
progress of housing and other reconstruction 
sehemes. At the moment, deliveries of high- 
phosphorus pig iron are meeting requirements, but 
there is no margin. The finished iron plants are 
well engaged, the demand for most grades of bar 
being fairly regular. A good rate of progress is 
maintained in most branches of the South Wales 
iron and steel industry. Orders are coming forward 
more freely to the finished steel departments, the 
demand for all descriptions of plates having shown 
a good deal of improvement in the last few weeks. 
Business in heavy structural material, although 
relatively quiet, is beginning to show some increase. 
There is no relaxation in the pressure for deliveries 
of sheets, and makers are extensively booked for 
some months ahead. Nor is there any change in the 
heavy demand for billets and sheet bars. Huge 
tonnages are now passing regularly into con- 
sumption, and in spite of some increase in pro- 
duction makers are finding it by no means easy to 
satisfy consumers’ requirements. Welsh hematite 
pig iron remains in very keen request. There is a 
fair amount of activity in the tinplate market, most 
of the business at present being placed relating to 
forward requirements. There is a steady 

for wasters. Export business in tinplates shows 
little, if any, change, and is still op restricted lines, 


The North-Ezst Coast and Yorkshire 


The brisk demand for iron and steel is 
much in evidence on the North-East Coast, but as 
producers generally have big commitments, there is 
some disinclination to add to them at present. Most 
of the available plant is fully engaged, and there are 
many inquiries regularly coming forward from home 
and overseas buyers of iron and steel. The matter 
of steel prices is, of course, one on which a good deal 
of interest is focused at the moment. An increase 
of £1 per ton in the export price of heavy steel pro- 
ducts has recently been sanctioned, but no announce- 
ment has yet been made concerning any general 
price adjustment. Throughout this period the steel 
finishing plants have been increasing their activity. 
Contracts for new ships are resulting in a bigger 
demand for steel, and the plate mills are busy, for, 
in addition to more orders from the shipyards, they 
are receiving regular requests from locomotive and 
wagon builders and other heavy engineering indus- 
tries. Business in steel rails and other permanent 
way equipment is brisk, and the mills engaged in the 
production of colliery arches, bars, and props are 
also very busy. The sheet mills are very fully 
occupied in working off big contracts, and there is 
little opportunity to place the new business that is 
offering. The market for special steels is rather more 
active, although the demand does not, of course, 
compare with that which ruled throughout the war 
period, With regard to semi-finished steel, there is 
@ maintained demand for billets and blooms for the 
re-rollers, Some of the material purchased in the 
Dominions is now arriving in this country, and 
although its distribution will help to relieve the 

t tight situation, home production of semis 
is fully taken up. Sheet makers also require very 
big supplies of bars to enable their outputs to be 
maintained. Pig iron supplies continue to meet 
the existing needs, but with an expanding demand 
for building and other domestic castings bigger 
allocations of high-phosphorus iron are required. 
With regular imports of high-grade foreign ores, a 
steady output of hematite pig iron is maintained 
which ap to be meeting essential needs more 
adequately. The Yorkshire steel industry has not 
revealed any special changes in the last week or two. 
Basic steel plants are maintaining good outputs and 
have good contracts in hand. The demand for acid 
carbon steel is also quite good. Tool steel is being 
fairly well taken up, and the market for alloy steels 
does not lack activity. Orders for stainless steel are 
readily forthcoming in the Sheffield area, but the 
shortage of labour at the polishing plants continues 





to restrict output. 





THE ENGINEER 


Nov. 30, 1945 











Notes and 


Rail and Road 


Rattway Roitine Srock.—Replying to ques- 
tions in Parliament on November 12th, the Minister 
of War Transport, Mr. Barnes, said that the 
number of passenger-carrying vehicles actually 
available to the railways for useful work was 35,513, 
which was 4869 less than at the outbreak of war. 
Steps had been taken to bring back from the Con- 
tinent British railway stock lent for military pur- 
poses, and the construction of new vehicles was 
pro: 

Tse Late Cotonet N. A. Ryan.—We note with 
regret the death in New York of Colonel Norman A. 
Ryan, who served d the war as Assistant Chief 
of Transportation and Chief of the Military Railways 
Division, U.S.A. Army rtation Corps, 
European Theatre of Operations. Colonel Ryan, 
who was fifty-four years of age, was appointed in 
October, 1939, as general manager (lines west), 
Chicago, Milwaukee, St. Paul and Pacific Railroad. 
He was awarded the Legion of Merit in 1944 for 
“exceptionally meritorious conduct in the perform- 
ance of outstanding duties.” 


Miscellanea 

Civiy Armmcrarr Propvuction.—A reply to a 

rooen} perlemeutary, question disclosed that fifty- 

six civil aircraft of eight different types were pro- 

duced in this country between January Ist and 
October 31st, of this year. 


RorrerDaM TECHNICAL AND AERONAUTICAL 
INSTITUTE AND MusrumM.—The rebuilt museum and 
library in the Rochussenstraat, Rotterdam, which 
was fully described and illustrated in our issue of 
October 12th, was formally opened on October 26th 
by the Netherlands Minister of Marine and Shipping. 

Om Pricres.—The Minister of Fuel and Power, 
in consultation with the Petroleum Board, has 
approved a decrease of $d. per gallon in the price of 
motor spirit, making the ex pump price of pool motor 
spirit Is. lld. per gallon and the wholesale price 
ls. 74d. per gallon in the England and Wales and 
South Scotland zone. Other price decreases are :-— 
Diesel oil for road vehicles, paraffin, vaporising oil, 
white spirit, gas oil, diesel oil (other than for road 
vehicles), fuel oil and heavy fuel oil, 1}d. per gallon ; 
creosote/pitch mixture, 16s. per ton; bitumen, 
£1 10s. per ton. 


Personal and Business 


Mr. W. S. Boone has been appointed publicity 
manager of Johnson and Phillips, Ltd., Charlton, 
S.E.7. 

Sir James FrREnc#H has been appointed Chairman 
of the Governors of the Royal Technical College, 
Glasgow. 

Mrz. L. C. Row, M.I. Mech. E., has been appointed 
i director of Rhodes, Brydon and 





joint 
Youatt, Ltd. 
Mar. G. West Byrne, executive director of Dorman, 
and Co., Ltd., has been elected Chairman of 
the Tees Conservancy Commission. 

Mr. J. H. Giapstone has rejoined the board of 
W. H. Dorman and Co., Ltd., from which he resigned 
in 1939. to take up duties with the R.A.F. 

Detco-Remy anp Hyatt, Ltd., are moving their 
administrative, sales, and accounting offices from 
Dunstable to 111, Grosvenor Road, London, 8.W.1, 
on December 17th. 

Crompton Parkinson, Ltd., announces that 
Mr. B. Hallows Garside will relinquish his position 
as general manager of the Chelmsford works on 
January Ist, when Mr. T. H. Windibank will assume 
direct control. 

Mr. T. Morison, director of Swan, Hunter and 
Wigham Richardson, Ltd., been elected 
President of the Shipbuilding Employers’ Federa- 
tion. Mr. G. Barrie, Sir Wilfrid Ayre, and Mr. F. W. 
Dugdale have been elected Vice-Presidents. 

A. A. Jones anp SuHipman, Ltd., Leicester, 
inform us that a reconditioning service has been 
established for Jones-Shipman-Pilkington glass 
surface plates. The surface of the plates will be 
ground and lapped to the same B.S.8. limits of 
accuracy as for a new plate. 

Tue MINISTER OF WAR TRANSPORT has appointed 
Mr. S. W. Nelson to be Regional Transport Com- 
missioner for the Northern Region, and Chairman of 
Traffic Commissioners for the Northern Traffic Area, 
in succession to Sir John Maxwell, C.M.G., who is 
retiring on December 31st next. 

Mr. H. L. S. Hear and Mr. W. E. Hanson have 


‘Memoranda 


and Digby, to continue the practice of consulting 
| and inspecting engineers previously carried on under 
the title of 


aap Spd. er Digby, Ltd., which company 
has gone into tary liquidation. 

FoLLowineG on the amalgamation of the Ministry 
of Production and the Board of Trade, Professor 
I. M. Heilbron, F.R.S., has relinquished his appoint- 
ment as one of the full-time scientific advisers to 
the Minister of Production and returned to his 
Chair at the. Imperial. College of Science and 
Technology. 

THe CentraL Etxcrriciry BoarpD announces 
that Mr. V. A. Pask will relinquish his post as 
district manager for the Mid-East England and 
North-East England Grid Scheme Areas at the end 
of the year in order to take up a new appointment at 
the head office as personal assistant to the general 
manager. The Board has appointed Mr. W. M. 
Lapper, operation engineer for North-West England 
and North Wales, to succeed Mr. Pask as district 
manager for Mid-East and North-East England. 

THe Lonpon AND NortTH-EaSterN Ratiway 
announces the following appointments :—Mr. M. G. 
Maycock, to be assistant engineer, Edinburgh, in 
succession to Mr. J. I. G. MacGregor, who has 
retired ; Mr. E. A. J. Bilham, to be district engineer, 
Leeds; Mr. J. C. Spark, to be locomotive works 
manager, Doncaster, following the retirement of 
Mr. F. H. Eggleshaw ; Mr. J. N. Bull, to be works 
manager, Cowlairs, in succession to Mr. Spark ; and 
Mr. H. R. Garth, to be assistant engineer, York. 








Forthcoming Engagements 


requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIm= and PLACE at which 
the meeting ¢ to be held should be clearly stated. 





Chartered Surveyors’ Institution 
Monday, Dec. 3rd.—12, Great George Street, 8.W.1 
** Modern Methods of House Building,”’ J. W. Laing. 
5.30 p.m. 
Derby Society of Engineers 
Monday, Dec. 10th.—School of Arts, Green Lane, Derby. 
‘““Permanent Prefabricated Houses,” G. Gray. 
7 p.m. 
Institute of British Foundrymen 
Saturday, Dec. 1st.—Lancs BRaNcn : The _ Engineers’ 
Club, Albert are, Manchester. ‘‘ Secon 
Aluminium Casting Alloys in War and Peace,” 
F. Gaol 1 me p.m.—W ALES AND Mon. Branca : 
itute, Cardiff. “Moulding Tech- 
nique in an Indian Foundry,” 8. G. Athanikar. 
2.30 p.m. 
Saturday, Dec, 8th_—Newcastte Brancu: Neville 
Hall, eats cute. Discussion on “Foundry 





Problems.”” 6 p.m.—Scotrisn Brancn: Royal 

Technical College, George Street, Glasgow. ‘‘ Cast- 

ing Inspection,” P. Cook. 3 p.m.—West Rivina 

Branca: Technical College, fedford. ** Training 

Problems in the Foundry,” G. W. Green. 6.30 p.m, 
Institute of Economic Engineering 

Saturday, Dec. \st—Miptanp Secrion: Technical 


College, Coventry. ‘“‘ Aspects of the Various Tech- 
nical Divisions in Industry,”’ G. Chadwick. 2.30 p.m. 


Institute of Transport 
Monday, Dec. 10th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria) Embankment, W.C.2. “Five 
Decades of C cial Road Transport, with 
Inferences about its Future,’’ E. 8. Shrapnell- 
Smith. 5.30 p.m. 
Institute of Welding 

To-day, Nov. 30th.—E, Scor.anp Brancu : Heriot Watt 
College, Chatribers Street, Edinburgh. *‘‘ Design of 
Structures,” M. Riley. 7.30 p.m. 
Tuesday, Dec. 4th._—N.E. TyNEsIDE: Minin 





TInetitut 


“Welding of Plastics,” Dr. Hain and Dr. Zade, 
7.30 p.m. 
Institution of Automobile Engineers 
Tuesday, Dec. 4th.—Inst. of Mechanical Baginees 
Storey’s Gate, 8.W.}. ‘* Factors Aff 
Consumption of er bE with Reference to 
Other Road Vehicles,’ Wilson Jones. 5.30 p.m, 
Institution of Chemical Engineers 
Saturday, Dec, 8th.—N.W. Branon: College of Tech. 
nology, Menehenter. “Planned Maintenance in » 
Chemical Works,” F. P. Lett. 3 p.m. 
Institution ot Civil Engineers 
To-day, Nov, 30th.—Yorxs Assoc.; Royal Victoria 
otel, Sheffield. ‘* Economies of a District Heating 
System for 500 Houses at Harrow,” R. F. Brooks 
Tuesday, Dec. rge Street, 8.W.1. 
x Monai Bridge “Reconstruction,” G. A. Maunsell, 
5.30 p.m.—S. Waters anp Mon. Assoo.: South 
Wales Institute of E rs, Park Place, Cardiff. 
* Civil ring Works at the South Wales 
Ports,” H. G. Lakeman. 6 p.m. 
Institution of Electrical Engineers 
Sa Dec. \st.—N. Mrpranps Srupgnrs: The 
oy Power Station, Bradford. ‘‘ Vol Stabi- 
lore Their Principle and Design,” G. N. Patchett. 
Monday, Dec yo . 3rd.—S. Miptanp Centre: James Watt 
Memorial Institute, Great Charles Street, Bir7ning- 
“ Factors Influencing the of Electric 
Ligh ting Installations for Building Interiors,” R. 0. 


mere 6 p.m.—Mensgy Centre: Royal Insti- 
tution, Os uitt Street, Liverpool. ‘* Practical 
ts apne Interference Arising from 


Power yet . B. Frost and E. F. M, Gould. 


6 

Wed ri Dec. 5th.—Ravto Ssorion: Savoy Place, 
Victoria Embankment, W.C. 2 r The a and 
Use of Radio Frequency 
Lines and Switch for 


F. C. McLean D. Bolt. 5.30 p-m.—SHxr- 
FIELD STUDENTS : Colle of 1 ta Ae and gate, 
Rotherham. ‘ The ie 
6.30 p.m, 

Siksededaa Dec. 6th.—Savoy Place, Victoria. Embank- 
ment, W.C.2. “The Operation of Turbo- 
Alternators to Reduce Rotor Winding Deforma- 


tion,” R. H. Coates and B. C. Pyle. 5 p.m. 


Monday, Dec. 10th.—N.E. CENTRE: Neville Hall, 
Westgate Road, Neweastle-on-Tyne. “ Factors 
Influenei of Electric Lighting for 


the 
Dale tor HO. Ackerley. 6.15 p.m. 
Institution of Mechanical Engineers 

To-day, Nov. 30th.—Storey’s Gate, Westminster, 8.W.1- 
Discussion on “ Pistons and Piston Rings,” centering 
on short papers, introduced by J. 8. Courtney Pratt, 
G. K. Tudor, and B. Pugh. _ 5.30 p.m. 

Monday, Dec. 3rd.—N.E. Brancu ; Mining Institute, 
Neville Hall, Newcastle-on-Tyne. “ The Scientist in 
Wartime,” Sir Edward Appleton, 6 p.m. 

Wednesday, Dec. 5th.—N.E. GRaDUATES: 
Institute, Neville Hall, Newcastle-on-Tyne. 
Devel — of the Parsons Steam Turbine,” 
F. N. aM 15 p.m. 

Thursday, _ oTTisH Brancu: Royal Tech- 
nical Colle tm “The Scientist in War- 
time,” Sir ein A p. 

Friday, Dec. Tth.— niversity, Edinburgh. “The 
Scientist in Wartime,” Sir Edward Appleton. 


7.15 p. * 
unior Institution of Engineers 
Saturday, on lst.—N.W. Sxcrion: yearn 


Se _— Parsonage, 
r. y lectric Motors 


and Control Gear,” Mies . Pentslow, 2.30 p.m. 
Wednesday, Dec. 5th. MIDLAND Section : James Watt 
Institute, York House, Great vases Street, Bir- 
min; Ordinary meeting. p.m. 
Sasurort Des. 8th.—39, Victoria Street, S.W.1. Pre- 
sidential Address, ‘‘ Atomic Energy,” Sir George 
Paget Thomson, F.R.8. 2.30 p.m. 
Manchester Association of Engineers 
To-day, Nov. 30th.—The ’ Club, Albert Square, 
Manchester. ‘‘ Metallic Materials Inspection, with 
Particular Reference to Non-Destructive Testing 
Methods,” J. E. Garside. 6.45 p.m. 

Manchester Geological and Mining Society 
Thursday, Dec. 6th.—Queen’s Chambers, John Dalton 
Street, Manchester. Presidential Address, *‘ Ruhr 
and Dutch Coal Mines,” Mr. Frazer. 3 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
To-day, Nov. 30th.—Mining Institute, Newcastle-upon- 
Tyne. “‘ The Discharge of Saturated Water Through 
Nozzles,” R. 8. Silver and J. A. Mitchell. 6 p.m. 

Royal Institution of Great Britain 
To-day, Nov. 30th.—21, Albemarle Street, W.1. “* Recent 
Advances in Meteorological Methods,” Sir Nelson 





Neville Hall, Newcastle-on-Tyne. ‘‘ Metallurgy of 
Aircraft Welding,” R. Smaliman-Tew. 6.15 p.m. 
Wednesday, Dec. 5th.— LeEps Brancx: Technical 
College, Huddersfield. “‘Some Advantages and 
Dangets of Welding with High Ampera; eo and Heavy 
Deposits,”” J. M. Polson. 7 p.m.—W. Scorianp 
Brancu: 39, Elmbank Crescent, Glasgow, C.2. 
“Mulberry Harbour: A Note of Some Technical 
Problems in the Construction of the Pierheads,” 
R. A, McDonald and D,.W. Low. 6.30 p.m. 
Thursday, Dec. 6th.—N.E. TEES-stp—E Brancn: Cleve- 
land Scientific and.Technical Institute, Corporation 
Road, Middlesbrough. ‘“‘ Welding of P astics,”’ 
J. H. Paterson. 7.15 | RB emt BRANCH : 
Gas Company Offices, Guildhall Square, Portsmouth. 
“Some Aspects of American Welding,” I. G. Slater. 


h , K.C.B. 5.15 p.m. 
Friday, Dec. 7th.—2\, Albemarle Street, W.1.  ‘“ The 
Advent of the Aircraft Gas Turbine,” Air Com- 
modore F, Whittle. 5,15 p,m. 

Royal Society of Arts 
Wednesday, Dec. 5th.—John Adam Street, Adelphi, 
W.C.2. “The Defeat of the Magnetic Mine,” 


C. F. Goodeve, 1.45 p.m. 
The Society of Engineers 
Monday, Dec. 3rd.—Geological Society, Burlington 
House, Piccadilly, W.1. “ Earthing,” H. G. 
Taylor. 5 p.m, 
Stephenson Locomotive Society 
Saturday, Dec. \st—Epitnporon Seotton: L.N.E.R. 
Offices, Low Calton, Edinb ax s panianetiees of 


the N.B.R.,” J. T. Rutherford. 
Friday, Dec. Mkt, Bay Old Road, lehsheakon: “A 





7 
Friday, J Dec. 7th.—Soutn Lonpon Brancn: Edrie 
Hall, 





entered into partnership under the name of Heap 
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A Seven-Day Journal 


Scientific Manpower and Resources 


In the House of Commons, on Thursday, 
November 29th, Mr, Herbert Morrison, the 


Lord President of the Council, announced that 


he had decided to appoint a Committee of 


leading scientists and others to consider the 
policies which should govern the use and 
development of our scientific manpower and 
resources in the next ten years. Manpower, he 
said, was a most urgent problem, and he was 
therefore asking the Committee to submit an 
interim report on very broad lines at an early 
date. That would facilitate forward planning 
in those fields which were dependent upon the 
use of scientific manpower. At a later date the 
Committee would be asked to make recom- 
mendations as to the establishment of per- 
manent machinery for carrying out surveys as 
to the best use of our scientific resources in 
the national interest. The Committee, he 
announced, would consist of Sir Edward 
Appleton, Sir Alan Barlow, Professor Blackett, 
Mr. Geoffrey Crowther, and Sir George Nelson. 
He was not yet in a position to announce the 
name of the chairman, but in order to save 
time the Committee had been asked to start its 
inquiry at once under the chairman- 
ship of Sir Alan Barlow, with a view to putting 
in hand ag quickly as possible such preparatory 
work as the Committee considered necessary. 


The Fall in Coal Output 


In his chairman’s speech at the forty-fifth 
ordinary general meeti of the Horden 
Collieries, Ltd., last week, Mr. Claude E. Pease 
gave some reasons why the output per man 
employed continues to fall. He said that the 
company had many men who, in answer to the 
country’s need, werestill working in the mines but 
who were getting to an age when they deserved 
a rest. Some of them, he continued, were over 
seventy years of age-—all honour to them. In 
all communities, he supposed, there were those 
men who desired to get as much money as they 
could for as little work, They had certainly too 
many such men in the coal mines. The real 
difficulty was the shortage of coal-getters. 
There was too large a proportion of men who 
were only fit for the lighter jobs. The figures 
at this time last year were: coal-getters 2964, 
and other men 4808. This year they were: 
coal-getters 2918, and other men 4921, which 
showed that the company had 46 fewer coal- 
getters and 113 more other men. His own 
personal opinion was that if the Saturday shift 
was given up there would be a speedy decline 
in absenteeism and the coal output would 
up rather than down. That proposal would 
also give the colliery managements extra time 
for repairs and improvements. 


Ministry of Supply and the Engineering 
ustries 


In a statement to the House of Commons, on 
October 29th—see THe ENnGinezR, November 
2nd—eoncerning the division of responsibilities 
between the Board of Trade and the Ministry 
of Supply and Aircraft Production, the Prime 
Minister said that the new combined Ministry 
would carry the primary Government responsi- 
bility in the field of engineering. Rearrange- 
ments of inter-departmental machinery have 
now been completed for the transfer of responsi- 
bility from the Board of Trade to the Ministry 
of Supply consequent upon this decision, and 
came into éffect on Monday last, December 38rd, 
Organisations and firms in the qnginesring 
industry which have hitherto looked to the 
Board of Trade for advice and assistance should 
now normally make their approaches to the 
Government te similar matters through the 
Ministry of 8 he the headquarters organisa 
tion rt Porfaen Industries 
Division, Ministry of patibabees I.C. House, Mill- 
bank, 8.W.1 (telephone, Whitehall 5140). The 
transfer of Board of Trade responsibilities in this 
respect covers the industries falling within the 


anical engineering and electrical 
and cycle trade, (c) the railway, 


graphic and optical equipment and 


and mathematical equipment ; 


tons metal needles and fish hooks, 
cooking and heating. 
Institution of Engineering Inspection 


anniversary of the Institution of 


Woods, the Inspector-General of 


tion. 
profession. As head of the 


paid special tribute to the women engaged 


irrespective of other points of disagreement, 


We were now passing through a transition stage, 
and inspection would play a big part in return- 


with the finest quality. 
The F.B.I. and Industrial Research 


British Industries nearly three years ago 
surveyed by the President of the Federation, 


ting ished and notable experts on the subject, 
all possessing personal experience of scientific | i 
research in relation to industry. The Com- 
mittee’s report, “ Industry and Research,” had 
been issued in October, 1943, and was accepted 
as being a standard authority on the subject. 
Since the Committee’s recommendations were 
published, many firms and sections of industry 
had expanded, or planned to expand, their 
research activities. The Federation followed 
that work up, Sir Clive continued, by establish- 
ing the Committee as a permanent standing 
committee, with a full-time qualified secre- 
tariat, its object being to stimulate and foster 
nation-wide interest in research for industry. 
The Committee was now organising a conference 
on “Ind and Research,” to be held at 
the Kingsway Hall, London, on March 27th 
and 28th, 1946, at which distinguished persona- 
lities would preside, and those organising and 
conducting research in industry would present 
their views and give the results of their experi- 
ences on such aspects of the subject as the 
relationship between research and industrial 
- | production and expansion, the réle of the 
scientist in industry, and the practical means 
by which research can assist in 
Committee and. secretariat, Sir Clive explained, 
were also actively engaged in carrying out a 
“Domesday Book” survey on research 








activities and facilities in this country, which 





Census of Production returns as (a) the mech- 


trades (except electric fittings), (b) the motor 
>, and 
wagon building trade, and (d) the pri * nail, 
screw, and miscellaneous forgings trade ; scien- 
tific instruments and laboratory equipment, 
surgical instruments and equipment, photo- 
accessori 


hollow-ware, sheet metal and wire. products 
required for industrial purposes; and hand 


phones, portable oil-burning stoves for ‘domestic 


A LuncuEoN, celebrating the twenty-fifth 


Inspection, was given in London on 7 a 
29th. In his introductory remarks following the 
luncheon, the President, net General E. A, 

Armaments, 


briefly traced the early history of the Institu- 
It was, he said, founded in 1919 by 
members of the Woolwich Arsenal inspectorate 
and during later years broadened to incorporate 
the inspection staffs of the general engineering 
Government 
inspection department, Major-General Woods 
was able to speak with authority of the good 
work done by inspectors during the war, and he 
on 
this class of work, who at one time numbered 
some 32,000. The next speaker was Mr. J. 
Wilmot, the Minister of Supply and Aircraft 
Production, who advocated the extended 
application of quality control methods, and 
time and motion study, to attain efficient pro- 
duction. A motion of thanks was given by 
Lieut.-Colonel Sir John Greenly, who said that 


there was no controversy in this country about 
the important factors of research or inspection. 


ing industry to its pre-war high standard, when 
the words “* Made in Britain ’’ were synonymous 


Tx work of the Industrial Research Com- 
mittee, which was set up by the Federation of 
, was 


Sir Clive Baillieu, in a speech at Manchester on 


Friday, November 30th. He said that the 
8°! Committee comprised some of the most dis- 


The: 


should provide valuable material both for 
reference and for overseas publicity for British 
exports.. Furthermore, the secretariat, with 
the assistance of members of the Committee, 
was advising member firms on their research 
problems and difficulties, and assisting industry 
wherever possible in the use of the results of 


Proposed British Institute of 
Management 

Ir is announced that the President of the 
Board of Trade has appointed a Committee 
under the chairmanship of Sir Clive Baillieu, 
in order to frame detailed proposals for the 
formation of a British Institute of Manage- 
ment. This step follows the work of inquiry 
undertaken last year by a Board of Trade 
Committee under Sir Cecil Weir’s chairmanship, 
when the idea of a British Institute of Manage- 
ment was discussed with representatives of 
industry and of existing institutions and asso- 






































financial assistance in establishing 

of Management, and in this event, Parliament 
will be asked to approve the necessary expendi- 
ture. The terms of reference are :—To advise 
the President of the Board of Trade upon the 
steps which should now be taken to form a 
central institution for all questions connected 
with management, and upon its form of organi- 
sation, functions, constitution, and relationship 
to Government, industry, existing institutions, 
and interested organisations, and the public. 
In approaching its task, the Committee should 
take into account the work of inquiry carried 
out by the Weir Committee, the information 
which will be communicated to the Committee 
about the scale of support which may be 
expected from the Government, the need for 
the institution to become self-supporting, and 
the necessity of appointing @ strong British 


of the Committee is Mr. W. G. Onslow, 
of the Board of Trade. 


The 1944 Annual Report of the Chief 
Inspector of Factories 


THE annual report of the Chief Inspector of 
Factories, Sir Wilfred Garrett, for the year 
1944, has been published by the Stationery 
Office, price is. 6d. net. In his review, Sir 
Wilfred makes reference to the construction of 
the Mulberry harbour works; involying new 
methods of construction in new and improvised 
places. He says that to the surprise of all 

in touch with this work, the accidents 
were remarkably few. There seems to be an 
impression in the country that great improve- 
ments have been made in all the amenities 

by the Factories Act but this 
impression is largely based upon the conditions 
found in the comparatively few factories 
especially buils or adapted for war pro- 
duction. Taking the factories of the country 
as a whole, there is, Sir Wilfred goes on to‘say, 
an immense amount of leeway to be made up, 
particularly in the provision of fencing of 
machinery, the overhaul and upkeep of strue- 
tures and plant that may not be apparent to 
the untrained eye. There has been a falling-off 
in eleanliness, and much labour will be required 
to bring up to date the cleaning required by 
Section I of the Act. More consultation within 
industry is reported by the inspectors, and 
increased attention is being given to training 
both of supervisors and new entrants. The work 
of committees within the factory seems to fore- 
shadow a wider outlook in the democratic 
control of industry. In the accident section 
there was a decline in accidents on hoists and 
lifts, and also a decline in the number of cases 
of lead poisoning in the Potteries. One table 
shows a decroaso of nearly 18 per cent. in fatal 
accidents, while there is an equally encouraging 
decrease of 9 per cent. in non-fatal accidents, 
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Historic Researches” 
No. XITI—SPECIFIC, LATENT, AND ATOMIC HEAT 


Joseph Black, 1728-1799, was born at 
Bordeaux and was one of the thirteen. children 
of John Black, a prosperous wine merchant, 
who, leaving his native city of Belfast, had 
settled in France. At the age of twelve Joseph 
was sent to live with some of his father’s rela- 
tions in Ireland and spent the next four years 
at a private school. Thereafter he entered the 
University of Glasgow, where he studied 
languages and philo ophy.” Later, selecting 
medicine as his profession, he began to study 
anatomy and chemistry. His instructor in 
chemistry was Dr. William Cullen, the professor 
of medicine who at that date had, for the first 
time in the history of the University, introduced 
chemistry into the academic curriculum. Cullen 
appointed Black as his laboratory assistant, in 
which position he served for three years. 
Thereafter Black went to Edinburgh University 
to complete his medical studies, and in 1754 
he received the degree of Doctor of Medicine. 
His dissertation for the degree marked his first 
step on the road to scientific fame. In it he 
reported the results of experiments he had been 
making on the alkaline carbonates and hydrox- 
ides and showed that the “mild” alkalies, 
such as chalk, were produced by the union of a 
caustic alkali, such as quicklime, with @ gaseous 
substance which he called “fixed air,” but 
which we now know as carbon dioxide. In 1756 
Cullen left Glasgow to become professor of 
chemistry at Edinburgh, and Black was 
appointed to succeed him at Glasgow as pro- 
fessor of medicine and lecturer in chemistry. 
In this dual capacity he laboured until 1766, 
when he was appointed to the Chair of Chemistry 
at Edinburgh in succession to Cullen. He 
remained in occupation of that Chair until 1796, 
when continued ill-health compelled him to 
resign it. His iments on specific and latent 
heat were conducted while he was at Glasgow. 
No detailed account of them appeared in print 
during his lifetime, and as a consequence others 
were enabled to lay passing claims to his dis- 


coveries. In particular, Deluc in 1788 claimed 
to be the discoverer of latent heat. Black’s 
character was distinguished by modesty, 
sincerity, and tranquillity. He shunned pub- 
licity and had not his successor at Glasgow, 
Professor John Robison, edited and published 
his lectures after his death we would to-day 
have sparse knowledge of his scientific achieve- 
ments. In some respects Black’s scientific 
attitude was curiously contradictory. Thus he 
adhered to the end of his days to the material- 
istic theory of heat, but abandoned that other 
corner stone of contemporary science, the 
phlogiston theory of combustibility. Again, 
while his research into the causticity of alkalies 
was a model of strict logical deduction, he rested 
content with the discovery that a gas other than 
air existed and could enter into combination 
with solid substances. A little further amount 
of logical reasoning would have revealed the 
nature of this gas or “‘ fixed air,” as he called it. 
A few years later Cavendish showed that it was 
a combination of carbon and oxygen. In what 
follows we shall see Black making other great 
discoveries and then declining to analyse their 
significance in spite of the fact that the neces- 
sity for such analysis must have been patent to 
him. We will note his tendency to apply 
commonplace terms to describe his discoveries 
in thermal science and to be content to do so, 
although, to a mind as logical as his, it must 
have been obvious that the commonplace 
meaning of those terms was inapplicable and 
misleading. This cautious, hesitant tendency 
stands revealed in his own words. Dealing with 
the substance—carbon dioxide—which com- 
bines with quicklime to form chalk, he wrote : 
“To this I have given the name of fixed 
air, and perhaps very improperly; but I 
thought it better to use a word already 
familiar in philosophy than to invent a new 
name, before we be more fully acquainted 
with the nature and properties of this 
substance.” 





 wersapinange doubtful claims being ignored, 
we can ascribe the origin of the thermo- 
meter to Galileo, who, in or before the year 
1597, made an instrument which may be 
called an air thermoscope. It consisted of a 
glass tube with a large bulb at its upper end, 
the lower end dipping into a vessel, open to 
the atmosphere, containing a coloured liquid. 
When the bulb was warmed some of the air 
in it was driven out and the liquid ascended 
partially up the tube. Thereafter, the expan- 
sion and contraction of the air in the bulb 
with changes of temperature affected the 
height of the liquid column. A _ wholly 
arbitrary scale was fixed alongside the tube 
for the purpose of reading the height of the 
column. Since the vessel into which the tube 
dipped was open to the atmosphere, the 
height of the liquid column would be affected 
not only by the temperature, but also by the 
pressure of the surrounding air, although that 
fact would not be known to Galileo at the 
time. The instrument was therefore a com- 
bination of a thermometer and a barometer. 

By the year 1667 greatly improved thermo- 
meters made by the glass workers of Florence 
were in familiar use. They consisted of sealed 
tubes, with a bulb at the lower end, contain- 
ing coloured alcohol as the thermometric 
fluid. An arbitrary scale was provided by 





* Nos. I, II, and III, on “ Friction,” appeared July 
14th, 21st, and 28th, 1944. Nos. IV, V, and VI, on “‘ The 
Mechanical Equivalent of Heat,” appeared September 
29th, October 6th, and 13th, 1944. Nos. VII, VIII, and 


TX, on “ Electro-dynamics,” appeared March 9th, 16th, 
and 23rd, 1945. Nos. X, XI, and XII, on “ The Ether 
Drift Experiments,” appeared August 3rd, 10th, and 


fusing a number of enamel beads on to the 
stem, the extremes of the scale marking the 
highest temperature of summer and the 
lowest of winter. 

In 1701 Newton used thermometers with 
linseed oil as the fluid. Following a sugges- 
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tion.made by Robert Hooke, he took the 
temperature of melting ice as the zero of his 
scale. For his second point he took the 
temperature of his own body and called it 
12 degrees. About. the same time similar 


physicists, who used as their fixed points the 
temperatures of melting ice and melting 
butter. 

Some time between 1714 and 172] 
Fahrenheit, adopting a proposal made, it 
would seem, by Halley in 1693, produced the 
first thermometer with mercury as the fluid. 
As his lower fixed point he chose “ the most 
intense cold obtained artificially in a mixture 
of water, ice, and sal-ammoniac,”’ and marked 
it 0°. For the upper fixed point he took 
“the limit of the heat found in the blood 
of a healthy man,” and called it 96°. On 
this scale the freezing and boiling points of 
water are substantially the 32 deg. and 
212 deg. which are now accepted as the fixed 
points of a Fahrenheit thermometer. 

In 1730 Réaumur made an alcohol thermo. 
meter with the zero of its scale at the freezing 
point of water. He did not use an upper fixed 
point. Instead he made each degree corre- 
spond with an expansion of the fluid equal to 
one thousandth of the volume of the bulb. 
On this particular thermometer the tempera- 
ture of boiling water corresponded approxi- 
mately to the eightieth graduation. A few 
years later Deluc changed the fluid to mer- 
eury and choosing the freezing and boiling 
points of water as his fixed temperatures, 
perpetuated Réaumur’s figures by marking 
them 0° and 80° respectively. 

In 1742 Celsius, a Swedish professor of 
astronomy, proposed the use of a centesimal 
scale with the boiling point of water marked 
0° and the freezing point 100°. The inver- 
sion of this scale, giving us the Centrigrade 
system as we now know it, was introduced a 
few years later by apparently more than one 
physicist, although Linneus is most fre- 
quently given the credit for it. The first 
thermometer so marked seems to have been 
made in 1747 by Estrém, a Swedish optician. 

It will thus be seen that the development of 
the thermometer was well advanced by the 
beginning of the eighteenth century, and that 
before it had run half its length the three 
types in use to-day—Fahrenheit, Réaumur, 
and Centigrade—were in being. Neverthe- 
less, although the physicists of the mid- 
eighteenth century era had satisfactory 
thermometers at their command, they per- 
sisted in a wholly mistaken idea concerning 
their function. The very name “ thermo- 
meter,” first used in or about the year 1633, 
reveals the nature of theit misunderstanding. 
They regarded the instrument as a device 
for measuring the amount of heat in a body, 
and not its temperature in the modern sense 
of that word. Fahrenheit’s reference to “‘ the 
limit of the heat found in the blood of a 
healthy man ” illustrates this misconception. 
So, too, does the fact that in old writings the 
graduations of a thermometer are commonly 
referred to as marking “degrees of heat” 
and not degrees of temperature. The word 
“temperature ” had long been in common 
usage—for example, Boyle in 1670 spoke of 
“the temperature of the submarine regions 
as to heat and cold ”’—but, as we shall see 
presently,-it had a meaning which fully 
justified the belief that a thermometer really 
did measure the quantity of heat in a body. 
Of temperature in the modern sense as mean- 
ing a factor defining “ the thermal state of a 
body with reference to its power of communi- 
cating heat to other bodies ”’ (Clerk Maxwell, 
“Theory of Heat ’’) the old physicists had 
formed no conception. They are often said 
by modern writers to have confused tempera- 
ture with heat. This is hardly a correct 
statement, for it is impossible to confuse two 
ideas if one of them does not exist. 

To understand the outlook of the early 
eighteenth century physicists on thermal 
phenomena, we must bear in mind their firm 








17th, 1945. 


thermometers were constructed by other 


conviction that heat was a material sub- 
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stance, weightless, indestructible, and un- 
changeable in its nature, which could enter 
into or leave the pores of bodies. A body 
became hot by absorbing some of this 
“matter of heat,” “heat substance,” “igneous 
fluid,” or—as it was finally called—‘“‘caloric,”’ 
and the more it absorbed the hotter it became. 
Some physicists beheved that cold was a 
separate substance or fluid which they called 
‘particles of frost’”’ or “frigoric.” This 
view did not become widely adopted. It was 
generally accepted that, in Dr. Joseph 
Black’s words, there was “‘no reason tor 
considering cold as anything but a diminu- 
tion of heat,”’ and was produced by an efflux 
of caloric. Thus the thermal state of a body 
depended upon the extent to which the 
matter composing it had absorbed or was 
mixed with caloric. 

Here we have quite plainly the origin of the 
misconception regarding the function of a 
thermometer. ‘To the old time physicists and 
chemists the word “ temperature’’ had a 
very definite meaning. It had long been in 
common use as the equivalent of ‘‘ mixture,” 
‘‘ proportion ”’ or “‘ compound,” a usage com- 
pletely justified by its ancient derivation. 
‘Thus, for example, bronze would be described 
as “‘ a temperature of copper and tin ’’—that 
is, copper mixed or “ tempered” with tin. 
Abundant survivals of this usage still exist 
in our everyday language. We speak of 
justice tempered: with mercy; that is, a 
temperature or mixture of justice and mercy. 
Before the réle of carbon was discovered, steel 
was commonly held to be a temperature or 
mixture of iron and phlogiston, and hence 
the process of controlling the strength of the 
mixture was called “tempering.” The 
temperate zones of the earth were those 
regions where the tropical heat and the polar 
eold were mixed in agreeable proportion. A 
man’s “ temper” represented the extent to 
which the evil and good fluids were mixed in 
his veins. Boyle’s “‘ temperature of the sub- 
marine regions as to heat and cold ” is clearly 
interpretable as referring to the extent to 
which heat and cold are mixed in the. water 
below the surface of the sea. 

Applied to thermal phenomena the word 
“temperature” thus meant simply the 
mixture of the matter of a body with caloric, 
and the degree of the temperature meant the 
strength of the mixture. To the old time 
philosophers a thermometer measured the 
strength of the matter-cum-caloric mixture 
in the same way as a hydrometer, such as 
Beaumé’s, measures the strength of a liquid 
solution. When therefore they regarded a 
thermometer as a device for measuring the 
quantity of heat in a body and spoke of its 
graduations as representing ‘‘ degrees of 
heat,” they were perfectly correct according 
to their lights. Nevertheless, in doing so 
they misled themselves in two vitally 
important respects. 

In the first place, it was an obvious deduc- 
tion from their beliefs that if two bodies of 
the same mass showed the same thermometric 
reading, the strength of the mixtures must 
be equal and therefore the two bodies must 
contain equal amounts of heat substance, 
Thus a pound of lead and a pound of iron at 
the same “ degree of heat,” as shown by a 
thermometer contained the same amount of 
heat. In other words, the heat contents of 
any body at any given thermometer reading 
were determined solely by the mass of the 
body and not at all by the nature of its sub- 
stance. This belief, equivalent in modern 
language to saying that the specific heat of 
all substances is unity, was persistently main- 
tained over a long period. 

Secondly, it followed that if a body, what- 
ever was done to it or however it changed its 
external character, maintained the same 


ee 


thermometric reading, the strength of the 
matter-cum-caloric mixture remained un- 


altered, and therefore the body suifered 
neither a gain nor @ loss of heat substance. 
This belief was also fully entertained for a 
long time. It amounts to saying, in modern 
terms, that the latent heat at changes of 
state of all substances is zero, and so long as 
it was held the conception of latent heat was 
non-existent. 


Sprciric Heat 


Doubts concerning the validity of the 
belief that equal masses of all bodies at 
the same thermometer reading contained 
equal amounts of heat substance were first 
expressed by George Martine, a physician 
and physicist of St. Andrews, in a volume of 
“* Essays, Medical and Philosophical,” pub- 
lished in 1740. He studied the subject experi- 
mentally by the crude method of heating 
bodies of different substance and noting the 
times required by them to reach the same 
thermometric reading. He found that equal 
masses of different material needed ditferent 
times to attain the same “ degree of heat.” 
Hence on the assumption that the rate of 
communication of heat to the bodies was the 
same for all, it appeared that the bodies, 
although heated to the same degree, did not 
contain equal amounts of heat substance. 

Shortly afterwards the subject was studied 
by Fahrenheit in an improved manner. He 
mixed together quantities of heated mercury 
and cold water, or of cold mercury and heated 
water, and compared the heating, or cooling, 
effect of the mercury with that of an equal 
weight of water initially at the same “ degree 
of heat.”” He found that the mercury heated 
or cooled the water with which it was mixed 
to a markedly less extent than did an equal 
weight of water. 

These results completely contradicted the 
existing belief that equal weights of all sub- 
stances at the same degree of heat contained 
the same amount of heat substance. By 
1765 Dr. Joseph Black had made many 
experiments on the heat communicated to 
water by different substances and had fully 
established the difference of their powers in 
that respect. During the next twenty years 
other experiments on the subject were carried 
out by various physicists and the name 
“* specific fire ”’ was introduced to denote the 
ratio which the heat needed to raise a sub- 
stance through one “ degree of heat ’’ bore 
to that required to raise an equal weight of 
water through the same range. The name 
was soon changed to “‘ specific heat,” a term 
which, although often criticised, persists to 
this day. 

Black explained the new facts disclosed 
by Martine’s, Fahrenheit’s, and his own 
experiments by stating that different sub- 
stances had different “‘ capacities for the 
matter of heat.” Because of this difference 
of “ capacity’ two bodies of unlike sub- 
stance contained at the same thermometer 
reading unequal amounts of heat. Hence it 
was no longer possible to believe that a 
thermometer measured the heat contents of 
a body. Black therefore began to teach the 
necessity for discriminating between heat 
and temperature. The quantity of heat in a 
body, he told his students, corresponded 
with the amount of heat substance which it 
contained ; its temperature, as indicated by 
a thermometer, corresponded with the intens- 
ity of the heat. 

Here we see an acutely intelligent mind 
reaching out towards the truth, but very 
strangely stopping short of grasping it. 
Black, it will be noticed, still adhered to the 
materialistic theory of heat. He failed to 
see that the new ideas which he was trying 





to express by the terms “capacity” and 





“intensity ’’ were incompatible with that 
theory. 

We can find no evidence that Black used 
the word “capacity” in other than its 
commonplace volumetrié sense. He had 
before him the fact tnat mercury 134 times as 
dense as water had only one-tuirtietn its 
“capacity for the matter of heat.” The 
greater density of mercury implied a greater 
degree of compaction of its matter, and 
therefore a reduved volume of the voids into 
which the heat substance could enter. ‘Lhis 
conception of “ capacity ”’ as being simply a 
measure of the volume of the voids implies a 
clear relationship between the deasity and 
the specific heat of a body. Black’s own 

i would readily have 


shown him that that relationship was far — 


from being true, and therefore tnat some- 
thing was wrong with his ideas about the 
“ capacity of a body for the matter of heat.” 

His use of the word “ inteasity ” without 
giving it some special definition is even more 
strange. It cannot mean simply “the 
quantity of heat substance in a body per 
unit of its weight.” ‘The prime fact estab- 
lished by Black’s own experiments was that. 
two bodies of unlike substance did not contain, 
when at the same temperature, equal 
amounts of heat per unit of their weight. 

There is another aspect of Black’s use of 
the word “intensity” which puzzles us. 
It is an aspect which, if Black himself had 
explored it, might have led him to pioneer 
the dynamical tneory of heat, the revival of 
which was to be foreshadowed by others just 
as his life was ending. If the quantity of heat 
in a body corresponds with the amount of 
heat substance in it, then the “ intensity of 
the heat ’’ corresponds with the “‘ intensity of 
the heat substance.” But how can a sub- 
stance, deemed indestructible and unchange- 
able, simultaneously possess some charac- 
teristic, variation of which would permit the 
substance to exist in different degrees of 
intensity ? 

This question must have presented itself 
to Black’s mind. We have no record of 
whether or how he answered it. Wedo know, 
however, how he might have answered it, 
how modern thought answers it. 

To endow an uachangeable material sub- 
stance with a variable characteristic we 
must associate with its mass some other 
factor capable of variation. The obvious 
factor to select is velocity. We can therefore 
imagine heat to correspond in some way with 
unchangeable mass associated with change- 
able velocity. The kinetic theory of heat 
finds the unchangeable material substance in 
the mass of the atoms or molecules of the 
heated body and associates with it the square 
of their velocity of movement. On this 
basis the quantity of heat in a body corre- 
sponds with the total kinetic energy of its 
atoms or molecules. Black, we feel, might 
readily have reached some such conclusion, 
in spite of the fact that fifty years or so had 
still to elapse before Dalton established the 
outlines of modern atomic theory. 

The conception of temperature accompany- 
ing this view of heat might have presented 
him with a little more difficulty. But, 
curious though it may seem, he had the key 
to the mystery in his possession, when he 
used the word “intensity.” All that was 
required was a transference of the basis on 
which the intensity of the heat was to be 
measured, namely, from the quantity of heat 
per unit mass of the body to the quantity of 
heat per atom or molecule. According to the 
kinetic theory, the temperature of a body 
corresponds to the average kinetic energy 
possessed by its ultimate particles. 

With a little effort Black might have dis- 
covered that, as set forth in the accompany- 
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ing note, this view of heat’and temperature 
implies the existence of a relationship not 
between the specific heat and density of a 
body, but between its specific heat and its 
atomic weight. Had he done so, he would 
have anticipated the experimental results 
found by Dulong and Petit in 1819. These 
two physicists discovered that the “ atomic 
heat =the product of the specific heat and 
the atomic weight—of many substances is 
substantially constant. 


oe 


Mathematical Note.—The kinetic theory 
assumés that the quantity of heat in a body 
corresponds with the total kinetic energy of its 
atoms or molecules, or H=e . £m v*, where ¢ is 
@ proportional constant, m is the mass of an 
individual atom or molecule, and v is its indi- 
vidual velocity. If the body is an element or 
a compound which does not dissociate under the 
heati m will be the same for all the 
particles, but the individual velocities v will 
vary from particle to particle. There will, 
however, be some average value of the various 
velocities, and therefore some average value’ of 
the kinetic possessed by the particles. 
This average value of the kinetic energy is 
accepted as ing the of the 
body. Hence T=&.% mv*/n, where k is a 
proportional constant and n is the number of 





atoms or molecules in the body. The number n 
will be given by the total mass of the body 
divided by the mass of an individual atom or 
molecule, or n=M/m. Combining these expres- 
sions for H, T, and n, we get H=(c/k m).M T 
=s MT, where s=c/km. The units in which 
H, M, and T are measured being suitably 
chosen, s will be the specific heat of the sub- 
stance. Ifc and & are true constants for all sub- 
stances, and for any one substance at all tem- 
peratures, then the relationship s =c/k m implies 
that the specific heat of any substance should be 
constant at all temperatures, and that the pro- 
duct, s m, of the specific heat and the atomic 
or molecular weight should be constant for all 
substances. In general, it is found that the 
specific heat of most substances rises as the 
temperature at which it is determined is 
increased, and that Dulong and Petit’s law, 
s m=constant, is not strictly true. It is there- 
fore to be concluded that c and & are not true 
constants. The inference is that all the heat 

H is not expended on increasing the 
velocities, v, of the particles, and that some 
portion of it, varying with the temperature at 
which the determination is made and also with 
the substance of which the body is composed, is 
spent on overcoming the cohesion of the 
particles or in some other manner not productive 
of velocity. 


(To be continued) 








The Scientist in Wartime’ 


By Sir EDWARD APPLETON, F.R.S. 


No. I1]—(Continued from page 433, November 30th) 


OPERATIONAL RESEARCH 


I NOW turn to one of the most striking 
scientific developments in the course of the 
war, namely, the work of the operational 
research units of the three Services. This is 
entirely a product of wartime, for even the 
name was unknown in 1939. It developed 
directly from the recognition that not merely 
was it necessary that the war effort should be 
sustained with scientific equipment, but also 
that it should be fought in a scientific manner. 
The result was a gradual extension of the 
field in which scientists had been accustomed 
to operate, an extension from the purely 
technical field to the tactical, to the strate- 
gical and finally to the economic field. In 
this way the whole range of warlike activity 
was finally the subject of scientific examina- 
tion and advice—a gratifying result which 
followed as much from the open-mindedness 
of the Services as from the enthusiasm of the 
scientists. Naturally, this happy state of 
affairs did not develop overnight. At the 
beginning of the war the Services were 
unaccustomed to work in co-operation with 
scientists in operational planning and were 
therefore unaware of what might accrue from 
such co-operation ; moreover, the majority 
of scientists had had little experience of 
military affairs and were in no position to 
tender useful advice. Thus it happened that 
the first steps in operational research were 


strategical implications. Furthermore, there 
were practically no serving officers with any 
previous experience of Radar technique, 
which had been developed under conditions 
of secrecy by a small circle of scientists and 
technicians. To help the Service in the initial 
stages, a few of these Radar scientists were 
therefore lent to Fighter Command in order 
to assist in the integration of the new tech- 
nique with the fighter defence system of 
Great Britain. Similar assistance was given 
to the Army during the introduction of 
Radar methods of anti-aircraft prediction. 
In this way operational research started to 
develop in these two Services ; in the Navy 
it was introduced at a later stage. 

The early studies were made in a fairly 
narrow technical field, and the scientists 
employed were mostly specialists in radio 
physics. Soon, however, the range of prob- 
lems studied became greater. This followed 
for two main reasons. First of all, it soon 
became obvious that technical Radar 
problems could not be considered effectively 
in isolation from the general tactical picture, 
and that improvements in tactics and control 
might be as important as improvements in 
the technical performance of the Radar gear ; 
and secondly, it was realised that scientists 
attached to Service staffs were, by virtue 
of their training, capable of making useful 
contributions towards the solution of 
problems lying entirely outside the Radar 


earried out with no thought of the develop- field 


ments which followed. Historically, opera- 
tional research was born when radiolocation 
was first given to the Services. Here was a 
new technique more complicated by far than 
any of the Services had had previously to 
operate—and more complicated, not only 
technically, but also in its tactical and 


* Thomas Ha Lecture. Institution of Mechani- 
cal Engineers. Friday, November 16th. Abstract. 
The Lecture was ill by slides, some models were 





shown and the use of certain equipment was demon- 
strated. 





The methods used in operational research 
are various, and it is not possible to reduce 
them all to standard form. The following 
remarks may give some indication of the 
general approach made to many problems. 
The first step is to evolve indices of the 
effectiveness of a given operation, technique 
or tactic, the criterion being that the index 
must be relevant to the objectives of the 
operation, and that it must be capable of 
evaluation in terms of known data. Past 


operations are then studied, either statistic. 
ally or by actual observatioa of Service 
personnel carrying out tne operations, and 
the data so ottained are used to evaluate tne 
index. ‘The next step is to estimate tne 
ettect, on the “ etficiency index,” of various 
possible changes in the coaditions of the 
operations. Finally, recommendations may 
be made to the Service, oa tne basis Of Which 
improvements in the operations may be 
made; continued study makes it possiple to 
see whether the changes introduced do in 
fact result in the improvements anticipated, 
As an example, the percentage of bombs 
falling within 1U00ft. of the aiming point may 
be taken as an index of the emeiency of 
bombing operations, and this is a quantity 
which can be evaluated after each attack 
with the help of suitable photographic tech. 
nique. The etfect of variables on the bombing 
accuracy may be estimated either directly 
(as in the case, for example, of the etfect of 
tlying height on accuracy, by comparing the 
accuracies of bombing attained in operations 
carried out at ditferent heights, all other oon- 
ditions being the same), or indirectly by 
reference to trials simulating operational con- 
ditions, but more susceptible to control and 
experiment, or by purely theoretical studies. 

In practice problems are usually at least 
one degree more complicated. Improvement 
in one direction may lead to deterioration in 
another ; in the case of bombing accuracy, 
for example, a longer pre-release bombing run 
might improve accuracy, but would probably 
lead to higher aircraft losses from anti-aircraft 
fire. In such a case it is necessary to strike a 
balance ; where the number of variables is 
great this may be a very difficult matter. In 
general the number of variables is ordinarily 
too great for explicit solution of an equation 
relating them with the efficiency, especially 
since many of the variables are likely to be 
inexpressible in numerical terms. In such 
cases the best that can be hoped for is a 
solution of the partial differential equation 
obtained by maintaining all but one or two 
of the variables constant. To state the 
matter in mathematical terms, the equation 

E=f(A, B, C,....) (E=efficiency, 

A, B, C, &c., are the variables) 

may be insoluble ; but it may be possible to 


evaluate 
bf 
(34) B, CG, D, &e., 


and thus to predict with some confidence the 
effect of altering condition A, on the operation 
as a whole. 

To give an adequate idea of the range of 
problems studied by operational research 
sections would require more space than is 
available here. The following problems 
cannot, therefore, be more than a selection 
from a very wide field. They are chosen 
because they are typical, and because in all 
of them the studies of operational research 
sections had a considerable, and in some cases 
a major, impact on the conduct of operations. 

During 1943 the enemy sent ships through 
the Straits of Dover only at night. Tho 
Coast Artillery, under the command of 
Brigadier C. W. Raw, C.B.E., T.D., wished 
to fire their heavy guns only at the occasional 
important targets, such as large merchant. 
men. Fifteen-inch shells were not to be 
wasted on the more frequent, smaller vessels, 
such as trawlers and E-boats. Reconnaissance 
showed what vessels were waiting in enemy 
ports, but only centimetric Radar could tell 
when a ship was actually passing through 
the Straits. Could the Radar also tell which 
were the important targets ? 

Brigadier Raw consulted scientists of the 
Army Operational Research Group, and 





agreed to the use of a Radar set for experi- 
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ments. These tests showed that target size 
could be estimated if the strengths of the 
Radar echoes were measured. Under tuition 
the gunners manning the Radar set soon 
became expert in ing these measurements. 
The strength of the echoes from selected 
parts of the French coast were measured 
also, and used as standards to record any 
variations in the performance of the Radar 
set. The signal strengths of echoes from 
known friendly vessels at various ranges were 
compared with these standards. After some 
months of experiment a chart had been 
drawn which related the three variables, 
signal strength, range, and size of vessel. 
When enemy vessels were detected their 
signals were plotted on this chart, and their 
size could thus be estimated in comparison 
with that of our own ships. The big guns, 
controlled by other Radar sets, were then put 
on to the right target ; as a result half of the 
important enemy ships which tried to slip 
through the Straits were sunk or damaged. 

This research had another important out- 
come. Sometimes a Radar set was found to 
be receiving signals of less than a thousandth 
of the expected power owing to unsuspected 
defects. Knowing, from the work at Dover, 
the signals to be expected from any ship, 
such ships could be used as test objects, and 
the Radar mechanics at other sets could be 
told when to suspect the performance of the 
sets and to search for trouble. 

As a result, the centimetric Radars which 
were used to protect our convoys in E-boat 
Alley, and elsewhere, came to give far better 
detection ranges than had been previously 
thought possible, and often could detect 
aircraft at ranges more than four times those 
formerly obtained. 

In the Air Force, a typical study was that 
of the conditions under which night bombing 
raids might most effectively and with the 
least losses be carried out against German 
targets in the face of the enemy’s very highly 
developed night defence system. It was 
shown that if the bombers were very highly 
concentrated in time and space there would be 
a possibility of saturating the defences, since 
the enemy could control only a limited 
number of night fighters, and fire only a given 
number of A.A. shells, within a given space- 
time region; and therefore the higher the 
concentration of bombers in that region, the 
lower the percentage losses. These tactics 
would result also in a higher-time concentra- 
tion of bombs falling on the target, giving the 
further possibility of saturating passive 
defence measures (fire-fighting services, &c.), 
These tactics were adopted with considerable 
success ; later studies were also made of the 
effectiveness and optimum employment of 
radio counter measures directed against the 
enemy’s control, warning, and interception 
system. 

Two examples of the results of operational 
research in the Navy may also be cited, 
dealing respectively with the size of convoys 
and with the effect of speed on the safety of 
ships from U-boat attacks. 

The experience of U-boat attacks on trade 
convoys was analysed early in 1943 with a 
view to determining the marginal values of 


escort vessels and of aircraft. In the course ]- 


of the work the apparent conclusion emerged 
that the number of casualties in a convoy, 
in an attack on a given scale, and with a given 
number of escorts, had on the average been 
roughly independent of the size of the convoy. 
Thus it appeared that a convoy of forty to 
fifty ships suffered no heavier losses, on the 
average, than a convoy of thirty vessels. 

If this conclusion were firmly established 
the action to be recommended would be a 
decrease in the frequency of sailing of con- 
voys, with a consequent increase in the 





average size. This would be expected not 
merely to reduce the total casualties, but also 
to permit of a greater number of escort 
vessels per convoy or, alternatively, to free 
some vessels from close escort duty for other 
anti-U-boat purposes. 

The various possibilities which might have 
led to a spurious conclusion—such as the 
effect of weather, more efficient escorts, or 
more air cover for large convoys—were there- 
fore examined, and it proved possible to 
discard each of them. The plausibility of the 
result of rough independence of losses on 
convoy size was strengthened by an a priori 
argument. This showed that the length of 
the convoys’ perimeter which had to be 
protected increased only very slowly with the 
number of vessels in convoy. 

Finally, it was necessary to consider the 
handling aspect of large convoys. A collec- 
tion of Commodore’s reports revealed that, 
while large convoys had been more unwieldy 
than smaller ones, they had not been 
unmanageably so. 

The effect of speed on the safety from 
U-boats of ships sailing independently was 
not easy to determine, owing to the lack of 
adequate data arising under comparable 
conditions. A long study of many individual 
voyages at various speeds, and the potential 
U-boat threat, was accordingly necessary. 

The conclusions were that at low speeds a 
ship was extremely vulnerable to U-boat 
attack. Fast vessels were very safe from 
U-boat attack, and the degree of safety 
increased still further as their speed increased. 
In the intermediate speed range the safety 
depended critically on the speed made good, 
a small increase in the latter making a marked 
increase in the former. 

These general features (though not their 


magnitudes) were verified by both a priori| 


analysis and operational studies of attacks 
on independent ships. These analyses veri- 
fied, among other results, that the critical 
speed was in the region of the maximum 
surface speed which a U-boat would be pre- 
pared to maintain for several hours. 

The nature and magnitude of the “ speed 
effect” having been reliably determined, it 
became possible to consider various ques- 
tions, to which quantitative answers had not 
previously been feasible. A few of these are 
summarised below :— 


(a) The optimum speed of new con- 
struction. 

The cost, labour, and time of building of 
a merchant ship of given speed could be 
compared with the cargoes it was likely to 
carry during the war, allowance being 
made for relative safety from U-boat 
attack. From these it was possible to infer 
the optimum economic speed of new. con- 
struction on any appropriate hypothesis of 
the duration of the war and the scale of 
U-boat effort. 

(6b) The value of defence against 
torpedoes. 

Various devices could provide a merchant 
ship with limited protection against _tor- 
pedoes, but would slow down the vessel. 
The resultant effect of these factors, for a 
given speed of ship, could be estimated. 

(c) The value of zigzagging. 

A zigzag makes a ship more difficult to 
hit, but reduces the mean speed of advance. 
Here again it was possible to make a quan- 
titative assessment of each of the conflict- 
ing factors. 

It cannot, of course, be claimed that every 
research carried out resulted in radical 
changes in operations. But many researches 
showed where improvements in the efficiency 
of operation could be effected and they 
frequently assisted in the formulation of new 





operational requirements. Moreover, those 
researches which did result in radical change 
often: produced most startling results. Also, 
those that did not often had the effect of pre- 
venting proposed changes which could not 
have been beneficial. 

But enough has perhaps been said to give 
some indication of the way in which opera- 
tional research developed ab initio during the 
war, and to show that it is, if not a new 
science, at least a new field for the application 
of science, with a technique of its own. There 
seems no reason to doubt that similar 
methods can be applied, with equally 
important results, to peacetime activities. 
It therefore seems important that those con- 
cerned with organising various branches of 
our national life in the post-war years should 
consider whether the methods of operational 
research can make useful contributions in 
other fields. 

As I mentioned earlier, it was decided, at 
the beginning of the war, to reserve the 
research teams in industrial firms and 
research associations. The importance of 
this decision cannot be over-emphasised in 
the light of later experience. For there has 
been built up, during the war, the most 
intimate form of collaboration between 
Government scientific research establish- 
ments and the research organisations of 
industry. Very often, once the requirements 
in the case of a particular weapon or instru- 
ment had been roughly formulated and a line 
of attack selected, the further research and 
development was entrusted to the research 
laboratory of an individual firm. Moreover, 
since the rapidity of production is always a 
desideratum in wartime, the desirability of 
early consultation with industry in any pro- 
ject Re: become full 

I now come to the end of what has, of 
necessity, had to be only a few fragments of a 
great story. It is a story through which the 
word co-operation runs like a thread—co- 
operation between the Services, science, and 
industry. But although our scientific and 
technical effort in the last six years has had 
to be directed to warlike ends, it cannot be 
said to have been all wasted. Much of it has 
led to permanent additions to human know- 
ledge, and their peacetime applications are 
clearly manifest. 

But I would add two further comments of 
a general character. In pre-war days there 
was an impression in some quarters that, 
while our achievements in fundamental re- 
search were second to none, this country had 
been somewhat slow in applying the dis- 
coveries of science to practical ends. It must 
have been disconcerting to our enemies, and 
surprising to our friends and even to our- 
selves, to find how little support the experi- 
ence of war has given to that impression. 
For there has been ample proof, for all to 
see, of the speed and efficiency with which 
our industries were able to apply and 
develop new ideas born in our -research 
laboratories. 

Finally, we must not forget the influence of 
these scientific achievements on the public 
mind. It is worth noting that our experience 
in war prompts an awakening to the benefits 
of scientific research. I think this comes 
about because, in a period of fast-moving 
events, the four processes of research, 
development, production, and use follow so 
swiftly on the heels of one another that even 
a short memory recognises cause and effect. 
It seems to me, therefore, that we can claim, 
as one of the most welcome results of our 
wartime scientific experience, that there has 
been prompted, in the public mind, an even 


greater realisation of the importance of 


scientific research as a means of ensuring the 
security and prosperity of our own people. 
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Whaling Factory 


‘ Southern 


Ships 


Venturer ’’ and “* Norhval ”’ 
No. I 


Ts two whaling factory ships, ‘‘ Southern 
Venturer”? and “ Norhval,” built for 
British and “Norwegian owners by the 
Furness Shipbuilding Company, Ltd., of 
Haverton Hill-on-Tees, are of special interest 
as the first ships of their kind to be con- 
structed in British shipyards sinde the out- 
break of war. They have been built in 
record time, and are now well on their way 
to the Antarctic to participate in the whaling 
Season, which extends from December to 
March. They were originally laid down by 
the Admiralty Department of Merchant 
Shipbuilding as tankers ; but, in view of the 





we are describing are generally similar as 
regards their hull and machinery construc- 
tion, but they differ slightly in the design and 
lay-out of the factories and the machinery 
for oil extraction. 

The Furtiess Shipbuilding Company, Ltd., 
has for a long time past specialised in the 
building of large tankers, and the whale 
factory ships may be regarded as good 
examples of modern tanker construction, 
with the addition of a shelter tween deck 
with a height of 22ft., in which the factory 
equipment is accommodated. As the ship 
acts as a mother ship to a number of smaller 


of the usual shelter deck type, with the pro. 
pelling machinery arranged aft, a poop, 
open bridge, and amemeiien A view of the 
forward deckhouse and bridge is reproduced 
herewith. For this photograph and that of 
the whale-lifting tongs we are indebted to 
Mr. John P. Taylor, the editor of our con. 
temporary journal, Shipping and Shipbuild. 
ing Record. 

The nine cargo oil tanks have three con. 
tinuous longitudinal bulkheads, which divide 
them into thirty-six tanks. The construction 
of these bulkheads embodies the builder's 
special form of welded construction with 
“ Unionmelt ” welding, already described in 
Tae Enorvesr. They are believed to be 
among the strongest bulkheads yet built 
into any ship. The stem is of cast steel and 
is heavily constructed with an ice belt and 
intermediate framing to resist pack ice when 
steaming in the Antarctic. The special 
cruiser stern with the centrally placed aper- 





ture leading to the skidway, will be seen in 








WHALING FACTORY SHIP ‘‘SOUTHERN VENTURER"' 


possibility of a shortage of fats, the Ministry 
of Food decided to complete them as whaling 
factories. The Furness Shipbuilding Com- 
pany, Ltd., has had special experience in the 
building of such- vessels, and we may recall 
that in the pre-war years it constructed three 
whaling factories, “‘ Sir James Cjarke Ross,” 
“« Vestfold,” and “‘Svend Foyn.”’ 

The first of the present two ships, the 
‘Southern Venturer,’ was allotted to Chr. 
Salvesen and Co., of Leith, the managers of 
the South Georgia Company, Ltd., the 
Sevilla Whaling Company, Ltd., and the 
Polar Whaling Company, and she was built 
under the special survey of the British Cor- 
poration Register of Shipping and Airoraft. 
A third ship is also under construction for the 
same ownefs. 

' The second ship, the “ Norhval,’’ was 
assigned to the Royal Norwegian Govern- 
ment, and its management was entrusted to 
Mr. Peden G. Melsom, of Larvik, whose 
family has been engaged for many years in 
the Antarctic whaling industry. She was 
built under the special survey of Lloyd’s 
Register of Shipping and Arnesen Christensen, 
and Smith, Ltd., of Newcastle-on-Tyne and 
Oslo, as marine consultants. The two ship 
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steam-driven, high-speed whale catchers, 
accommodation in the factory ships has to 
be provided for not only her own large crew 
of factory workers, and her ship’s officers and 
crew, but for the officers and crews of the 
whale catchers, along with the fuel, fresh 





water, stores, and equipment which is 
Principal Di rip 

Length between ndiculass . §35ft. 
Breeith sooner” ” 74ft. 
De ned moulded to flensing | or weather “4 

ai ks.) SRM 
Depth: moulded toseconddeck ... ... 36ft. 
Loaded draught ... ... oes coe 6 SAF. Gin 
Gross ascent 14,066 tons 
Net tonnage .. 7406 tons 
Displacement e 32,383 tons 
Oil fuel bunker capacity etal Ste “ee 300 tons 
Cargo tank capacity. ... - 19,760 tons 
Total ao. capacity... Robes 4800 cubic feet 
Total a ’ .- 402 
Crew +» §=108 
Catchers... ‘ - 134 
Factory workers . 160 


required for the sotnplete whaling expedition, 
which necessitates the mother ship being 
away from her home port for a period of about 
ten months. 


GENERAL CONSTRUCTION 


As will be seen from our engraving and the 
drawing of the factory in outline, the ship is 





our illustration. The skidway is carried, 
without obstruction, through the engine- 
room up to the upper deck, so as to 
enable the whale carcase to be hauled up on 
the flensing deck. By means of the specially 
shaped toggle-jointed tongs, supplied by the 
Corneliusse Works, of Sandfjord, Norway, 
the tail of a blue whale having a length of 
86ft. and weighing between 100 and 150 tons 
is gripped, and the carcase is drawn up the 
skidway by the 40-ton winches mounted on 
the erection over the engineers’ and black- 
smiths’ workshops. The first operation is to 
strip off the blubber with flensing knives, and 
the blubber is then passed through the filling 
hatches to the pressure boilers, which extract 
the oil and after separation pass it to the 
tanks. The de-blubbered carcase is then 
drawn on to the second section of the deck, 
where the flesh is cut up and passed below for 
treatment, and the bones, torn asunder by 
deck capstans and then sawn into convenient 
lengths by steam-driven bone saws. Before 
anything is done to the carcase, however, 
certain organs are removed in order to pro- 

vide glandular preparations and these parts 
are stored in special refrigerated chambers for 
final treatment in home biological labora- 
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tories. The quick-freezing plant was sup- 
plied by J. and E. Hall, Ltd., of Dartford. 
The whole operation we have described takes 
only forty-five minutes. We shall deal with 
the equipment of the factories in each ship 
later in the article. 

The blacksmith’s and engineers’ shops are 
well equipped to effect full whaling field 
repairs, including the maintenance of har- 
poons and other work. The deck machinery 
includes 40-ton, 15-ton, 7}-ton, 5-ton, and 
3}-ton steam winches, in addition to the 
deck capstans already referred to. Most of 
these steam winches and eapstans and also 
the windlass were supplied by Clarke, Chap- 
man and Co., Ltd. The steering gear is of 
the Brown Bros. electric-hydraulic type, con- 
trolled from the wheel-house forward and 
mechanically operated from the boat deck 
aft. A full complement of steel lifeboats 
is carried mounted forward and aft on 


The navigating instruments are numerous, 
and they include a Radar equipment, a high- 
power wireless set connecting the Antarctic 
with northern latitudes, and a wireless tele- 
phone communicating with the fleet of whale 
catchers. Both magnetic and Sperry gyro 
compasses are carried, and also echo sounding 
and direction finding gear. 

The accommodation for the ship’s engi- 
neers is arranged aft, in side houses adjoining 
the skidway, along with that for the catchers, 
officers, engineers, and factory hands. The 
mess room is forward in the forecastle, where 
the ship’s officers, gunners, and other officials 





are berthed. There is also a commodious 


smoke room and a dining room in large deck 
houses above the forecastle deck. In this 
part of the ship thereis arranged the Captain’s 
suite, along with cabins for Government 











BRIDGE OF ‘‘ SOUTHERN VENTURER" 


inspectors, the doctor, and the chemist. 
There are also large store rooms, the galley, 
bakery, laundry, butcher’s shop, and other 
offices. The accommodation throughout is 





equipped with heating systems and Thermo- 
tank ventilation systems, served from houses 
in the forward and after parts of the ship. 
A large hospital’ with a dispensary is 
arranged aft. 
Main Propetiine MacHiIngRY 
The main propelling machinery for each 
ship comprises a twin-screw arrangement of 
iple-expansion steam engines, with cylinders 
in., 39in., and 70in., and’ a stroke of 
The engines were built by the North- 


by 

and Co., Ltd., 

. Steam for engine and factory 
use is supplied by eight single-ended Scotch 
boilers, four 16ft. 3in. diameter and four 
15ft. 3in. diameter, supplied by the engine 
builders and equipped with Wallsend - 
Howden oil-burning gear. The designed 
working pressure is 220 lb. per square inch 
under the Howden system of forced draught. 
The total heating surface is 22,100 square 
feet. The twin funnels will be noted in our 
illustration. In order to meet the very large 
demand for fresh water, both for the boilers 
and for the factory, three triple-effect, vertical 
evaporating and distilling plants were 
supplied by G. and J. Weir, Ltd., of Cath- 
cart, Glasgow, each of which is designed to 
supply 250 tons of fresh water every twenty- 
four hours, the total retuirements of the 
ship being about 750 tons of fresh water per 
day for factory and domestic uses. A small 
Weir evaporator was also supplied for factory 
use. The evaporating plant and the boiler 
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plant are aft and forward of the main engine 


on raised flats. 


The propeller shafting is 16in. in diameter 
and 17ft. diameter 9-ton propellers are 


fitted. The service I.H.P. is about 5000. 


The main condenser has 5840 square feet 





LIVERFEXTRACTION AND DRYING PLANT 


cooling surface and a Weir vacuum 


augmenter is fitted. 
ELECTRICAL GENERATING PLANT 


The electrical generating plant is installed 
in a separate compartment forward of the 
main engine room, and comprises seven 
separate units. Six of them are oil engine 
driven generating sets, and the other one is a 
steam engine driven set, all of which were 


engines with a speed of 310 r.p.m. The small 
75-kW engine is a three-cylinder unit of the 
four-stroke type running at 500 r.p.m., while 
the two-crank compound steam engine is 
designed for a steam pressure of 150 lb. per 
square inch, superheated to a total tempera- 


ture of 560 deg. Fah., and runs at a speed of 
500 r.p.m. All the generators are designed 
to run in parallel and operate at 220 
volts D.C. 

The starting air bottles can be charged 
from either of two Hamworthy compressors, 
one driven by an Allen electric motor and the 
other by a Lister diesel engine. The oil 
engines are arranged for fresh water cooling, 





each being provided with its own self-con- 





WHALE LIFTING TONGS 


designed and constructed by W. H. Allen, 
Sons and Co., Ltd., Bedford. Three of the 
oil engine generating sets each have a normal 
output of 400 kW, two sets are each rated 
for 220 kW output, and the other set is for 
a 75 kW output. The capacity of the steam 
engine set is also 75 kW, giving a total com- 
bined power of 2700 B.H.P. Both the 400- 
kW and 220-kW engines are of the Allen 
vertical two-stroke type, the larger being 





five-cylinder units running at a speed of 
333 r.p.m., and the smaller three-cylinder 


tained heat exchanger. In order to supply 
the necessary salt water as a cooling medium, 
two vertical motor-driven pumps are installed 
each designed to deliver 18,300 gallons of sea 
water per hour or less, depending on the 
number of generators in use. After passing 
through the coolers the cooling water is fed 
into calorifiers, and is then used for process 
work in the factory. In addition, two smaller 
Allen pumps, each having an output of 4750 
gallons per hour, are used on the outward and 


load is comparatively light. On these occa- 
sions the salt water is not required for process 
work, and is discharged overboard in the 
normal way. 

The switchboard, which runs the breadth 
of the ship, was supplied and installed by the 





MEAL*GRINDING AND BAGGING PLANT 


shipbuilders’ electrical engineering depart- 
ment. 


** SOUTHERN VENTURER”’ FAcTORY 
EQUIPMENT 


In the accompanying drawing we show 
the general lay-out of the factory deck in 
the “Southern Venturer.” The factory is 
designed to deal with up to twenty-four 
blue whales per day, and thirty to forty fin 
whales per day, the total catch throughout 
the season amounting to 1200 whales. From 
each blue whale approximately 120 barrels of 
whale oil are obtained, there being 6 barrels 
tothe ton. As will be seen from the drawing, 
there are eight rotary digesters and separators 
of the Kvaerner type, each with a designed 
capacity of 115 tons per day, and twenty-five 
pressure boilers, each of which has a capacity 
of 1500 cubic feet. These boilers are served 
by a Grax conveyor on each side of the ship. 
There are also other conveyors for sacks. 
There are two Coastguard oil separators and 
a special separator room in which De Laval 
and Titan oil purifiers are installed. Eleva- 
tors and conveyors for discharging overboard 
are also provided. 

The main pump room divides the tanks, 
and there is another pump room forward. 
Each of the three pumps which serve Qin. 
whale oil and fuel oil lines has a designed 
capacity of 290 tons per hour. The whale 
meat output per hour is about 25 tons, and, 
in addition to this, there is a plant for the 
recovery of whale liver oil. Both these 
problems were tackled by Rose, Downs and 
Thompson, Ltd., of Hull, a firm which has had 
wide experience in the design of oil mill 
machinery and fish oil plant. As a result of 
these investigations, the whale meat is 
to be dehydrated and liver oil extracted on 
board the “ Southern Venturer.” 


(To be continued) 








Kizsv UnpEerGrounD Raitway.—Recent news 
indicates that preparatory work on the Kiev 
underground railway was begun in the early part of 
this year, and some excavation was completed by 
early July. The main underground railway lines 
will intersect the city in three directions, connecting 
the centre with the suburban areas. Several 





home voyages and in port when the electrical 


transfer stations are planned at the points of inter- 
section in the.centre of the city. 
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The Institution of Mechanical Engineers 


No. I 


‘AM extra general meeting, arranged in con- 
junction with the Applied Mechanics and 
Internal Combustion Engine Groups, was 
held at the Institution, London, on Friday 
November 30th, 1945, at 5.30 p.m., with 
Wing Commander T. R. Cave-Browne-Cave, 
C.B.E., in the chair. Three papers on 
“ Piston Ring Problems” were presented 
and discussed. We reprint elsewhere in 
abridged form the first two papers, entitled 
‘ An Analysis of the Lubrication Between the 
Piston Rings and Cylinder Wall of a Running 
Engine,” by J. 8. Courtney-Pratt, B.E., and 
G. K. Tudor, B.E.; “‘ An Improved Method 
of Measuring Piston Ring Wall Thrust,” by 
B. Pugh, Ph.D., B.Sc., A.M.I. Mech. E. The 
third paper, “‘ Some Notes on the Mechanical 
Factors Affecting Ring Gumming in Petrol 
Engines, with Particular Reference to the 
Rating of Lubricating Oils,” by B. Pugh, 
Ph.D., B.Se., A.M.I. Mech. E., will be re- 
printed i in our next issue. 

Dr. F. P. Bowden, opening the discussion, 
said that it might be of interest if he men- 
tioned some of the additional work which 
was going on in Australia on similar lines to 
that deseribed by Mr. Courtney-Pratt and 
Mr. Tudor. . Their work had been done in the 
Lubricants and i Section of the 
C.S.1.R., and in that section the interest was 
mainly in the physical and chemical approach 
to problems, so that they were a little appre- 
hensive about having an engine in the labora- 
tory at all. That probably explained why 
the engine that the authors used was such a 
pathetic little thing, more suitable for driving 
a motor-cycle than an aeroplane. They felt 
that the main interest was to see whether the 
method could give some information about 
the conditions of lubrication between the 
rings and the cylinder wall, and to see to 
what extent fluid lubrication occurred and to 
what extent it did not. Up toa point it had 
given. some answer to that, but the interest 
was perhaps more in the method itself, and 
the real interest was to apply it to a larger- 
scale machine, an aero-engine of proper size. 
The Division of Aeronautics of the C.8.I.R. 
in Australia was following that up and apply- 
ing the method to a single-cylinder engine of 
proper size. 

There was another application which they 
were considering. ith the piston ring 
rubbing on the cylinder wall, it would be 
agreed that the actual temperature of the 
moving surfaces themselves was of vital 
importance. There were various methods of 
measuring the temperature of the running 
engine, and he had recently seen some 
beautiful pictures made by the Bristol Aero- 
plane Company by using temperature - indi- 
cator paints and plotting the temperature of 


the surface. If, however, the surfaces were |. 


actually rubbing, there might be super- 
imposed on that temperature high tempera- 
tures due to frictional heating of the surface. 
Dr. Ridler, who was present that evening, 
did some experiments some time ago which 
showed that if one slid one surface on another 
and measured the temperature, it would be 
found that it fluctuated very rapidly, and the 
temperature rise could be very high. More 
recently, that had been studied with the 
cathode ray oscillograph, and it had: been 
shown that one could readily get tempera- 
tures of 1000 deg. Cent. or so on the surface 
of the metal, although it might appear to be 
cold. It was of interest to try to do this on a 


begun, the idea being to measure the thermal 
E.M.F. during the running of the engine. 
Whether that would work or not he did not 
know. 

He would like to say what pleasure it gave 
him to hear described that evening work 
which had been done 10,000 miles away. He 
thought that the question of collaboration 
between scientists within the Empire was one 
of major importance at the present time. 
There was no doubt that one real way of 
achieving collaboration was by the inter- 
change of personnel, and in a small way they 
were attempting to do that between the 
research group at Cambridge and the research 
group which was working at Melbourne 
under the C.8.I-R. They had a very close 
tie-up, with interchange of workers. Mr. 
Courtney-Pratt was working in this country, 
and three or four people from the Australian 
laboratory had come to Cambridge ; and the 
proposal was that there should be a flow-back 
in the other direction. 

Dr. Allan Blainey remarked that the 
authors mentioned the use of “addition 
agents,” and it would be of interest to know 
what sort of addition agents were used and 
whether they were in the form of metallic 
soaps. He would also like to ask whether they 
considered that the use of naphthalene in fuel 
to reduce detonation would have any bad 
effect on the cylinder wall, and whether they 
considered that detonation would have any 
effect on wear by increasing the gas pressure 
behind the ring to a considerable degree. 

Mr. F. Blackith said that it seemed very 
desirable that the various tests which had 
been carried out should be repeated on rings 
having taper-sided faces, the angle adopted 
in this country being 10 deg. included angle 
To a very large extent that ring overcame 
difficulties where pressure on the side face of 
a ring would clamp it to the side of the ring 
groove. With a taper-sided ring the piston 
could move more freely without the ring 
trying to restrain the movement of the piston. 

Dr. D. Clayton said that everyone would 
agree as to the importance of analysing the 
behaviour of the oil film between the rings 
and the cylinder of an engine, but he felt 
rather critical of the authors of the first paper, 
because he thought that they had overstated 
their case. For the title of that paper he 
would have preferred “‘ Some E iments on 
a Possible Method of Indicating the State of 
the Oil Film Between the Piston Rings and 
Cylinder Wall of an Engine ’’ to “‘ An analysis 
of the Lubrication Between the Piston Rings 
and Cylinder Wall of a Running Engine,” 
because he did not feel that the authors had 
analysed the oil film. They had merely 
shown certain things that happened. 

He was a little disappointed with the 
authors’ diagrams, and did not feel that those 
illustrating repeatability justified the com- 
ments which they made on them; and also 
the engine was, as the authors themselves 
said, rather a wide departure from an actual 
running engine. He was sorry to be critical, 
but he felt that the authors had been a little 
ingenuous in drawing rather far-reaching con- 
clusions from their investigation, as to which 
part was fluid film and which was boundary, 


without more than a passing regard to the 


question of oil consumption, for example. 
He had a number of questions to put with 


Did the calibration curve in Fig. 1 relate to 





running engine, and experiments had been 





fluid film, boundary, or a dry condition ? 


regard to the experimental part of the paper. | petrol 





Was it certain that no electrical breakdown 


was occurring in the test? The authors 
used 0-2 volt, which worked out on a very 
thin film to a tremendous stress on the oil 
film, and one wondered whether there was 
any actual breakdown. Also, when the 
resistance was shown to be low, what sort of 
order of contact would there be ? He noticed 
that Mr. Courtney-Pratt, in introducing the 
paper, referred to the particles and to the big 
influence which they had on the film. Were 
the odd breaks in insulation all due to surface 
contact and not to particles in the oil ? Was 
it certain that at the dead centres there was 
always surface contact, and not merely 
thinning of the film and so an increase of 
opportunity for the particles inevitably 
present to bridge the gap ? 

He hoped that the authors would take 
that criticism merely as an urge to be a little 
more canny in writing their paper, and not 
let it damp down their ardour, because the 
field in, question was a very important one, 
and deserved all the attention that could be 
given to it from the point of view of throwing 
light on the fundamental phenomena. 

The authors did not refer to the work of 
Poppinga in Germany, probably due to war- 
time restrictions on the circulation of papers, 
but Poppinga did some work in 1941 which 
was extraordinarily similar to the Australian 
work which had been described, and the 
authors might draw some comfort from the 
fact, in view of the criticisms which he himself 
had made, that the results that Poppinga 
obtained were extraordinarily like their own. 
Poppinga had worked on the same lines and 
drawn very similar conclusions. In view of 
his own previous remarks, it was interesting 
to see Poppinga’s own qualified estimate of 
the method :— 

“The usefulness of the method of 
measurement so far manifested justifies the 
assumption that it may contribute essen- 
tially towards the investigations already in 
progress in the search for the practical 
machine for the further elucidation of the 
important questions of lubrication and 


wear. 
He used the words “ that it may contribute ” 
rather than draw any far-reaching deduction 
as to what it actually meant. He used a 
voltage of only 2-7 mV, moreover, as against 
the 0-2 volt used by the authors. He heated 
his cylinder to 100 deg. Cent., and found 
essentially the same phenomena occurring. 
Dr. E. Giffen said that all aspects of experi- 
mental work on piston rings were very diffi- 
cult’; the conditions were very difficult to 
control, and the measurements were very 
difficult to make. He wished to refer to some 
work which was done in the research depart- 
ment of the Institution of Automobile Engi- 
neers on the scuffing of piston rings, and he 
mentioned it to emphasise the difficulty of 
rimentai work on the subject in question. 
Of the I.A.E.*papers under discussion, one 
dealt with the actual conditions of lubrication 
between the ring and the cylinder, and 
another with the breakdown or deterioration 
of the lubricant. Scuffing was associated 
with a breakdown of the lubricating film 
between two metallic surfaces and the weld- 
ing together and tearing apart of those 
surfaces. It was characterised by very rapid 
wear, usually accompanied by heavy scoring 
of the surfaces of ring and cylinder. 
Since scuffing was associated with break- 
down in lubrication, test conditions were 
chosen to represent two extremes, both anta- 
gonistic to good lubrication. In one the 
temperature was maintained high; in the 
other the cylinder wall was washed with 
. A single-cylinder engine was used, 
of 3%in. bore and stroke, with liquid cooling. 





With one set of conditions the cylinder 
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jacket was cooled by ethylene glycol, per- 
mitting the use of high jacket temperatures. 
The engine was run at full throttle, 108 
b.m.e.p., 3500 r.p.m., a cylinder wall tem- 
peratuse of 180 deg. Cent. being reached in 
about 8 min. Even with those severe con- 
ditions and with the additional scraper rings, 
souffing of the -rings occurred consistently 
only when the oil supply to the engine 
was drastically reduced below the normal 
rate. 

In the second series of tests the engine was 
run with cold water ciroulating through the 
jackets and with the air intake strangled 
to give a very rich mixture. The object was 
to reproduce the conditions prevailing at 
starting in cold weather, when the wet 
mixture entering the cylinder tended to 
wash the lubricant off the cylinder wall. The 
mixture was so rich that only a light load 
could be carried, and the cylinder wall 
temperature was about 40 deg. Cent. 

The types of failure occurring in the two 
cases were very different. “‘ Hot scuffing ” 
gave a torn and discoloured appearance on 
the ring surface, with clear evidence of very 
high local temperatures. “Cold scuffing ” 
was very much milder in appearance, and 
occurred more uniformly around the ring, 
but it was evident that rapid wear was 
occurring. The most striking feature of the 
tests was the extreme'severity of the con- 
ditions required to ensure so , with the 
eorollary that a very small quantity of lubri- 
cant passing the scraper ring would prevent 
this breakdown of the contact surfaces. 

With regard to the first paper, by Messrs. 
Courtney-Pratt and Tudor, the treatment in 
the earlier part of the paper suggested that 
the method of measurement would depend 
upon the area of effective contact between 
the ring and cylinder wall; ¢.¢e., on the sum 
of the areas of the contact points. An inspec- 
tion of the diagrams, however, gave the 
impression that the resistance measured was 
either zero, indicating contact over an appre- 
ciable area, or very high, indicating practic- 
ally no effective contact. He would like to 
ask the authors whether they regarded the 
diagrams as giving an indication of the 
extent to which contact did in fact take place 
at any instant, or whether he was correct in 
thinking that only a small effective area was 
required to reduce the resistance almost to 
zero. 

Mr. J..L. Hepworth, dealing with the paper 
by Messrs. Courtney-Pratt and Tudor, said 
he noticed that early in the paper the authors 
divided the causes of cylinder wear into 
abrasive and corrosive categories. He felt 
that this, though a common classification, 
was rather misleading. He would like to 
define abrasive wear as that type of wear 
caused by dirt or other abrasive contamina- 
tion of the oil film, and having a lapping 
effect. That type of wear was best resisted 
by very hard materials. A much more 
common type of wear, which might be referred 
to as “ dry attrition ”’ or “ scuffing,”’ was the 
result ‘of local seizure or welding in the 
absence of an oil film. A third type of wear 
was that due to corrosion. 

The authors had, no doubt, now reached 
the conelusion that it would be simpler and 
more accurate not to carry out the tests in an 
engine at all, but to use an apparatus 
similar to that employed by several other 
workers on the same subject. This apparatus 
reciprocated a piece of ring material against 
a piece of liner material under closely con- 
trolled conditions of speed, load, temperature, 
and lubrication. An oscillograph was used 
to indicate metal-to-metal contact. He felt 
that such a method was simpler and far 
easier to control than that employed by the 


went ; their findings, however, showed that, 
even when conditions were such that there 
was contact over the greater part of the 
stroke, wear need not be taking place. The 
authors had assumed that when there was 
metal-to-metal contact there was wear. 
From the results which he had seen that was 
not so; in fact, the wear was not measurable 
after several hours’ running. Further in- 
crease in load, however, would eventually 
cause severe scuffing. The opinion seemed to 
be that the oscillograph measured the oil film 
but not the layer of adsorbed oil molecules, 
which in certain cases could prevent wear 
even when measurements showed metal-to- 
metal contact. The measurement of the 
wear-resisting qualities of an oil, piston ring, 
or liner material was indicated not so muc 

by the presence of a finite oil film but by the 
load which they would carry after the film 
conditions had changed to boundary con- 
ditions. It was the opinion of other investi- 
gators that the oscillograph method, as used 
by the authors, whilst of interest, did not 


show what it was hoped that it would show. 
The problem was much more complex and 
called for further elucidation. 

He had one comment to make on Dr, 
Pugh’s machine. It suffered from a defect 
if one were trying to measure fundamental 
wall pressure, which appeared to be impos- 
sible to overcome with that particular 
machine. A careful study of any of the 
pressure patterns given would show that tlic 
resultant of all the external forces acting on 
the ring was not zero, but was of considerab!« 
magnitude, and acting at the 180 deg. 
position. That pointed to an inaccuracy 
somewhere. It seemed as though the ring 
had to move when it was in the cylinder, and 
that the resultant of those forces must be 
zero. The explanation which he put forward 
was that it was not measuring the wall 
pressure, but the amount of load to lift the 
~~ from the cylinder wall and reduce the 

pressure over a considerable are of the 
ring 





(T'o be continued) 











_— story has now been told by the Signals 
Directorate of the Air Ministry of how this 
country fought and won the war in the ether. 
The objectives were the Luftwaffe’s radio com- 
munications and the enemy “ Radar” and the 
intention was to reduce this enemy intelligence 
to chaos. ; 

Radio countermeasures were first considered 
in 1941, and in1942 it became feasible to employ 
them in bomber operations. From then until 
the end of the war, this subject became the 
whole-time study of a small number of special- 
ists, between whom and the enemy developed a 
battle of wits in which the Luftwaffe struggled 
violently to avoid the effects of our ether 
onthe wn spectacular of the several methods 
The most of the several me' 
which we used was introduced over Hamburg 
on the night of July 24th-25th, 1943, when a 
vast number of aluminium foil strips fluttered 
slowly down from our bombers, to settle on the 
ruins of the city, badly damaged in the first of a 
series of four attacks. This was operation 
“Window,” and its purpose was to defeat the 
enemy’s Radar. Each of the 791 bombers 
employed on the Hamburg raid Gropped. in 
addition to its bombs, one bundle of of 
these foil strips every minute, the total amount- 
ing to 2} million strips weighing 20 tons. 
ing that each bundle showed an echo for 
15 min., the total number of echoes on the 
enemy’s screens during the raid represented 
12,000 airaraft. The effect on the enemy was 
devastating, and the result was that our losses 
on this raid were 1-5 per cent., compared with 
an average of 5-4 cent. 

Side by side with this Radar offensive, we 
made determined efforts to upset enemy radio 
communications rated bythe Luftwaffe. 
These efforts y took the form of “ jam- 
ming,” or obliterating an enemy signal with a 
more powerful one of our own on the same 
frequency, A variation of this was the use 
of German- ing W.A.A.F.s broadcasting 
from the United Kingdom on Luftwaffe fre- 


orders. 
In the summer of 1941 it was established 
that the enemy were using Radar to plot our 
bombers for fighter interception. Calculations 
gave the approximate position of the station, 
and in December, 1941, aerial photographs were 
obtained which led to our raid on Bruneval on 
Feb 27th, 1942, It was the knowledge 
j om the capture of German apparatus 
on that occasion that made possible the success- 
ful development of.our countermeasures. Two 
countermeasures, known as “Tinsel” and 





authors. Their results agreed, as far as they 


quencies, giving false information and counter- | Cig 





** Mandrell,” followed, and were introduced in 


Radar Countermeasures 





December, 1942, and were an immediate success. 

The first of these, ‘' Tinsel,” developed at the 
Royal Aircraft Establishment, made use of a 
radio telephone tranamitter with the micro. 
prone placed in the engine or in the aircraft 
uselage. Each operator was given a specified 
frequency band to watch, with instructions to 
‘“‘jam” any German radio telephone he heard. 
Every wireless operator in each bomber took 
part. They were trained with the help of 
gramophone recordings of actual night-fighter 
radio traffic, Valuable help came from the 
German-speaking operators distributed through 
the bomber foree. Many of the verbatim 
remarks attributed to German pilots are un- 
printable. Having reached the stage of trying 
to shout down the interference, they then 
abused each other and the jamming operators 
indiscriminately. 

The intention with * Mandrel” was to jam 
the enemy’s early warning system, the idea 
being that if his fighter reaction against the 
raid could be delayed only 20 min,, a very great 
advantage would be gained. Associated with 
this scheme were a number of high-powered 
ground jammers sited along the South Coast, 
which were intended to blind the German 
stations across the Channel, On the night of 
April 26th-27th, 1943, a high-powered wireless 
transmitter with a narrow beam-operation, 
known as “‘ Ground Grocer,” was established at 
Dunwich on the East Anglian Coast, and to 
judge from remarks heard coming from German 
pilots, was an immediate success. A second 
transmitter was later established at Deal, Kent, 

“* Tinsel ” was so successful that the Germans 
were forced to use very high frequencies for their 
communications, and a land-based j 
equipment of the same kind was installed at 
Sizewell on the East Anglian Coast. This equip- 
ment produced enough noise in the enemy ear- 
phones to prevent effective control of their 
fighters over the Dutch coast and further west. 
The operation began work on the night of 
July 30th-31st, 1943, under the title of ‘* Ground 
igar,” and remained in operation until Septem- 
ber 17th, 1944. e limitation was an 
obvious objection to it, however, except as an 
interim measure. Whet was wanted was air- 
borne eee which would carry the jam- 
ming right into enemy territory, thus protecting 
Bomber Command over the whole route to and 
from the target, 

New equipment, known as “ Airborne Cigar,” 
was designed, and the decision was made to 
equip a normal three-flight ‘' Lancaster ” 
bombing (No, 101) with it. It was 
first used operationally on the night of October 
7th-8th, 1943, when each aircraft carried a 
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trained German-speaking operator as an addi- 
tional crew member, whose duty it was to find 
and jam enemy frequencies, A normal bomb 
load, less the weight of the operator and the 
equipment was also carried. The type of 
jamming used produced an audible note 
running up and down the scale on the speech 
channel that was to be jammed. 

While searching for the band, the set pre- 
sented the whole radio-frequency range to the 
operator in panorama on the cathode-ray tube. 
A signal appeared as a “ blip”’ on the screen, 
and the operator could then stop the receiver 
on his “ blip,” check its origin, and if it was to 
be jammed, tune one of his transmitters on to 
the “ blip.” The whole process could be carried 
out in a few seconds. So successful was this 
system that the Germans were forced to use 
Morse telegraphy in an attempt to break 
through. They also tried speeding up their 
radio-telephone messages, switching on their 
transmitters for only a few seconds at a time, 
without success. Yet another subterfuge was 
to transmit a continuous musical programme, 
breaking off suddenly to snap out an order. 
Under these conditions, *‘ Airborne Cigar” 
was operated by No. 101 from 
October 7th-8th, 1943, to April 19th-20th, 
1945. In all, the Squadron flew 2477 sorties in 
support of the Bomber force, with the loss of 
a total of 77 aircraft. 

The B.B.C., the General Post Office, and 
Cable and Wireless, Ltd., joined in the “Corona”’ 
system, used as a means of confusing, distract- 
ing, and annoying the enemy, even to the extent 
of giving the German fighters instructions con- 
trary to those which they received from their 
own ground controllers. Instead of trans- 
mitting “noise,” as was the case with the 
ordinary “jamming” tactics, it was decided 
to use a “ghost voice”—a fluent German 
speaker. This was heard by the enemy for the 
first time on the night of October 22nd-23rd, 
1943, and immediately drew blood. The target 
on that occasion was Kassel, and before the 
end of the raid there was chaos in the enemy 
night defence organisation. The “ voice” not 
only spoke idiomatic German, but could also 
mimic perfectly the voices of his opposite 
numbers. 

Later, the enemy attempted to beat the 
“ ghost’ by putting a woman on the micro- 
But R.A.F. Intelligence had expected 
this move, and a German-speaking W.A.A.F. 
“ ghost voice ” sitting ready against just such a 
contingency, took over the microphone. 


Tue Nicur Berore D-Day 


When the Allied invasion fleet crossed to 
Normandy on the night of June 5th-6th, 1944, 
it did not meet a single attack by the Luftwaff- 
or by enemy E or U-boats. When our para- 
troops were dropped a few hours before the 
actual assault, they landed with negligible 
casualties, although we had expected a 25 per 
cent. loss. After our initial landings the enemy 
held back his main reserves for a period vari- 
ously estimated at from 18 to 48 hours, and 
enabled us to secure a firm foothold. These 
were the chief results of the greatest hoax in 
military history—a hoax carried out almost 
entirely by 105 aircraft of the Royal Air Force, 
by 34 small ships of the Royal Navy, and by 
Radio Counter Measures (R.C.M.). 

In the planning of operation ‘ Overlord ”— 
the code word for the Normandy invasion—it 
was considered essential that the enemy should 
be made to believe that the assault would come 
not on the Normandy beaches, but further north 
in the Pas de Calais, between Cap d’Antifer and 
Boulogne. This was the task of R.C.M., and 
the responsibility for carrying it out rested with 
Bomber Command. The man actually respons- 
ible for the plan and its execution was Bomber 
Command’s Chief Signals Officers, Air Commo- 
dore Dalton Morris, C.B.E., working with a 
small panel of Service and civilian experts in 
conditions of great secrecy, 

For two months before D-Day and for the 
month following our landings, mber Com- 
mand was switched from the strategic bombing 
of Germany to a more tactical réle. It played 
a leading part in the hammering of German 
coast. defences and the “‘ softening-up ”’ process 


fighter force, based in North-West France, 
invariably reacted strongly to these attacks by 
our bombers. The great chain of enemy Radar 
stations round the French coast were alwa 
equally alert. In the conviction that our tech- 
nical devices were so highly developed that we 
could confuse the enemy into mistaking a care- 
fully planned feint for the real thing, R.C.M. 
was ready with a complicated and well-rehearsed 
scheme of deception. 

The scheme was in five parts, each with a 
separate aim, but all linked in one general plan. 
The five parts went under the code names 
* Taxable,” ‘“‘ Glimmer,” ‘‘ Mandrel,” ‘‘ A.B.C. 
Patrol,” and “Titanic.” Jointly, their aims 
were :—(1) To simulate diversionary attacks by 
air and sea away from the real assault area ; 
(2) to provide cover for the genuine airborne 
landings; (3) to throw the German Radar 
system into such a state of confusion that enemy 
reaction to our intentions would be delayed and 
greatly minimised. 


EXEcUmTION OF THE PLAN IN DETAIL 


On the night of June 5th-6th, the five parts 
of the R.C.M. plan went simultaneously into 
operation, as follows :— 

“Tazxable.”’—Kighteen small ships of the 
Royal Navy steamed towards Cap d’Antifer 
at 7 knots, to create the impression of a landing 
on that part of the French coast. As enemy 
Radar could quickly sum up the size of this 
force and dismiss it as not being a serious threat 
one of the R.A.F.’s most experienced squadrons 
—No. 617—led by Group-Captain G. L. 
Cheshire, V.C., D.8.0., D.F.C., flew in support. 
Every minute of the 3} hours of the pperation, 
the aircraft of this squadron dropped twelve 
bundles of “‘ Window’’—the thin metallised 
strips which produce false echoes on the enemy 
Radar screens and so confuse their plotting. 
Flying in box formation over an area 12 miles 
wide and 8 miles deep, the aircraft manceuvred 
in a continuous orbit, gradually nearing the 
French coast to give the impression of a large 
convoy heading slowly towards it. ‘The effect 
was heightened by the Navy ships towing 
balloons which would reproduce a “ big ship” 
type of echo on the enemy Radar screens, and 
also by our aircraft jamming the German Radar 
to prevent recognition of the “ Window” 
deception. Meticulous timing and the most 
careful adherence to schedule was necessary to 
keep up the impression of a large convoy moving 
slowly across the Channel, 
““Glimmer.”—-Exactly the same deception 
was practised in a direction heading for 
Boulogne. In this case 16 ships were covered 
and greatly “‘ magnified ” by No. 218 Squadron, 
led by Wing Commander R. M. Fenwick-Wilson, 
A.F.C, 

““Mandrel.”—In two areas in the Channel— 
due south of Littlehampton and due south of 
Portland Bill—twenty aircraft of No. 199 


barrage which covered the enemy’s coastal 
Radar frequencies, reduced his warning system, 
and screened our own aircraft, Our fighters 
and bombers had seriously reduced the effi- 
ciency of the German Radar system before 
D-Day, but it was considered unwise to count 
on the coastal units being completely out of 
action. So, flying at 18,000ft. at a constant 
distance of 50 miles from the enemy coast, and 
with positional error of never more than 5 miles, 
from ten fixed points in the Channel, these air- 
craft jammed the enemy Radar for hours on 
end. In this task they were joined by four 
‘** Fortresses ” of No. 803 Squadron of the U.S. 
Army Air Corps. 

“A.B.C. Patrol Area.”’—In thé area between 


casters ’’ patrolled for four and a half hours t>| 
lure the enemy night fighters away from the 
actual landing areas. They, too, added to the 
confusion on the German Radar by providing 
between them eighty-two jamming transmitters. 
A secondary reason for this patrol was the hope 
—speedily fulfilled—that the Germans would 
mistake this patrolling as top,cover for the 
“invasion”? simulated by ‘ Glimmer.” 


carried out at two 


bourg Peninsula. Dummy paratroops were 
dropped at both points; im additidn, enough 
strips of ** Window” were dropped to give the 
harassed enemy Radar operators the impres- 
sion that this airborne invasion was twenty 
times larger than it actually was. 

The deception scheme as a whole was an un- 
qualified success. The enemy mistook opera- 
tion “‘Glimmer” for a genuine threat, and 
opened up with all his searchlights and guns on 
the i i mighty convoy—actually the 
tiny force of sixteen ships heading towards 
Boulogne. Even more im t, he sent the 
bulk of his night fighter strength to engage the 
aircraft taking part in the “ A.B.C. Patrol;’ 
under the impression that they were protecting 
the invasion “‘ armada.” E-boats were also 
sent out to engage the purely diversionary 
threat. Operation “ Taxable” attracted less 
attention from the enemy, but the mock air- 
borne drops in the “ Titanic” operations 
brought about speedy results, and certainly 
delayed the enemy’s ground reaction to the 
real airborne drops east and west of the Nor- 
mandy beaches. The German Radar was hope- 
lessly confused by our “ A.B.C. Patrol” and 
by the “ Mandrel” jamming, and at one time 
was heard plotting the ‘ A.B.C.” aircraft as 
“the spearhead of the bomber force in the 
neighbourhood of Paris.” 

In the meantime, the actual invasion forces 
sailed on their appointed course without any 
interference by air or sea. Through R.C.M. 
the enemy appreciation of the main direction 
of our attack was completely wrong. In all 
the R.C.M. operations on the night before 
D-Day, only three out of the 105 aircraft taking 
part were lost. 


Tue Story or A Lost Prot 


Some of the most vital and well-guarded 
secrets of German Radar night-fighter defences 
fell into British hands through a simple error of 
navigation. A well-disciplined and experienced 
young Luftwaffe pilot handed them to our 
scientists when he landed on the 
British emergency landing field at Woodbridge 
on the East Coast under the mistaken ge eae 
that he had touched down at Venlo in d. 
He was the pilot of a Ju.88, equipped with the 
very types of Radar that the Germans had 
been at such pains to keep secret. This incident 
took place on a July morning two months after 
D-Day, and was to save the lives of hundreds of 
Allied bomber crews in smashing 
German communications and industrial instal- 
lations. 

The German night fighter, one of eight that 
had been ordered to patrol between the Dutth 
Coast and East Anglia to keep an eye on Bomber 
Command’s activities, was at first mistaken for 
a ‘‘ Mosquito” at Woodbridge, when at 4.30 
the aircraft having circled was given a “ green ” 
from the watch office and made a normal 
landing. It taxied to the end of the runway, the 


wit Se ne td €| engines were switched off, and the piiot had 


jumped out just as a tender drew up alongside. 
The ‘‘ Junkers ” held the key to troublesome 
German Radar equipment like “Naxos” and 
“Flensburg,” known to be connected - with 
night fighting, but whose purpose could only be 
conjectured. In fact, the aircraft was equipped 


with “SN2” and “Flensburg,” a homing 
device, and the crew revealed that ‘“ Naxos” 
was also used for homing. Day and night 
research to produce countermeasures was con: 
ducted with such speed that ten days later, 
when, on the night of July 23rd-24th, Kiel was 
raided by a force of 578 aircraft of ‘Bomber 
Command, only four were lost. On the two 
following nights Stuttgart was attacked, and 
‘ ” “Glimmer” nine “Lan.| there is no doubt that the enemy would have 
creamy illo ey weg re retin scored much more heavily had he had un- 
restrictéd use of his aircraft interception équip- 
ment. The British countermeasure was a 
modified form: of “‘ Window,’ which remained 
a potent factor in neutralising “SN2” till 
the end. 








Tin in S1am.— According to a provisional official 


“Titante.”——While all ‘this deception: was report, stocks of tin concentrates in Siam are over 
going on, dummy airborne invasions were] 16000 tons arid of tin metal about 4000 tons. ‘The 








round the French coast. The German night 





Fecamp, the other half way down the Cher- 








points—one slightly east of'| state of the mines is believed to be not -unsatis- 
factory, and some dredgers have been working. 
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DISPOSAL OF THE U-BOATS 


Some 80 miles to the north-westward of 
Bloody Foreland, on the coast of Donegal, 
there is being enacted the final scene of the 
Battle of the Atlantic and the desperate bid 
of the German High Command to force 
Britain: to her knees by cutting her vital 
maritime communications. In those waters 
110 captured U-boats are being sent to the 
bottom of the Atlantic in about 1000 fathoms 
of water. They are representative of the 
most gigantic effort ever made in the con- 
struction and operation of under-water. craft, 
and their ignominious end is the logical 
finale to an attempt by a land Power to 
destroy a maritime Power by one specialised 
weapon in preference to the balanced com- 
ponents upon which sea power rests. There 
is, too, something symbolic in the fact that 
the grave ‘of all these U-boats is in the same 
area in which a U-boat torpedoed the liner 


$* | days of the war cruising round May Island in 


“6! in that area on the last day of the war. If 


London.” } open Atlantic, while out of the first seven 


and thus began the long and ruthless Battle 
of the Atlantic. 

The U-boats now being taken to sea and 
sunk are of all types. Before the operation 
began—it is known by the code name 
“Operation Deadlight ”’—there were 86 U- 
boats moored in trots of five to buoys in 
Loch Ryan and 24 U-boats moored at 
Lissahally in Northern Ireland. The U-boats 
are of every type, from the small ‘‘ Type 23 ” 
to the big “ Type 21,” and even some of the 
supply U-boats. The first to go to their ocean 
graves were the “‘Type 23” boats—small 
vessels of some 200 tons displacement, which 
were built for anti-invasion purposes. None 
was ready by D-Day in Normandy, but 
many of this type subsequently operated in 
the North Sea. The captured track chart of 
one of them shows that she spent the last 


the Firth of Forth and torpedoed two ships 


weather permits, the sinking of some of the 
U-boats is to be put to good use for training 
and experimental purposes by aircraft of the 
Fleet Air Arm and by ovr submarines. In 
the normal course of events, however, they 
are to be destroyed by demolition charges or 
by gunfire. There are, in fact, three methods 
of destroying the U-boats once they have 
reached the scuttling area. One is to send 
an officer to the U-boat in a whaler. This 
officer ignites an ll-min. time fuse and 
re-embarks in the whaler, which pulls rapidly 
away from the U-boat. The time fuse 
explodes three 25 lb. charges. One of these 
is placed against the rear doors of the forward 
torpedo tubes, the bow caps of which have 
been left open ; another is placed against the 
hull aft; and the third is in the conning 
tower to blow off the hatch and ensure that 
the U-boat will vent as it floods. In case the 
weather precludes boarding the U-boats, 
they are provided with trailing electric leads 
supported by fishermen’s “ buffs.” These 
leads can be picked up by the firing ship with 
a grapnel, connected to electrical firing 
mechanism, and the demolition charges fired 
in this way. If this method fails, the U-boats 
have to be sunk by gunfire. It is unlikely 
that the weather at this time of year will often 
permit of the first method being used in the 


U-boats taken to sea for scuttling, the second 
method could only be used in one case. In 
the other cases the trailing leads had been 
carried away by the sea. Thus, five of the 
first seven U-boats had to be sunk by gun- 
fire, the seventh having flooded and foundered 
in tow. Having regard to the number of 
towing ships—tugs and escort vessels—avail- 
able, ‘‘ Operation Deadlight ”’ will be a long 
and tedious business. Those engaged upon 
it do not expect it to be completed before 
February or March, and it has been com- 
puted that even if the North Atlantic in 
midwinter behaved like the Mediterranean 
in midsummer, something in the nature of 
8 or 9 million man-hours at sea would be 
required. This is largely because of the 
distance which the U-boats have to be towed 
—as abandoned derelicts, since the prospect 
of transferring crews in the open Atlantic 
would be remote. The Ministry of Agricul- 
ture and Fisheries has decreed that the 
U-boats shall not be sunk in less than 500 
fathoms of water. That means taking them 


Nor can they be taken by the direct route. 
They have to be taken through the narrow 
passage between Inishtrahul and Malin Hea, 
for north of Inishtrahul there is a deep 
anti-U-boat minefield which has not_ yet 
been cleared. Surface ships can cross this 
minefield with impunity, but the tows of 
the U-boats at a speed of 4-5 knots sag suffi- 
ciently to foul these mines. The result is a 
towing distance from Loch Ryan to the 
scuttling area of 188 miles. 

The final disposal of these U-boats is, of 
course, a United Nations commitment. It 
is perhaps inevitable that the main responsi- 
bility and the work and expense of such an 
operation should devolve upon the chief 
maritime Power concerned. It may be con- 
cluded that this is but part of “the price of 
Admiralty.” The price must be high, for 
all those 110 U-boats have been kept in 
good condition by drawing stores, cleaning 
gear, fuel, lubricating oil, and the rest from 
the account of the Royal Navy, while the 
majority of them have been lying at buoys 
specially laid down off a base constituted 
solely for their accommodation and adminis- 
tration more than six months ago. Moreover, 
every one of the U-boats to be sunk have had 
to be fitted by British naval personnel, not 
only with the scuttling charges, which may 
or may not be the cause of their ultimate end, 
but also with the towing gear which enables 
them to be taken, at great expense of man- 
power, fuel, and wear and tear of material, 
on the long, slow voyage to their ocean grave- 
yard. All this, of course, takes no account 
of the waste of material involved in the 
sinking of these well-equipped vessels. It 
is a queer commentary upon the diplomacy 
of our times that U-boats at Loch Ryan and 
Lissahally have to be taken to sea at great 
trouble and expense to be sunk, while U-boat 
sections at Hamburg are cut up and shipped 
to this country as scrap. 


Lecomotive Developments 

A STRIKING feature in present-day locomo- 
tive practice on the railways in the United 
States is the progress being made in the use 
of the oil-electric locomotive, more especially 
for passenger services so far as main line 
working is concerned, while for shunting 
duties in freight yards this type of engine 
appears to have almost entirely taken the 
place of steam. Some idea of the progress 
made in the use of oil-electric engines in 
passenger train operation compared with 
steam and electric traction may be gathered 
from a return published in November, 1944, 
by our American contemporary, The Railway 
Age, showing that in 1936 the relative dis- 
tribution of passenger locomotive mileage as 
between steam, electric, and oil-electric 
engines was 95-5, 4-1, and 0-4 per cent. 
respectively, while for 1942 these proportions 
were 85-2, 5-4, and 9-4 per cent., thus indi- 
cating a very large increase in the use of the 
oil engine type of locomotive. However, 
there is a strong feeling that something more 
can be done with steam. 

In this connection, the new turbine-driven 
steam locomotive recently built for the 
Pennsylvania, a description of which appears 
elsewhere in this issue, will no doubt be inter- 
esting to many of our readers. In its general 
design, it is very similar to the turbine loco- 
motive designed by Sir W. Stanier for the 








“ Athenia ” in the first hours of the war, 


beyond the edge of the Continental Shelf. 


L.M.S. Railway in 1935. Both engines are 
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of the geared turbine type, and both are non- 
condensing ; moreover, both engines are 
fitted with two turbines, a large one for 
forward running and a smaller for backward 
running. The Pennsylvania locomotive has 
been designed for both passenger and fast 
freight service, it is the first of its type to be 
built in the United States, and is by far the 
most powerful engine of its kind. It con- 
stitutes a further step in the development of 
the steam locomotive undertaken during 
recent years by the Pennsylvania system, 
which can be said to date back to 1939, when 
a large four-cylinder engine was completed 
at the railway shops at Altoona, Pa., and 
subsequently shown at the New York World’s 
Fair. This engine had two independent sets 
of four coupled wheels, each driven by two 
cylinders which were outside the frames, two 
at the front in the normal position and the 
other two about midway in the length of the 
engine driving the rear pair of wheels. All 
four cylinders were supplied with steam from 
the boiler. Two further engines of the same 
general type have now been put into traffic. 
These “were designed to handle 880-ton 
passenger trains at speeds up to 100 m.p.h. 
on a level road, and have demonstrated their 
ability fully to meet this requirement by 
hauling trains of over 1000 tons at speeds 
upwards of.100 m.p.h. On the Altoona test- 
ing plant one of these locomotives has 
developed a maximum of 6550 I.H.P. at 
85-5 m.p.h., at a cut-off of only 25 per cent., 
and at a steam rate of 15-4 Ib. per H.P.-hour. 
We may mention that the four cylinders are 
each 19%in. by 26in., and that the boiler pres- 
sure is 300 Ib. per square inch. From the 
point of view of high-speed, high-capacity 
performance, it is not only the maximum 
power output that is important, but also the 
speed at which it can be utilised. Further, 
in the final analysis the speed at which maxi- 
mum power is reached depends upon the 
cylinder performance. Given boiler power 
sufficient to maintain the steam pressure, the 
speed at which the cylinders will develop 
maximum power depends upon the ability to 
get the steam into and out of the cylinders 
at high speeds. Acknowledgment of this 
fact is seen in the development of the four- 
cylinder engine by the Pennsylvania, for the 
reason that the use of four relatively small 
cylinders enables the provision of large ports 
in relation to cylinder capacity. Further, 
these new engines have been fitted with 
poppet valves ; moreover, each cylinder has 
eight valves, two for admission and two for 
exhaust at each end. 

How the turbine engine will perform from 
the point of view of fuel and steam consump- 
tion in regular service we du not yet know. 
From the mechanical and thermal points of 
view, the turbine can be expected to offer 
advantages compared with engines of the 
reciprocating type, but unfortunately the 
advantages anticipated do not appear to 
have been fully realised in practice hitherto. 
Information regarding the performance of 
the L.M.S. non-condensing turbine loco- 
motive seems to indicate that it is at its 
best when working trains having few 
stops, and that even in such service there 
appears little to choose between it and the 
standard four-cylinder “ Pacifics,” which 
have substantially the same boiler. From 
this it may be concluded that the turbine 
is not wholly suitable for the varied conditions 


met with in railway working. The turbine 
is essentially a constant-speed machine, 
which seems to dictate the use of some form 
of variable speed gear between it and 
the driving wheels. Actually, an arrange- 
ment of this kind is already being considered 
by the Chesapeake and Ohio Railway, which 
line contemplates building three turbine 
locomotives using the turbines to generate 
electricity, which will be supplied to driving 
motors. Compared with the oil-electric loco- 
motive, it is claimed that the turbo-generator 
type will operate at a lower maintenance cost 
relative to ton mileage, which is certainly an 
interesting statement. Unfortunately, the 
addition of electrical transmission, however 
desirable it may be, will add considerably to 
first cost, thus unless such a design possesses 
outstanding advantages in practice com- 
pared with modern locomotives of the normal 
type, it may be difficult to show economic 
justification for its use. 


Socialised Airways 


ALTHOUGH the public have been informed 
by the Minister of Civil Aviation, Lord 
Winster, of some of the features of his Govern- 
ment’s plan for reorganising British Civil Air 
Transport, the promised White Paper which 
will give the proposals in full has yet to 
appear. It will certainly receive careful 
scrutiny when it is issued, and some of its 
features may prove more ambitious than 
public opinion realises. It is not that the 
framework of the whole scheme is likely to be 
so different from that put forward by the last 
Government, but the ambition is so to develop 
air transport that its costs will be sufficiently 
reduced to enable it to serve not merely the 
more prosperous of the community, but those 
at “ all levels of society.” If this high ambi- 
tion is to be attained, great economy in 
administration will be essential, for it will 
require that the fares shall be fixed at a sufii- 
ciently low level to be within general reach, 
which, in practice, will be a level not very 
different from that of railway travel. How 
far we have to go before that standard is 
attained, is made clear by a survey of some 
of the rates for air travel which have lately 
been published. 

Writing earlier in the year—on March 9th 
—upon the cost of air travel, we quoted 
the statement from the Vice-Chairman 
of the- American Civil Aeronautics Board 
that air liners, filled to 65 to 70 per 
cent. capacity, should be able to make 
ends meet by charging about 2d. per passen- 
ger-mile, a rate somewhere between the costs 
of first and third-class railway travel ; show- 
ing that, in a responsible American view at 
any rate, there was no reason why our 
Government’s ideal should not be attainable. 
But, as we pointed out, Major Mayo, with 
long experience in association with Imperial 
Airways, expected the rate would have to be 
much nearer 4d. if both sides of the account 
were to balance. Since then other facts have 
come to light. The return air line fare to 
South Africa is forecast by the Press at 
no less than 6d. a passenger-mile. This 
appears very high, especially in com- 
parison with the rates recently quoted by 
Sir Frederick Handley Page in his Presi- 
dential Address to the Institute of Transport. 
He gave the average rate on American air 
lines as being no more than 5 cents per 





passenger-mile at the present time, possibly 
falling to 4 cents within a year’s time. His 
long comparative list of first-class railway 
and air line fares between various American 
cities shows at a glance how little there is to 
choose between them, sometimes one is the 
higher and sometimes the other. It may be 
fairly urged, however, in defence of the South 
African rate, that most American services are 
internal and that their flying stages are con- 
venient to economy, whilst the South African 
rates are for service external to this island. 
But one is confronted with a picture of high 
costs in air travel, even if one confines one- 
self to our own internal services by air and 
rail. Thus in a recent statement first-class 
return rail train fare from London to Glasgow 
is given as £6, the air fare as £14. Between 
London and Liverpool the position is given 
as much the same, the air fare double that 
by rail. In contrast, we find that in America 
the fares by these two systems of internal 
transport are, as we have said, substantially 
identical ; between New York and Chicago, 
the air is slightly less, whilst over the long 
trail from New York to Los Angeles, nearly 
2500 miles, the air line is the lower by about 
7 per cent. 

It must be allowed that one effect of the 
war was greatly to encourage air transport in 
America and gravely to hinder it here. 
Nevertheless, these differences are surpris- 
ing and one cannot but wonder, in 
view of what is happening on the 
Atlantic service, whether if- the London— 
South African service had been put 
up to world-wide tender, a rate of 6d. 
per passenger-mile would have been the 
lowest bid. Unfortunately, in these days, 
even if a lower rate had been quoted, it 
might not have proved feasible to obtain the 
necessary foreign exchange to accept an 
otherwise attractive offer from another 
country. It seems fairly clear from such con- 
siderations as these that our three new 
nationalised Corporations, which are to do 
everything—or nearly everything—for us, 
are likely to find they have a difficult road 
ahead. To justify their existence they must 
quote internal rates as good as those prevail- 
ing in neighbouring countries, and if they are 
also to achieve Lord Winster’s ideal these 
rates must not be too much above those 
usually paid for third-class accommodation 
by rail. Another of theic tasks will relate to 
the overseas services starting from Britain, 
and in this field the public will surely expect 
them to show themselves as efficient as their 
competitors. It may help them if they 
co-operate with our shipping lines, which, 
with their long experience of ocean transport, 
will be able to show how low rates can be 
made to pay—and even perhaps operate 
some services for them. It has been 
shown over long years that our ships can 
compete in respect of efficiency and economy 
with any in the world ; we have now to show 
that in air travel we can do as well. Whether 
the socialisation of our airways will help or 
hinder in that task we need not debate. The 
country has decided on certain experiments 
in nationalisation ; if railways are admittedly 
fair game for this—in their case—not very 
novel experiment, certainly the airways must 
be, since the railways, with their own ter- 
minal stations and their own signalling 
services, have always depended little on the. 





assistance of the Government. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions 
our correspondents) a af 


POLITICAL ENGINEER 


Srr,—I cannot let the letters from Mr. Behr 
and Mr. Newhouse, in your issue of November 
23rd, pass without protest—no doubt they, will 
evoke a storm of protest. 

Mr. Behr says that engineers are concerned 
solely with means, not ends, If he means that, 
I cannot believe that he is a born engineer. The 
true engineer is “called” to engineering as 
surely as any clergyman is “called ’”’ into the 
Church ; he would never be happy away from 
his calling, and he knows it. The reason ? 
I suggest that it is the eternal struggle against 
toil. The clergyman sees as his life’s work the 
struggle against sin, the doctor against sick- 
ness, the good lawyer against crime, the teacher 
against ignorance, the artist against ugliness. 
Tt is the born engineer’s proud task to combat 
toil, and to place Power (with a capital P) in 
the hands of the workman and housewife. The 
difference between the engineer and the other 
professional men is that, while a clergyman can 
keep himself from sin, and a doctor from sick- 
ness, &c., an engineer can never save himself 
from work. Some engineers know this when 
they embark on their chosen career, the rest 
soon learn it, but not many are deterred. 

Really, Mr. Behr, is not this a magnificent 
end ? 

Mr. Newhouse says that to cope with trade 
unions is more difficult than to design a bridge, 
and when the engineer finds this out he develops 
a complex and pretends to despise a function he 
cannot perform. One is forced to assume that 
Mr. Newhouse has designed bridges and found 
it easy, but I am not a civil engineer and cannot 
pursue the point. I prefer to believe that engi- 
neers, professionally, have been among the last 
to combine to defend their interests because 
they are the most unselfish public servants. 
** So much to do, so little time to do it,”” applies 
more to the engineer than to most of the pro- 
fessions I have quoted. The better world might 
come more quickly if this were not so, but it is 
difficult to see how it can be otherwise. In any 
case, H. G. Wells has said: “It is in the 
ineradicable idea of disinterested integrity... 
that the future of humanity resides.” I could 
not express it better. 

The true engineer has his hands full. Is it 
too much to hope that an equally unselfish 
administrative class will some day appear, 
which will apply the engineer’s gift of Power to 
peaceful, constructive ends, and see that the 
engineer is given adequate opportunity for 
training and adequate remuneration ? 

Joun A, R. FIFrecp. 

Plumstead, 8.E.18, 

November 26th. 








AtecrarT CONSTRUCTION In CaNADA.—Arrange- 
ments have been completed with the Canadian 
Government by Sir Roy Dobson, managing director 
of A. V. Roe and Co., Ltd., and a director of the 
Hawker Siddeley Aircraft Company, Ltd., for the 
purchase of the factory and plant of Victory Air- 
craft, Ltd., a Crown company, and for establishing 
in ite place A. V. Roe (Canada), Ltd. The factory 
was set up during the war for the manufacture of 
Laneaster bombers. A. V. Roe (Canada), Ltd., has 
been reorganised and the installation of complete 
design, research, and development departments is 
now in progress. In order to accelerate the develop- 
ment and design of all types of aircraft designers 
are being lent from this country and men are being 
brought here from Canada in order that they should 
be given the necessary experience in the company’s 
latest developments. The company has also under- 


taken the design and development of the gas turbine 
for use in aircraft, but turbines for other purposes 
will also be developed. The chairman of the new 
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A New Bioommne Mi. 


ue final paper on Thursday, November 
22nd, was entitled ‘‘Some Design and 
Operating Features of a New Blooming Mill,” 
by G. A. V. Russell and G. W. Fox. 

The paper discusses the design and operat- 
ing features of a new 43in. reversing blooming 
mill installation which has replaced a lighter 
mill at the Templeborough plant of the 
United Steel Companies, Ltd. Allusion is 
first made to the general lay-out of the plant, 
and then the mechanical design of the new 
mill is considered, the mill train, main tables, 
and manipulator being dealt with in turn. 
The roll design and rolling practice adopted 
are next described, and some results of 
actual performance included, The paper 
concludes with references to certain improved 
auxiliaries which have been installed, such as 
a four-way hot-bloom deseamer and a new 
type of preheating pit furnace for ingots. 


DIscussIoNn 


Dr. C. H. Desch, F.R.S., remarked that 
now that the Rolling Mill Research Com- 
mittee was very active, information of the 
kind contained in the paper would be of great 
value to the whole industry, and especially 
to those about to erect new mills. What 
interested him considerably was the descrip- 
tion of the hardening of the rolls, and 
although considerable hardness was desirable 
care must be taken to avoid brittleness. It 
seemed that in the present case the harden- 
ing of the collars by the addition of a hard 
alloy get over that difficulty. The method 
adopted led to very considerably diminished 
friction, which was an important develop- 
ment. The four-way hot deseaming machine 
was an effective and rather spectacular plant, 
but it made one think something about the 
preparation of ingots and blooms. By 
using that method, it was possible to get rid 
of defects on the surface, but he thought that 
more care than was now given in many 
works should be devoted to the preparation 
of the surface. Ingots often came out with 
defects on the surface which should not be 
there if sufficient care was taken in regard 
to the material of which the moulds were 
made. That was a matter which was under 
consideration at the present time. In the 
dressing of the moulds, and more particu- 
larly in the care of the moulds, it was possible 
to reduce those surface defects, and then the 
elaborate deseami would not be 
necessary. Remarking that white metal 
bearings were used on the plant described in 
the paper, Dr. Desch asked if consideration 
had been given to plastics bearings. If so, 
could the authors say anything as to the 
respective merits of the two types ? 

Dr. J. H, Whiteley, referring to the ques- 


he had recently seen for that purpose. He 
said it came from America and had been 
assembled here. It made use of something 
similar to cog wheels, and it took j;in. off 
the surface very quickly. 

Mr. Fox, replying to the discussion, said 
that as regards the hardening of the rolls 
mentioned by Dr. Desch, that came about 
by the fact that he had in stock a pair of 
rolls that had been forged and had a bad 
flaw. After treating them as described in the 
paper, they gave a life of 320,000 tons, and 
at the end of that time the width was more 
or less the same as when they started, so that 
there was not only a long life, but a more 
constant bloom. Moreover, the general 





company is Mr. J. P. Bickell. 


tion of deseaming, sketched a type of plant} spar 
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Steel Institute 
page 443, November 30th) 


defectives were very much reduced, and 
whereas at first they cost about £500, they 
had now been reduced to about £50. The 
authors had been looking into plastic bear. 
ings since 1937, but the water supply in 
their works was not of the best and there- 
fore they made up their minds to go in for 
white metal. The question of hot deseaming 
could be discussed all night. Why he should 
be saddled with the mistakes of the steu| 
maker he did not know, but deseaming was 
a conditioning process in the mill that looked 
after some of the defects in steel making. 
However, if temperatures were not watche! 
carefully, the hot deseamer was no good at all. 
He had not heard about the deseamer men- 
tioned by Dr. Whiteley, but something 
similar was being developed in Birmingham 
for the deseaming of tubes after rolling. It 
was said to do a good job of work on the tube 
surface, but he did not know anything 
about it. 

When the meetings were resumed on 
Friday, November 23rd, with the President, 
Mr. Arthur Dorman, in the chair, the first 
paper taken was on “A Micro-Spectro- 
graphic Method for the Quantitative Analysis 
of Steel ates,”” by Dr. J. Convey and 
Mr. J. H. Oldfield. The official synopsis 
follows :— 


Awnatysts or Steet SEGREGATES. 


Steel segregate analysis by the spot-spark method 
(Journal of the Iron and Steel Institute, 1941, 
No. II, page 183 P) gave higher average values for all 
elements on the segregates than those on the normal 
metal. The elements manganese, molybdenum, and 
vanadium showed the greater percentage increase. 
Careful examination of the segregate analyses 
revealed variations in element content within a 
single segregate. An attempt was made to deter- 
mine the graduation in composition across a segre- 
gate by @ careful linear location of the actual points 
tested. Although the results were good, it was 
recognised that a technique was required whereby a 
continuous record of the variation in content across 
@ segregate could be determined, A method was 
developed whereby the sample could be guided under 
a stationary upper electrode, while the photographic 
plate on which the spectrogram is recorded moved 
downwards across the camera aperture of the 
spectrograph. Spectrograms were obtained on 
which the spectral lines varied in density over their 
length according to local changes in the composition 
of the specimen along the path of the spark. By 
means of Meccano parts a system of transmission 
was designed and built. The speeds of transmission 
of the sample and the photographic plate were 
adjusted to give spectrograms of a density similar to 
that obtained by the spot-spark method. 

Tests were made on several well-worked Ni-Cr-Mo 
steel bars of small section, and the results corro- 
borated the content homogeneity of the bars. 
Spark traverses of the order of 7 mm. in length were 
made across various segregates in different types of 
steel and the results calibrated against standard 
steels. Such exposures produced spectrograms 
whereon the spectral lines were 5-4.cm. long. The 
clean definition and uniformity of the tral lines 
throughout their lengths is a good proof of the con- 
tinuity and smooth motion of the mechanical 
functioning of the traverse system. The effect of 
king on the steel samples is a crater very uniform 
in width (0-4 mm.) and depth (0-02 mm.) through- 
out its length (7 mm. approximately). 

To obtain a price ae analysis of the steels for 
carbon & herr 8 -state potential of the spark 
gap was required teerhis was produced by blowing 
a@ small blast of dried air across the spark gap 
(pressure, fin, of water). The method was standard- 
isel and tested. Analyses of segregates were 
identical with those obtained with the spot-spark 
and traverse-spark techniques without air blast. 
Variations in the macrostructures of segregates were 
found to agree with the content curves obtained via 
a traverse on the sample. Carbon content showed a 


‘slight decrease across the segregate in Ni-Cr-Mo 


alloy steels. 
Discussion 
Dr. Convey said that since the paper was 





written some advances had been made, and 
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work had been done on analyses in welded 
structures, and so-on. 

Dr. J. H. Whiteley said the paper described 
one of the finest pieces of experimental work 
yet done in connection with the study of 
steel. The method seemed thoroughly sound. 
With regard to the results, however, the 
figures showed that the chromium, vanadium, 
and to a lesser extent the molybdenum, 
increased more or less together in the segre- 
gate and reached a maximum at about the 
same point. But there were considerable 
variations in the case of manganese, which, 
he suggested, were due to the presence of 
manganese sulphides in the segregate. 

Referring to the results of tests on a nickel- 
chromium-molybdenum steel designated ‘‘A,” 
Dr. Whiteley showed that there was a large 
difference between the segregates, and asked 
how the authors accounted for it. 

The Ingot Committee, which had been 
studying segregation in steel ingots for the 
last twenty years or more, had found, except 
in the case of very low-carbon rimming steels, 
that the carbon segregated heavily. In the 
paper, however, there were several cases in 
which there was no increase of carbon in the 
segregate. Many years ago Stead had shown 
that in ordinary steel, in rolled sections at any 
rate, when there was a segregate in the centre 
and when the steel was cooled slowly, ferrite 
was formed, which was well below the eutec- 
toid composition, the carbon moved out- 
wards and there was an increase of carbon 
along the borders of the segregate. In cast- 
ings the same thing occurred. But from the 
figures in the paper there was no sign of that 
movement ; it might be that the steel did 
not form free ferrite during slow cooling. The 
figures did not show the carbon content 
rising outside the segregate, and it did not 
rise inside the segregate, which was new to 
him and worth following. 

The authors, he said, had produced a 
method of analysis of segregates which should 
prove very valuable in future work. 

Dr.-Ing. W. J. Wrazej (Royal School of 
Mines) expressed a hope that the problem of 
segregates would be solved by the beautifully 
developed method of analysis described in the 

aper. 

. Dr. C. H. Desch, F.R.S., said the whole 
industry was tremendously indebted to the 
Bragg Laboratory at Sheffield for its work on 
analytical methods, and particularly on 
8 phic methods. The technique 
developed in that particular laboratory was 
so far in advance of anything found any- 
where else that it had effected a complete 
change in our methods of analysing the more 
difficult kinds of steels and the more difficult 
cases that arose in the examination of a 
particular steel. For a long time we had 
wanted some means of determining the varia- 
tion of composition over a small range within 
a steel, as, for example, in examining 
dendritic structures. The traversing method 
with the spark, described in the paper, gave 
a simple means of arriving at the desired 
result. It was quite important, in the study 
of alloys and steels, to know the actual con- 
centration gradient within the dendrite, and 
the traversing method seemed by far the 
easiest method of studying it. The beautiful 
method the authors had developed could 
be applied in laboratories equipped for 
spectrographic work, as so many were 
nowadays. 

Mr, F, W. J. Garton (Chemical Inspection 
Department, Ministry of Supply) referred to 
some work he had been doing on a spectro- 
graphic method for determining carbon, on 
lines very.similar to those followed by the 
authors of the paper, from whom he had 
received great help when starting up. In 
certain respects his findings had differed from 





theirs, and he discussed some of the details 
of the results. 

The paper referred to the falling-off of the 
apparent carbon content in the absence of an 
air blast; he was told that the falling-off 
was comparatively sudden and appeared at 
irregular intervals after switching on the 
spark. He asked for information on that, 
and to what level the carbon content fell off. 
By using the method with his own modifica- 
tion he had found that the falling-off was not 
very serious; it was not more than was 
normal during the pre-spark period, during 
which the content of most elements fell off, 
i.e., the intensity of the lines fell off. He had 
found that the effect of the air blast was, 
as one would expect, to increase the intensity 
of the carbon line, which confirmed the 
authors’ statement; but he did not con- 
firm that in the absence of air blast 
the intensity of the carbon line fell off 
seriously. 

Another question was whether the authors 
had taken account of the possible effect of 
atmospheric carbon dioxide in their carbon 
experiments. In his work he had found that 
variations of atmospheric carbon dioxide, 
such as would occur in a normal laboratory 
at different times of the day, were sufficient 
to affect the carbon content in the second 
decimal place. The breathing of the operator 
on or near the spectrographic apparatus 
seemed likely to have a serious effect. 

Finally, having found difficulty in obtaining 
even density of lines when using the small 
spark gap close up to the slit, he suggested 
that a short-focus quartz lens close up to the 
slit, in the same way as a normal quartz lens 
was used, to throw an image of the spark on 
the collimating lens, would even out the 
intensity completely, enabling one to use a 
much longer line and to maintain the same 
line intensity. 

Mr. Garton added that his own experi- 
ments had been made with stationary elec- 
trodes and a stationary plate; he was 
interested merely in the determination of 
carbon, and not to trace the carbon content 
across the metal. 

Mr. A. §. Nickelson (Chemical Inspection 
Department, Woolwich), discussing plate 
calibration, said his experience in connection 
with non-ferrous alloys was that there was 
considerable difficulty in developing con- 
ditions which one could be sure were always 
reproducible. He wondered whether 1} 
minutes’ development, which, he believed the 
authors recommended, was sufficient to give 
an evenly developed plate, t.e., a plate of 
uniform y. 

Dr. Convey, replying to Dr. Whiteley’s 
figures showing the difference between segre- 
gates, said the difference was not a cause for 
worry. The segregates dealt .with were 
circular in cross section; they extended for 
quite a length down the ingot, and the 
authors had made analyses on slices across 
the longitudinal section. There was a higher 
value in the centre of the segregate than 
towards the outside. By the time one had 
done a whole series of polishings and etchings 
and sparkings, the sample of segregate 
became rather thin; so that, if some of the 
later results did not match up with the 
earlier ones, it meant that they were using a 
very thin slice of segregate and were getting 
towards the borders. 

A few metallurgists in Sheffield were rather 
disappointed that the authors had not shown 
a marked carbon segregation. Seemingly, 
he said, there was one theory which expected 
carbon segregation, and another theory which 
did not expect it. In some cases there was 
quite a marked segregation ; it depended on 
the type of steel, as Dr. Whiteley had said. 
Not knowing anything about metallurgy, 





Dr. Convey said he did not know when to 
expect it and when not to expect it. 

With regard to Dr. Deseh’s hint that, with 
a finer spark area, the authors would probably 
obtain closer relationships than those 
obtained already, he said they had already 
advanced considerably in that direction. 
The greatest step forward was made by sheer 
chance. The upper electrode was not securely 
held in the jaws and had slipped ; the elec- 
trode had dragged across the surface of the 
sample as it was moving on the microscope 
table, and they had found a very finely 
sparked line. Fortunately, they did not 
stop it, and when the plate was déveloped 
they had found on it a record of the contents 
along the path which that very fine spark had 
traversed. 

The Germans and the Americans had 
managed to spark an area about one-third 
of that used in the Bragg Laboratory. In 
so doing they had developed a source which 
was very micro in its spark area. But they 
had lost one great advantage; the sensi- 
tivity of the source was practically nil, and 
they could not give any particular quantita- 
tive values for their analyses. At the Bragg 
Laboratory the problem was approached 
from another point of view, i.e., the spectro- 
graphic point of view. They were gradually 
reducing the spark area from about 0-4 mm. 
to, it was hoped, about half that area. By 
so doing they would be able to get at the 
inter-dendritic structures. They had 
examined a few of them, and the results were 
very pleasing. 

ing with Mr. Garton’s questions, he 
replied that calibration was effected in the 
open atmosphere, the same atmosphere in 
which the analysis was conducted, and they 
had never found any interference by carbon 
dioxide with the results. Perhaps the 
carbon dioxide changes in Mr. Garton’s 
laboratory were very marked; but in the 
Bragg Laboratory they had not noticed it. 
Mr. Garton must have a super-sensitive 
method for its detection. 

On the location of the plant and the use of 
lenses, he said the view held at the Bragg 
Laboratory was that, the fewer the number of 
optical parts one had to work with, the 
better; they had found that the increased 
intensity which a lens system gave was not 
worth the trouble of incorporating the lens 
system into the unit. 

Mr. Garton said it was true that in his 
laboratory there was a supersensitive method 
of detecting carbon dioxide ; a carbon dioxide 
content of 0-01 per cent. could be detected. 

The meeting concluded with two papers, 
which were not discussed very fully, the first 
by Dr. W. N. Hindley, on “‘ Sources of Error 
in Diamond Pyramid Hardness Measure- 
ments in Hardened Steel,” and the other on 
“The Determination of Nitrogen in Ferro- 
Alloys and Other Materials by Direct 
Nesslerisation Without Distillation,” by Dr. 
W. C. Newell. The synopsis of Dr. Hindley’s 
paper runs as follows :— 


Errors In DraMonpD Pygamip Harpyess Tests. 


The purpose of this work was to determine the 
extent to which the results of diamond pyramid 
hardness (Hp) tests carried out by independent 
observers on hardened steel could be relied upon, 
experience having shown that some. observers 
reported widely different results on material of the 
same nominal composition and heat treatment. The 
conclusions apply generally to all hardness testing. 
As materials or components are sometimes accepted 
only to a given Hp specification, it is important that 
the Hp figures obtained should be reliable. Wide 
variation in the results reported by independent 
observers was found, although results within close 
limits of agreement were obtained = the same 
samples by an experienced observer, when care was 
taken in the preparation of the flats. The wide 
variations obtained are attributed to carelessly 
prepared flats, and a standardised procedure for 
surface preparation is therefore recommended. 
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American Geared Turbine Steam 
Locomotive 


Ke September, 1944, the Pennsylvania Railroad 
took delivery of a geared turbine steam loco- 
motive believed to be the first constructed in 
America. For the past year, we understand, the 
locomotive has been undergoing extensive tests on 
the railway in both passengerand freight service. 

The new locomotive was built by the Baldwin 
Locomotive Works, in co-operation with engi- 


neers of the Pennsylvania Railroad and of the 
Westinghouse Electric and Manufacturing Com- 


turbine locomotive more attractive in America 
than in this country. 


GENERAL PERFORMANCE COMPARISON 


The Westinghouse Electric and Manufactur- 
ing Company, Pennsylvania, informs us that 
the propulsion equipment of the Pennsylvania 
class ‘‘ S-2”” locomotive, as the geared turbine 


100 









lated performance curves showing the general 
characteristics of the ‘§-2” turbine loco. 
motive in comparison with a conventional two. 
cylinder locomotive with the same weight on 


Tass I1.—Time in Minutes to Accelerate a 1200 Short 
Ton Train to Various Speeds 








Speed. Class ‘‘ 8-2,’ |Reciprocating| Oil-electric. 
m.p-h. 
70 5-12 5:8 5-63 
80 6-80 8-18 8-50 
90 9-46 13: ‘26 14-26 
100 16-00 by 














* Maximum speed approximately 95 m.p.h. with 1200-ton 
train. 


the driving wheels and with a boiler of the same 
evaporative capacity. shown, where 
possible, are corresponding curves for the 
largest oil-electric passenger locomotive yet 
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Fic. 1—TRACTIVE EFFORT 


therefore one of the most powerful high-speed 
locomotives in the world. 

Before describing in some detail the design of 
the locomotive and its turbine equipment, we 
may recall that though claimed to be the first 
geared turbine locomotive built in America, 
turbines have been applied to steam locomotives 
in this country and on the Continent, with 
varying success. Probably the most successful 
one is the 2000 H.P. non-condensing engine of 
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FiG. 2—HORSEPOWER AT RAIL 


the L.M.S., placed in service in 1933. Since 
that time it has operated in express service 
between London and Glasgow with creditable 
results. However, its power is insufficient to 
make it economically competitive with the 
efficient compound reciprocating engine loco- 
motives used by the L.M.8. In America loco- 
motives, as is well known, are of much larger 
size and more powerful than those elsewhere 
and they use the simple, but less efficient, single- 


TaBLe I.—Class ‘“‘S-2” Turbine Locomotive and 
6000-H.P. Oil-Electric Locomotive 





locomotive is known, was designed specifically 
to operate with a conventional fire-tube boiler 
and at pressures and temperatures commonly 
used with such boilers. Furthermore, it was 














specifically required to handle fast passenger 
and freight trains. 

Compared with a similar two-cylinder recip- 
rocating locomotive, the ‘‘S-2” turbine loco- 
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Fic. 4—STEAM CONSUMPTION 


motive is claimed to have some outstanding 
advantages. Amongst them are :—Up to 20 per 
cent. more power from a given boiler ; smaller 
driving wheels and lower centre of gravity ; 
uniform torque and lack of unbalanced forces ; 
improved tractive effort at -high speeds; and 
reduced steam consumption over the greater 
part of the speed range 





expansion engine. These factors make the 


In Figs. 1—4 ee 8d are reproduced caleu- 


750°F 15 Ins. Vacuum 


1,000 =‘, 
Pressure - Lb. per Sq. In. Gauge HR 
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G. S-EFFECT OF STEAM CONDITIONS 


built—a three-unit locomotive rated at 6000 


engine horsepower. 
Referring to Fig. 1, the oil-electric loco- 


Class Oil- motive is shown to have a high tractive effort 
“8-2.” | electric. | at starting and at low speeds, whereas the steam 
Total weight, lb.. +++ es+| 1,029,400 | 1,039,000 | Tastx LII.—Horsepower Required to Handle Freight 
Weight on drivers, Ib... 260,000 93,000 Trains at Various Speeds on Level Track 
Overall length .. 122ft.7}in.| 223ft. sh 
Starting tractive effort, Ib. 70,500 | 173,000 peo ge PN a ea 
Prime mover horsepower for 40 mph. « ..:, $870...) + on 8110 
arestion''.. ae by 6000 50 ere EE tn ae 
Maximum rail cin yaaa a 6,550 5,200 60 - 5270 ... ... ... 6910 
Locomotive weight, poun 2a wig x 
nail HP. Y. ” 158 200 IO, As Fesgin so+ 22 TEEN. chouek) 2231, OPO 
reciprocating and turbine engines are shown to 


have a lower tractive effort at these speeds. 
There is, however, little to choose between the 
two forms of steam engine as regards low-speed 
tractive effort; But. at higher speeds— 
40 m.p.h. and upwards—the turbine _loco- 
motive scores, as its tractive effort becomes 
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FIG. 6—-VARIATION OF TRACTIVE EFFORT 


greater than either of its competitors. Thus, 
the particular turbine locomotive under review, 
designed for high-speed work, can handle a 
heavier train at the same speed, or an equiva- 





lent train at a higher speed, 
In Fig. 2.are shown the horsepowers developed 
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at the rail for the three types of locomotive. 
Here it may be noted that the turbine produces 
at the rail a maximum of 6550 H.P., against 
5630 H.P. for the reciprocating locomotive and 
5200 H.P. for the oil-electric locomotive. 
Hence, as railway speeds tend continually to 
rise, it is claimed that the greater output of the 
turbine at high speeds -is of considerable 
importance. 

Table I gives a further comparison of the 
turbine and oil-electric locomotives. 

In Fig. 3 and Table II are given comparative 


reduction could be made more favourable for 
low-speed efficiency. 
“ DEsIGN CONSIDERATIONS 

As experience is gained with the geared 
turbine locomotive, it seems probable that even 
larger turbine locomotives will be produced. 
The limiting factor in the capacity of the steam 
locomotive is, however, the boiler, and turbine 
drive helps in several directions to give more 
latitude to boiler design. With turbine drive 
the wheels may be smaller and therefore the 


curves and figures relating to ability to climb) boiler may to some extent be increased in 
gradients and acceleration for the three forms 
Here again the turbine scores 


of prime mover. 


diameter. The number of wheel arrangements 
can be extended. The shorter wheel base 





6-8-6 wheel arrangement and is illustrated in 
Figs. 7 and 8. As already mentioned, the Baldwin 
Locomotive Works and the Westinghouse 
Company were responsible for the construction, 
Westinghouse i the turbine and its 
geared drive. The forward turbine is suspended 
from the frame between the middle pair of 
driving axles and a smaller turbine on the left- 
hand side of the engine provides reverse power 
when its gear train is engaged through a 
clutch. It is stated that the weight distri- 
bution is such that no wheel carries more 
than 65,000 Ib. 

The locomotive is of the non-condensing type 





and has a conventional fire-tube boiler designed 














Fic. 7—CLASS “S-2"' PENNSVLVANIA RAILROAD 6-8-6 GEARED TURBINE ZLOCOMOTIVE 


at the expense of the steam reciprocating engine, 
but, of course, it cannot compete with the oil- 
electric at slow speeds as acceleration. 
The curves are plotted to show the speeds which 
can be maintained by the three locomotives on 
gradients ranging from level to 1 per cent., 
when hauling a sixteen-coach train weighing 1200 
short tons, and when supplying the power for 
air conditioning the coaches. The tabulation 
shows that even allowing for the greater 
tractive effort of the oil-electric locomotive at 
slow speeds, when considering the time taken to 
reach speeds of 70 m.p.h. and over, the turbine 
locomotive scores, particularly as with high- 


resulting from smaller wheels may permit the 
grate area under the boiler to be increased. 
Boiler designers have been studying for some 
years the application of higher steam pressures 
and temperatures for locomotive use. Many 
problems are yet to be solved before such 
boilers are in general use, but a successful 
turbine drive should hasten their development, 
for this form of drive can take full advantage of 
high pressures and temperatures and lower 
back pressures. With the advent of more 
efficient boilers, the turbine locomotive should 
show a markedly improved efficiency compared 
with that of the present ‘‘S-2” class. Curves 





booked speeds it is essential to accelerate 


reproduced in Fig. 5 show how steam tempera- 


to supply 95,000 Ib. of steam per hour at 310 Ib- 
per square inch gauge pressure. At the turbine 
nozzles the steam pressure designed figure is 
285 Ib. per square inch, at 750 deg. Fah. total 
temperature. At this steam flow the power at 
the rail at 70 m.p.h. is 6550 H.P., and less at 
other speeds, as shown in Fig. 2. 


PROPULSION UNIT AND CONTROLS 


The propulsion unit and controls (Fig. 9) 
include a forward turbine, a double reduction 
gear for each of the two middle driving axles, 
flexible cup-drive elements between the final 





drive gears and the two middle driving axles ; 











Fic. 8&-ViIEW OF LOCOMOTIVE FROM AHEAD TURBINE 


rapidly from signal checks and to maintain 
speed on gradients. 

The turbine locomotive is shown to further 
advantage in Table III, in which the locomotive 
rail horsepower required on a well-laid track to 
handfe heavy freight trains_is seen to rise 
steeply at high speeds. 

The steam consumption of the “8-2” loco- 
motive is compared with that of the reciprocat- 
ing locomotive in Fig. 4. The turbine loco- 
motive is at a disadvantage at low speeds, but 
over its normal working range the reverse is 
the case. It is, however, pointed out that if a 
turbine locomotive were designed for low-speed 
freight service the turbine blading and gear 








ture, pressure, and exhaust pressure affect fuel 
and steam consumption. 

Finally, in Fig. 6 is illustrated the uniform 
torque of the turbine loegmotive, compared 
with the large pulsations of the reciprocating 
engine. This advantage, of course, also accrues 
to the oil-electric locomotive. The variation in 
torque is expressed as variation in tractive 
effort over one complete revolution *of the 
driving wheels. 


CONSTRUCTION OF THE ‘“§-2”’ LocoMOTIVE 


The designed dimensions and particulars of the 
**§-2” locomotive, together with turbine data, 





are set out in Table IV. The locomotive has a 





@ reverse turbine and gear unit clutched to the 
single high-speed pinion; a pneumatic steam 
admission control with overspeed and low oil 
pressure protection ; and oil system auxiliaries, 
including a cooler, magnetic and metal edge 
strainers, two turbine-driven pumps, and control 
valves. 

Forward and Reverse Turbines.—Both turbines 


are supported from the gearcase, which, in turn, 


is supported from thé main locomotive frame, 
making the power unit a complete assembly in 
itself. The gear case is supported from the 
locomotive frame at three points—two at one 
end of the case and one at the opposite end—in 
such a manner that distortion of the locomotive 
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frame is not transmitted to the gearcase. The 
construction is shown in Fig. 10. 

The forward turbine is of the impulse type 
and consists of a Curtiss stage followed by five 
full admission Rateau stages. Although espe- 
cially designed to meet the severe temperature 
and load changes found in railway practice, it 
is similar to the high-pressure units of cross- 
compound marine plants. At 100 m.p.h. of 
the locomotive the turbine speed is approxi- 
mately 9000 r.p.m. It is connected to the high- 
speed pinion at the reverse turbine side of the 
unit, @ quill shaft extending through the pinion. 
Steam enters the turbine through four 8in. 
pipes, each pipe being connected to a noz-le 
group covering approximately 25 per cent. of 
the peripheral area of the Curtiss stage blading. 
Each inlet pipe is connected to a throttle valve 
and steam leader at the top of the smoke-box. 
There are four cam-operated valves for control 
of steam to the forward turbine, each valve 
controlling the flow of steam to one of the four 
inlet pipes. The cams are arranged to open the 
valves in sequence. Close regulation of loco- 
mootinezurer amt aesel Sr anemet by “aire 
each valve in small increments. 


cam-operated and is situated adjacent to the 
forward turbine valves. The maximum loco- 
motive speed in reverse is 22 m.p.h., at which 
speed the turbine develops 1500 HP. at 
approximately 8300 r.p.m. 

The ‘maximum starting tractive effort in 
reverse is 65,000 lb., or 25 per cent. of the total 
adhesive weight. This is made possible with the 
small reverse turbine and only a third of the 
steam flow of the forward turbine by the addi- 
tion of the reverse gear, which multiplies the 
torque of the reverse turbine by four at the 
main gear high-speed pinion. 

Control Gear.—Power in reverse is trans- 
mitted to the main gear high-speed pinion 
through a hydraulically actuated, positive 
engagement clutch. The forward turbine is 
always connected to the high-speed pinion, but 
the reverse turbine is engaged with this pinion 
only during operation in reverse. Engagement 
or disengagement of the clutch when the loco- 
motive is moving is prevented by a “zero- 
speed’ interlock in the pneumatic control 
circuit. The reverse gear and the movable 
clutch half are shown in Fig. 11. 

One lever at the right of the cab, with 
neutral, forward, and reverse positions, is used 
to control as well as direction of the 
locomotive. The control consists of a forward 
“‘ pneudyne” (an air relay-controlled pneu- 
matic cylinder) on the engineman’s side of the 
locomotive, a reverse “ pneudyne” on the 
fireman’s side of the locomotive, overspeed and 
low oil pressure protection valves, and & zero- 
speed interlock., The “ a 
rack and pinion in forward gear and a lever in 
reverse gear, rotate the throttle valve cam 
shafts and thereby control steam flow to the 
turbines. If either turbine overspeeds (110 





Fic. 9-GEAR CASE AND DRIVEN WHEELS 





m.p.h. forward, 25 m.p.h. in reverse) or if the 
lubricating oil pressure falls below 5 lb. per 
square inch, the protection valve operates to 


Taste IV.—General Dimensions and Particulara 








Gauge 2.6 nse cee 4ft. Shin. 
Fuel pees .+» «+ Bituminous coal 
Drivers, diameter over tyres a 68in, 

Boiler working pressure, per square in. 3101b. 
Wheel base— 
Driving oss sss cee cee ote wee |: 1088, Gin. 
BENG, ese issveg cheeses gee: isand, veel): Speiw Obile 
Total engine --- 53ft. 
Total engine and tender ... 108ft. 
Boiler— 
Type ... Modified  Bel- 
paire 
Largest course 102in. dia. 
Fire-box— 
Length 180in. 
Width.. 96in. 
Combustion: chamber 120 in. long 
Tubes... . 49 
Diameter aii! {vee cwees: Semen 
TMUMOR 3 snccnses. sve san tomiyen BEB. 
Flues... 235 
Diameter 3hin. 
Length 18ft. 
Gas area... 11 sq. feet 
Heating surface— 
et pis oa 340 sq. feet 
Combustion chamber 190 5 
Circulators 2s - fire-box) > 
Tubes, _ 518 
Flues, 3}: ses ‘wee 9 
Total... ... coe 60s 4992 aq. feet 
Grate area... «+ 120 8q. feet 
Ratio, grate area to total “heating 
surface dee 1 to 41-5 
Superheating ‘surface ... . 2050 sq. feet 
Weight in working — eee 
Front bogie... 143,000 Ib. 
Drivers... ... 260,000 Ib. 
Trailing bogie .. 177,000 lb. 
Total engine 580,000 Ib. 
Tender... ... 449,400 Ib. 
Total engine and tender ... -- 1,029,400 Ib. 
Tractive effort— 
Forward 70,500 Ib. 
Reverse : 65,000 Ib. 
Ratio of adhesion — 
Forward ... . a Rake ars Phy 
Backward . Sia eT aR. OE 
Tender— 
Water capacity 19,600 gallons 
Fuel capacity ... 85,000 Ib. 
Turbine characteristics— 
Steam conditions— 
Pressure at turbine inlet 285 Ib. per sq. 
inch gauge 
Steam temperature at inlet (total) 750 deg. Fah. 
Back pressure at turbine exhaust l5lb. per sq. 
inch gauge 
Ahead turbine— 
6,900 H.P. 


Nominal rated capacity. 
Maximum turbine operating speed 
ve oa enercongened 


9,000 r.p.m. 


10,000 r.p.m. 

Reverse turbine— 

Nominal rated capacity ... 1,500 H.P. 

Maximum turbine operating s 8,300 r.p.m. 

Overspeed governor controlling 

WYO 22. cee vee ces eee. seve «9,100 Fp. 

Main reduction gear— 

High-speed ratio 31 : 160 

Low-speed ratio 31: 111 

Total reduction 18-6:1 


close either throttle by sauinitie the control 
air to atmosphere. The control was supplied 
by the Westinghouse Air Brake Company. 





Turbine Gear Train.—The main gear is a 
double-reduction unit, i to transmit 
power to the No. 2 and No. 3 driving axles from 
a single high-speed pinion. Transmission of 
equal torques to each of the driving wheels is 
assured by side rods connecting the four driving 
wheels on each side. The gear is of the nested 
type, with two double helical high-speed gears, 
two low-speed spur pinions, two low-speed spur 
gears, and two cup drive elements, all housed 
in an enclosed fabricated steel gearcase. Tho 
high-speed pinion and the second reduction 


\gearing is hardened and ground. This is, we 


are informed, the first commercial application of 
hardened and double helical gearing, 
and the tooth loading and contact hardness 
(450 Brinell) of the high-speed pinion are more 
than twice the values commonly used. The 
first reduction gears are hobbed from material 
also nearly twice the hardness commonly usei. 

The development of a method of grinding 
double helical gearing with the extreme accuracy 
required is the ne oe ay orgs maga in this type 


of was built by 
George ctinghous in 1909. Grinding is 
effected with a flat wheel in ae with a 
novel grinding designed an by 
the Weetingtoase Steam Division. rates 
materials of the usual hardness migh ate 
pepe in hay an Te masione 

Fon then the use of tho 
ae Further 
develo use r ana new grinding 


high-speed, 

Bearings for the high- eae pinion and the 
high-speed gears are tin-base white metal lined. 
Clearances greater than usual are required for 
the high-speed pinion bearings because of their 
high rubbing velocity. The high-speed gear 
bearings are novel, in that they rotate with the 
pinion and gear, being fitted into the hollow- 
bored low-speed pinions on which the first 
reduction gear wheels are shrunk. The bearings 
rotate upon trunnions, which centre the second 
reduction pinions. The asl ty gear bearings 
are of the anti-friction type and are similar to 
those furnished as quill bearings for electric 
locomotives. 

Gearcase-—The gearcase is split into four 
pieces. The centre section is the principal 
structural member, to which both the forward 
turbine and the reverse turbine and gear 
assembly are bolted. The upper section forms 
a cover for the high-speed gearing and con- 
tributes to the crosswise stiffness of the case. 
The two lower sections, removable to permit 
dropping the axles, are lubricating oil sumps as 
well as enclosures for the low-speed gearing and 
the cup drive assemblies. 

Cup Drive Assemblies.—Since the complete 
propulsion unit is supported from the spring- 
borne locomotive frame, the second and third 
driving axles must be permitted to move up 
and down with respect to the low-speed gears 
which surround them as the locomotive moves 
over the rails. This vertical motion of each 
driven axle must take place while it is turned by 
its gear. The “cup drive” which permits this 
motion is really a misalignment coupling 





Fic. 10—TURBINE UNITS WITH COVERS REMOVED 
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botween the low-speed gear and the locomotive 
axle. This development is used on most main 
line electric locomotives; but whilst the class 
“83-2” cup drive is the same in principle as the 
drives used on electric locomotives, it bears little 
resemblance physically. 

On electric locomotives the traction motors 
occupy almost the entire space between the 
wheels, the main locomotive frames and journal 
bearings being outside the wheels. ‘The cup 
drive assemblies are usually mounted in the 
plane of the driving wheels. On steam turbine 
locomotives with side rods it is that 
the locomotive main frame and the “ cup drive ”’ 
be between the wheels. 

The class ‘“S-2” “cup drives’? occupy the 
centres of the low-speed gears and are on the 





Fic. 11—-REVERSE GEAR AND HALF OF 
REVERSE CLUTCH 


longitudinal centre line of the locomotive. They 
are compact assemblies, as shown by Fig. 12, a 
photograph taken with the enclosing cover 
removed. The “ quill’ becomes two short 
seats on the gear centre for roller bearings, 
which are carried in the main . There 
are two rows of cup assemblies, with eight in 
each row. Since the quill cannot extend to the 
driving wheels, as in the case of the electric loco- 
motives, a drive spider is pressed on the loco- 
motive axle, at its centre, and the gear to 
is transmitted by the cup assemblies to the arms 
of this spider. 

Two major departures were made from con- 
ventional cup drive design to enable the class 
“§-2” drives to withstand the heavy duty 
imposed on them by having to transmit power to 
all four axles. 

The cups,.are made in two pieces, with self- 
aligning inserts which distribute the spring 








DRIVE UNIT 


Fic. 12—Cup 


loads over relatively large areas of contact with 
the drive spider arms. The wholes drive is 
enclosed by oil-tight cover plates so that the 
entire mechanistn is kept clean and well lubri- 
cated with a bath of heavy extreme-pressure 
lubricant. 

The cup drives, in addition to permitting the 
up-and-down motion of the driving axles, are 
torsionally flexible. This protects the gearing 
and turbines from shock loads. It would also 
mean that, if the driving wheels on one of the 
two axles were larger than those on the 
other, that axle would tend to “ hog ”’ the load. 
To prevent this, and to force an equal division 
of power to each of the geared axles, side 


Fque! obtained by studying the instantaneous varia- 


between Nos. 2 and 3 driving axles. All side 
rods on this locomotive are fully balanced, so 
that the dynamic augment inherent in recipro- 
cating locomotives is eliminated. 
ication.—All turbine and gear bearings 

and the gear teeth are lubricated with the 
same oil, a high-grade turbine oil having a 
viscosity of 500 8.8.U. at 100 deg. Fah. The 
system contains approximately 150 gallons, 
and the entire quantity is circulated by one of 
two small turbine-driven Gould’s centrifugal 
pumps. One pump is for normal duty and the 
second one is an ency standby. Oil is 
pumped from the gearcase through a magnetic 
strainer and oil filter to a surface type oil cooler, 
cooled by boiler feed water, and then to a dis- 
tributing manifold equipped with a steam 
heating coil before being piped to the bearings 
and gear sprays. 
A regulator maintains a constant pil pressure 
of 15 lb. per square inch on the bearings and 
sprays. The pump discharge is 60lb. per 
square inch, high-pressure oil being required for 
the hydraulic cylinder which is used to engage 
the reverse clutch. 








Piston Ring Problems* 


AN ANALYSIS OF THE LUBRICATION BETWEEN 
THE PISTON RINGS AND CYLINDER WALL 
OF A RUNNING ENGINE 


By J.8. Courntwey-Pratt, B.E.} and G. K. Topvor, B.E.t 
Tue usual method of investigating the break- 
down of the lubricant film is to run a test engine 
for a considerable time ; the we _r of piston rings 
is measured by the loss of weight, and that of 
the cylinder liner by increase of diameter or 
by ascertaining the amount of iron in the oil. 
This means of measuring wear is troublesome 
and, because of the large number of factors 
which influence wear, frequently gives an 
indefinite answer. It was therefore considered 
that further insight into the lubrication con- 
ditions and factors influencing wear could be 





tion of metallic contact, rather than by making 
direct measurements of average rates of wear. 
This instantaneous variation of metallic 
contact may be studied by measuring the elec- 
trical conductance across the moving surfaces. 
Earlier work by Bowden and Tabor (1939) has 
shown that considerable information concerning 
the area of contact between stationary and 
moving surfaces may be gained by this means. 
It was shown that when two metal surfaces are 
placed together, the area of intimate contact is 
very much less than the apparent area. Even 
if the surfaces are carefully polished and are 
made as flat as possible, slight irregularities will 
still be present on the surfaces. With boundary 
lubrication, breakdown of the film occurs at the 
summits of the surface irregularities, and some 
metallic contact takes place through the film ; 
and it is over these small areas that abrasive 
wear occurs. 

If two large metallic conductors make con- 
tact over a small area of their surface, a current 
flowing between them is concentrated into a 
region very much less than the apparent area of 
contact. This constriction of the current stream 
introduces a “ spreading resistance,”’ the value 
of which depends only upon the area of contact 
and the specific conductivities. 

The experimental method to be described 
here consists essentially of an analysis of the 
electrical conductance across the oil film be- 
tween the moving piston ring and the cylinder 
wall. If the conditions are those of fluid lubri-; 
cation, the electrical resistance will be very 
high. If, however, the film breaks down and 
metallic contact occurs between the moving 
surfaces, the resistance will fall to a low value. 
The resistance is measured on a cathode ray 
oscillograph which may be synchronised with 
the stroke of the engine, and which is capable 





* Institution of Mechanical Engineers, November 30th, 
1946. 
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rods have been provided, as already mentioned, 





ha 


t Research Officer, Commonwealth Council forfwas directly coupled to a D.C. generator 


of recording very rapid changes in 


resistance, 
so that the lubricating conditions can be 
analysed at all stages of the cycle. The use of 
this method gives detailed, and in many cases 
more definite, information on lubrication 
conditions. 
So far the experiments have been carried out 
on & small single-cylinder engine of low horse- 
; but the method could, without serious 
difficulty, be applied to most engines. 


MEASUREMENT OF ConTAcTt RESISTANCE 


Electrical Arrangement.—Of the several 
methods available for measuring resistance, the 
most suitable appeared to be a “ potential 
drop” method. A piston ring was electrically 
insulated from the piston and a current 
from this ring to the cylinder wall : the potential 
drop across the film was calibrated in terms of 
the resistance. It is obviously necessary to 
know the form of the current voltage relation- 
ship for the metallic junction between moving 
parts. A typical current-voltage curve for the 
contact between the moving piston ring and the 
cylinder wall is shown in Fig. 1. From the shape 
of the curve, it is evident that, up to some point, 
the ohmic relation between current and voltage 
holds good. Any attempt to increase further the 
voltage across the film causes a reduction in the 
electrical resistance of the film, so that the 
slope of the curve increases and finally becomes 
negative. 

The general form of the curve is very similar 
to the current-voltage curve for the electrical 
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Fic. 1—Typical Current Voltage Curve for Contact 
Between Piston Ring and Cylinder Walls 


breakdown of certain solid dielectrics for which 
Wagner (1922) has advanced a theory depending 
on the negative resistanee-temperature coeffi- 
cient of the dielectric. Other theories have been 
put forward ; but for the purpose of studying 
the variation in contact resistance from the 
potential drop across the oil film, it is only 
necessary to work with the voltages within the 
limits of the linear relationship. 

To stady the variation of contact resistance 
with time, the horizontally deflecting plates of 
a cathode ray tube were fed with a linear “saw- 
tooth ” voltage wave arranged to run either at 
any desired speed or to be synchronised with the 
engine speed: Occasionally it was required to 
investigate the resistance variation at some 
particular portion of the cycle. For this purpose 
the mechanical interruptor, which starts the 
time sweep as it opens, could be rotated to any 
desired angular setting, and the sweep speed 
could be adjusted until the trace had a con- 
venient horizontal amplitude. 

With each combination of operating con- 
ditions, a number of photographs of the trace 
were taken on 35 mm. film. The camera had 
an f 2-5 lens fitted with an external shutter. 
The speed of the shutter was adjusted manually 
to equal the time of sweep of the spot across the 
cathode ray screen. Usually, of course, the 
picture is really the latter part of one cycle and 
the early part of the next ; but this is of no real 
consequence. 

The Engine.—To facilitate accurate control of 
the operating conditions, a single-cylinder 
water-cooled engine (2jin. bore and 3}in. stroke) 


mounted as a dynamometer The genera- 
tor could also be used to motor the engine, 
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power being supplied from a Ward-Leonard 
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controlled motor generator set. Both inlet and 
exhaust valves were operated by cams and push 
rods. For releasing compression, a spring- 
loaded poppet valve, located in the cylinder 
head, could be depressed by a hand lever. 

Coolant for the cylinder head and for the 
jacket was fed through separate supply pipes 
from a tank fitted with both electric heating 
elements and water coolers. The temperature 
of the coolant was controlled by a photo-electric 
thermostat actuated from a thermo-couple. 
The latter was embedded in the cylinder wall 
about jin. from the top of the liner and in. 
below the surface ; thus the temperature of the 
metal very near the working surfaces was main- 
tained constant with a differential of about 

1-8 deg. Fah. (1 deg. Cent.), irrespective of 
temperature gradients in the metal or between 
jacket and coolant. 

Standard commercial piston rings were used. 
Two compression rings, }in. wide, and an oil 
scraper ring were all located above the gudgeon 
pin. The piston was specially designed with 
the section immediately around the groove for 
the lower compression ring insulated by thin 
mica sheets from the rest of the piston. Two 
insulated leads, passing through holes in the 
piston ring groove, were fastened to the inner 
surface of the compression ring in this groove. 
The leads were strapped to the .connecting-rod 
and led away from its lower end along a scissors 
link motion to the bottom of the crankcase. 

The materials for the leads from the piston 
needed to be flexible and to have a high fatigue 
limit. Satisfactory results were obtained by 
using a commercial insulated wire consisting of 
ten strands of 34 S8.W.G. tinned hard-drawn 
copper, covered with a proprietary lacquered 
woven fabric. The overall diameter was only 
0-080in. 

Lubricating System—In the early experi- 
ments it was decided to work with an excess of 
oil supplied to the rubbing surfaces so that small 
variations in the quantity of oil woltlld not affect 
the lubrication. 

To minimise external contamination of the oil 
supplied to the cylinder, the oiling system for 
the cylinder and connecting-rod was kept 
separate from the rest of the engine. The oil 
supply pipe was passed through the crankcase 
upwards into the cylinder. A well-known make 
of automobile gear pump driven by a } H.P. 
motor was used to deliver the oil, which was 
directed on to the lower parts of the cylinder 
wall from four jin. diameter jets. Immersion 
heaters and a water cooling tube provided for 
the control of the oil temperature in the main 
oil feed tank. Sight-feed lubricators were used 
for the two main crankshaft bearings and for all 
timing and valve gear. From these parts the oil 
was drained to a separate sump, oil seals pre- 
venting it from entering the crankcase. 


RESULTS AND DIscUSSION 


General.—The procedure during the investi-’ 
gation has been to produce on a cathode ray 
screen a trace of the variation with time of the 
electrical contact resistance between the piston 
ring and the cylinder wall. With good con- 
ditions of lubrication the electrical resistance is 
high, while low-resistance values indicate 
breakdown of the lubricant film and consequen 
‘abrasive wear of the metal surfaces. : 

A review of the results obtained shows that in 
general there is a lower resistance, i.e., more 
metallic contact, in the regions of top and 
bottom dead centres than during the remainder 
of the cycle. By varying the conditions of 
operation it is evident that the amount of 
metallic contact may be increased or reduced ; 
and the main purpose of this paper is to demon- 
strate the applicability of this method to such 
an investigation. The following sections describe 
how the amount of metallic contact occurring 
between the piston ring and the cylinder wall is 
affected by such factors as compression, com- 
bustion, speed, oil viscosity, and oil temperature. 

The Effect of Compression.—From direct 
measurements of wear it has been established 
that maximum wear of the cylinder bore occurs 


at the top of the piston ring track. Among the) 


factors suggested as contributing to this distri- 
bution of wear are high temperatures, insufficient 


particularly when starting from cold and ‘the 
effects of high gas pressure of compression and 
explosion. 

Pressure in the combustion chamber is 
partially transmitted to the back of the piston 
ring through the clearance spaces between the 
piston and cylinder wall and between the upper 
side of the ring and the piston ring groove. This 
pressure behind the ring tends to extend it 
harder against the cylinder wall and contributes 
to the breakdown of the lubricant film. Experi- 
ments were carried out to determine the extent 
of the effect of compression on the lubrication. 

It must be noted here that the tests were 
carried out using the piston ring in the second 
ring groove of the piston with the top piston ring 
in position. The drop in pressure between the 
combustion space and the back of the ring 
would be greater than if measurements were 
made on the top piston ring. Also there were 
two small leakage paths along the holes through 
which the current and potential leads were 
passed to the piston ring. Thus, in the experi- 
ments the increase in pressure applied to the 
back of the ring was small. 

The Effect of Combustion.—Traces were taken 
with the engine driven externally, and were 
compared with those obtained when the engine 
was running under its own power. 

In these tests the top compression ring had 
been removed so that the ring under examination 
was subjected to the same order of pressure as 
the normal top ring of an engine. If the top 
ring was replaced, the small effect due to gas 
pressure behind the ring was even less notice- 
able. On the other hand, many modern engines 
have higher brake mean effective pressures 
and higher explosion pressures than the test 
engine, and the effect would, in all probability, 
be more marked. 

The results show, however, that for the engine 

used in these tests, the amount of metallic 
contact with the ine running under its own 
power was comparable to that observed when 
the engine was driven by an external motor. 
Since it is considerably easier to obtain close 
control and reproducibility of the operating con- 
ditions with a motored engine, the remainder 
of the investigations were carried out with the 
test engine directly coupled to a Ward-Leonard 
controlled electric motor. 
The Effect of Variation of Speed.—As the 
speed of a modern combustion engine varies 
over such wide limits, it is desirable to investi- 
gate any variation in lubrication with speed 
change. i wear measurements on the 
test bench or under actual service conditions 
are apt to be misleading, as there are so many 
contributory variables. 

By motoring the engine close contact could 
be exercised on the temperature and quantity 
of oil sprayed on to the cylinder wall, jacket 
temperature, &c.; while comparative results 
at different speeds were all taken within a few 
minutes. From a study of the variation of 
contact resistance with change of speed for a 
variety of operating conditions, a number of 
conclusions may be drawn. 

At low speeds the lubrication was far worse 
than for high speeds. This generalisation was 
verified over a wide range of viscosity and 
temperature (5-15 centistokes to 968 centi- 
stokes‘, and 10 deg. Cent. (50 deg. Fah.) to 
85 deg. Cent. (185 deg. Fah.) respectively. 

The Effect on Lubrication of the Speed Varia- 
tion Throughout the Cycle.—Study of lubrica- 
tion, with regard to the speed change of the 
piston during its travel, confirmed the average 
trends observed with varying engine speed. At 
top and bottom dead centres the relative 
sliding velocities of the surfaces are at their 
lowest, and at these points the lubrication was 
at its worst for the cycle. This type of cyclical 
variation is borne out at almost all times, and 
can be seen wherever the trace includes top or 
bottom dead centres. Thus the more rapid 
rate of wear at the ends of the piston ring travel 
is at least partly explicable as a velocity effect. 
The improvement in the quality of lubrication 
with speed was not so noticeable at higher 
temperatures. It might have been expected 
from the foregoing that, by increasing the speed 
of an engine, running under its own power, the 
lubrication would be considerably improved. 





oil, low relative sliding velocity of the surfaces, 
dilution of the oil with petrol and water, 


Owing, however, to the increase in temperature 


which almost certainly would accompany any 
increase in speed, the improvement in lubrica- 
tion would not be as great as expected. This 
heating of the oil has other serious disadvan. 
tages, as will be seen in the sections on tempera. 
ture and viscosity. 

These results clearly indicate one of the main 
reasons for excessive wear when an engine is 
idled for any length of time. The breakdown of 
the lubricating film is, of course, not the only 
cause. Generally the amount of oil supplied to 
the cylinder with the engine running slowly is 
_ than normal, and this, too, has considerable 

ect. 

The Effect of Oil Viscosity.—The study of 
cylinder lubrication in relation to oil viscosity 
is particularly interesting, and the method of 
analysis proved most suitable as a means of 

ing any breakdown of the oil film due to 
changes in the viscosity of the oil supplied to the 
cylinder wail. 

The clearest feature of the series of experi. 
ments was the demonstration of the generally 
accepted principle that the lubrication of tho 
piston rings, during continuous ing, is 
improved as the viscosity of the lubricant is 
increased. The generality of this result is 
unlikely to be impaired by the fact that the oils 
tested were all “‘ straight ’’ mineral oils, i.e. not 
blended with fatty acids. 

The results also indicated that, with the oils 
used, the surfaces of the piston ring and 
cylinder wall were never separated throughout 
the entire cycle by a continuous oil film. There 
was intermittent breakdown of the oil film to a 
varying degree, in all circumstances, although 
the heaviest oil used was more viscous than that 
commonly used in automobile practice. 

A reduction in the rate of wear, however, 
cannot be assured by simply making use of a 
thicker oil. With the common type of gear 
pump, fitted with a spring-loaded valve to 
bypass the output from the pump at a pre- 
determined pressure, the more viscous the oil 
used the less is the quantity of oil supplied by the 
pump. Another grave disadvantage of heavy 
oils is the considerable delay which may occur 
at starting, before the oil reaches the cylinder 
wall, 

Provided precautions are taken to reduce this 
initial delay in the supply of oil to the cylinder 
wall, it seems that considerable improvement 
in lubrication may be expected by the use of 
more viscous oils. Further, by use of a higher 
viscosity, oil consumption may be considerably 
reduced. : 

The Effect of Oil Temperature.—The thermal 
efficiency of an internal combustion engine may 
be improved by increasing the maximum 
temperature of operation. This necessarily 
results in higher temperatures for the com- 
ponent parts of the engine in the region of the 
combustion chamber and for the oil lubricating 
the piston, piston rings, and cylinder wall. It 
is important to determine the effect of tempera- 
ture change on the lubrication of the engine. 

Tests carried out with commercial mineral 
oils showed that there was a marked decrease in 
the degree of lubrication as the temperature 
increased. These were reversible on 
cooling over the range of temperature tested 
(20 deg. Cent. to 85 deg. Cent., i.e., 68 deg. 
Fah. to 185 deg. Fah.). 

This effect at first appeared to be another 
instance of the deterioration of lubrication with 
decrease of viscosity. However, a comparison 
of results taken with oils of different viscosities 
showed that the lubrication of the thicker oils, 
when raised in temperature to give viscosities 
equal to those of thinner oils, was worse. Thus, 
apart from consideration of viscosities, there 
was a very marked temperature effect. 

The practical implication of such a result, 
from the point of view of lubrication only, is to 
design and run engines as cool as possible. Con- 
flicting with this, however, are the findings of 
Williams (1940), who demonstrated that corro- 
sive wear increased greatly if the cylinder wall 
temperature at any stage of the cycle was near, 
or below, the dewpoint of the products of com- 
bustion. The desirable compromise, from con- 
siderations of lubrication, is to run the engine 
as cool as possible, but with a lower limit of 
temperature defined by the onset of corrosive 





troubles. The high rate of wear at starting is 
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due not only to delay in the oil reaching the 
cylinder wall, but also to the low temperature, 
leading to corrosive wear of the surfaces. It is 
thus advantageous to shorten the warming-up 
period as much as possible. 


SumMary AND CONCLUSION 


It was clear that, with the oils used, the 
surfaces of the piston ring and cylinder wall were 
never separated by a continuous oil film 
throughout the entire cycle. Intermittent 
breakdown of the oil film occurred to a varying 
degree, under all circumstances, even with oils 
much higher in viscosity than those commonly 
used in automobile practice. 

Experiments carried out to investigate the 
effect of speed variation on the quality of lubri- 
cation indicated that the lubrication improved 
very considerably with increase in speed. How- 
ever, this improvement in the lubrication with 
increase of engine speed was not so noticeable 
with hot oils. Study of the lubrication, with 
reference to the speed change of the piston 
during its travel, confirmed the trends observed 
with varying engine speed. The breakdown of 
the lubricant film was most marked near the 
ende of the stroke, where the relative sliding 
velocity of the surfaces was lowest for the cycle. 
Thus, low sliding velocity accounts, at least in 
part, for the more rapid rate of wear near the 
top and* bottom dead centres. 

A slight deterioration in lubrication was 
observed when the mean gas pressure in the 
cylinder was increased; i.e., when there was 
compression, the lubrication over the whole 
cycle became slightly worse. This deterioration 
was presumably due to the communication of 
pressure in the cylinder to the back of the piston 
ring through the clearance spaces. However, it 
would appear that, under normal conditions, the 
deterioration in lubrication due to gas pressure 
is slight. The high rate of wear at the top of 
the cylinder bore is more probably due to high 
temperatures, insufficient oil, low relative sliding 
velocity, dilution of the oil with petrol, or 
several of these factors in combination. 

A marked improvement in lubrication was 
observed with increased oil viscosity. The 
choice of optimum viscosity is linked with the 

initial delay which may occur at starting before 
the oil reaches the cylinder walls. The initial 
delay will be rendered longer by use of a more 
viscous oil, but provided precautions are taken 
to reduce this delay period, it seems that con- 
siderable improvement in lubrication may be 
effected by the use of more viscous oils. 
Further, by use of a higher viscosity, oil con- 
sumption may be considerably reduced. Con- 
sideration must be given, however, to the 
increased engine friction due to the higher oil 
viscosity and to any additional capital expense 
required to ensure the shortening of the delay 


Tests carried out with a series of commercial 
mineral oils showed a great deterioration in the 
lubrication as the temperature increased. 
Although the accompanying decrease in 
viscosity contributed appreciably to this dete- 
rioration, there was, apart from this, a very 
marked temperature effect. This is probably 
associated with Tabor’s observations on the 
deterioration of the lubricating properties of 
mineral oils at higher temperatures caused by 
the desorption of the polar constituents from the 
surface. Thus, from the point of view of wear 
prevention the engine should be run as cool as 
possible, the lower limit of temperature being 
determined by the onset of corrosion troubles. 
To reduce this corrosive wear, which is most 
noticeable in starting, the warming-up period 
should be shortened as much as possible. How- 
ever, for increased engine efficiency, the modern 
trend is toward higher operating temperatures, 
and it would appear advisable to use, in the 
lubricating oil, “‘ addition agents * which main- 
tain effective lubrication at high temperatures. 

Finally, the results indicate the applicability 
of this method of analysis to problems of 
cylinder lubrication and abrasive wear. The 
method is sensitive and the conditions of lubri- 
cation may be analysed in considerable detail 
at all stages of the cycle, resulting, in many 
cases, in more definite information on lubri- 
cation problems. Results obtained in a few 


conditions is likely to decrease the rate of wear, 
and the method thus saves much of the time 
that would be taken by the more conventional 
approach. The experiments should, however, 
be supported where possible by the more 
standard tests for wear on running engines. 





AN IMPROVED METHOD OF MEASURING PISTON 
RING WALL THRUST 


By B. Puau, Ph.D., B.Sc., A.M.I. Mech. E.§ 


Early in the course of a series of tests on 
lubricating oils in sin Je-cylinder aero-engine 
units, it became obvious that if reasonable 
repeatability and oil consumption control was to 
be obtained, considerable care must be exer- 
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FiG. 2—Typical Deflection-Load Curve 


cised in the selection of piston rings. Further, 
there was every possibility that a careful 
examination of the rings after test would serve 
to throw some light upon what had been happen- 
ing during the course of a test, ¢.g., a “ hot- 
stick’ may have had some effect on ring 
elasticity, though this effect would obviously be 
a function of the time of sticking. 

A method in general use for the routine com- 
parison of piston ring elasticities consists of 


graduated in ten-thousandths of an inch. 
Beneath the base-plate is an arm carrying at one 
end the balance pan and supporting at the other 
the plunger which applies the load to the ring 
and moves with the minimum friction in the 
ring holder. 

To use the apparatus, the adjusting ring is 
turned by means of the pin spanner, so that the 
plunger bears on the land of the ring being 
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Fic. 4—Polar Ring Thrust Patterns 


tested.’ The piston ring is then put in the 
holder, with the gap in the required position, 
and set true with the plug gauge. Then the 
adjusting ring is slackened back slightly so that 
it does not bear on the back face of the ring. 
Next the micrometer is screwed down until it 
makes contact with the ring. The point at 
which good contact is obtained is determined 





wrapping @ flexible band around the ring, one 
end of the band being 
attached to a rigid 


electrically. One lead from a dry battery is 





support, while from the 
other are suspended 
weights sufficient in 
value to close the ri 
gap to the “ fitted 
gap.” This method is 
in common use in in- 
spection departments 
and, within its scope, 
is a useful test. Its 
advantages are that it 
is quick and simple 
and provides a rough 
check on manufacture. 
Its big limitation is 
that it obviously gives 
a result which is of 
the nature of an aver- 
age, and does not bring 
out peripheral variation 
in ring wall thrust. For 
the comparison of used 
and unused rings, the 
only reliable method 
is one which takes into 
account the peripheral variation in wall thrust. 
The instrument described here was designed 
by the author for use with flat, taper-faced, or 
wedge-shaped rings, and can easily be modified 
for use with rings of any diameter. 

Fig. 3 is a front view of the main piece of 
apparatus, which consists of a ring holder bored 
the same size as the cylinder and recessed and 
screwed in the rear portion to take the adjusting 
ring. The ring holder is located on the base- 
plate by two dowels and held in place by two 
tap bolts. Attached to the back of the ring 
holder, but insulated from it, is a crossbar 
carrying the micrometer screw and dial 














minutes indicate whether a change in operating 


§ Royal Aircraft Establishment, Farnborough. 





Fic. 3—Front View of Ring Wall Thrust Apparatus 


connected to the terminal on the cross bar 
carrying the micrometer, the circuit being com- 
pleted through the micrometer, the terminal 
on the back of the ring holder, and a voltmeter 
of suitable range. At first a small lamp was 
used as an indicator, but on account of the diffi- 
culty of judging luminosity this was replaced 
by the voltmeter. Any lack of cleanliness at 
the point of contact is then apparent. With 
care it is possible to measure the deflection of 
the ring to one-half of one ten-thousandth of an 
inch quite easily. 

The procedure is, having set the ring with the 
gap in the required position, to place weights 
in the pan and measure the corresponding 
deflections. It has been found that on plotting 
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deflection against load, a curve of the form of 
that shown in Fig. 2 is obtained. At first, as the 
load is increased no deflection is recorded. Later 
& point is reached at which the deflection is 
proportional to the load and the straight line 
AB is obtained. If the load is still further 
increased, the deflection increases much more 
rapidly, and the curve C D is obtained, but the 
points in this region are scattered and not 
always repeatable as the load is removed while 
the points obtained in the region A B lie very 
close to the straight line and are repeatable as 
the load is removed. Further, on lubricating 
the working surface of the ring holder the degree 
of “‘ scatter’ of the points in the region C D is 
considerably reduced. 
From this it was concluded that as the load is 
increased a point is reached at which the load 
applied by the plunger to the ring just balances 
the outward thrust of the ring at that point. 
As the load is increased the ring deforms 
elastically until a point is reached at which 
some other factor begins to predominate. The 
portion A B, however, is always of appreciable 
length and for the purposes of this work the 
portion CD of the curve can be neglected. 
Plotting the portion A B with an open deflection 
scale, and extrapolating the line until it cuts the 
load axis, gives the wall thrust for the point on 
the ring. On repeating this process for a number 
of gap positions data for the drawing of a polar 
ring thrust pattern, such as those of Fig. 4, are 

obtained. 
(To be continued) 








Small Two-Phase Induction 
Motor 


TxE motor illustrated herewith was developed 
in the Admiralty’s Compass Department for 
use in applying torques for controlling the 
precession of gyros of the Admiralty gyro trans- 
mission unit Mk. II, and was adopted as the 


formed by copper strips secured in narrow slots 
in the laminations and soldered to copper end 
rings. Radio metal laminations and copper end 
rings are clamped on to the rotor shaft by means 
of a nut, and the twenty-one slots are skewed 
by one slot pitch to eliminate cogging. The 
shaft has been made of stainless steel, since in 
the second application mentioned it is fairly 
close to the magnetic compass, and consequently 
ordinary steel would be unacceptable. The 
deep narrow rotor bars and open-ended slots 


resistance at low rotor speeds. 


effective innovations of the war against the 
U-boat was the “ Hedgehog,” a mortar which 
could throw twenty-four projectiles 200 yards 
ahead of the attacking ship. In depth-charge 
attacks, when the charges were released when 
the attacker was over the U-boat, the last 200 
yards’ run-in had to be made “ blind ”’ and the 
U-boat could make a drastic last-minute altera. 
tion of course. Now the blind time was cut 
down to a matter of seconds. Each of the 
“‘ Hedgehog’s”” twenty-four projectiles was 


assist in providing a relatively flat speed-torque | lethal. They exploded only on contact and 
characteristic, since at high slip frequencies the|thus a hit should normally mean a kill. 
current in the bars is concentrated towards the | use of “ Torpex,” a new under-water explosive 
outer edge, giving. effectively greater rotor| produced at Woolwich Arsenal, gave the pro- 
jectiles their lethal power. 


The 





For the first application, as a torque motor, 


It was American scientists who produced the 





COMPONENTS OF INDUCTION MOTOR 


follow-up motor of the Admiralty transmitting 
magnetic compass, type III. The illustrations 
show a complete motor and the various com- 
ponents before assembly. The second illustra- 
tion includes stator and rotor punchings and a 


preformed stator coil before insertion. 


The motor is totally enclosed and flange 
mounted, having an aluminium alloy shell and 








INDUCTION MOTOR 


end shield. The stator leads are connected to 
an external terminal block secured to the end 
shield. The rotor is mounted in ball bearings 
and the shaft extension may be arranged to 
project at either end. The weight of the com- 
plete motor is 5$0z. The motor has been 
“‘ tropicalised ” to meet the requirements of the 
second application mentioned above. The 
stator core is built from radio metal laminations, 
0-010in. thick, secured by a brass or aluminium 
sleeve spun over at the ends. The assembled 
core is wound and impregnated and forms a 
readily replaceable unit, which is held inside the 
shell by means of a flexible brass clamping ring 
secured by the end shield. The stator windings 
are of the double layer concentrated type, the 
individual coils being preformed and inserted in 
the twelve-slot core to form a two-phase, six- 
pole system. 

The rotor is of squirrel-cage construction, 


the motor was required to operate on a supply 
of 333 cycles per second and works continuously 
under standstill conditions. Under these con- 
ditions the temperature rise at 20 volts per 
phase is about 30 deg. Cent , the maximum out- 
put, at a speed of 4500 r.p.m., is about 1-4 watts, 
and the torque with 20 volts on each phase is 
about 38 gram-centimetres. For the second 
application, as a follow-up motor, the available 
supply was at a frequency of 400 cycles per 
second and one phase is constantly energised, 
while the second phase is supplied from the 
output of a valve amplifier in proportion to the 
misalignment of following. Under these con- 
ditions a fixed-phase voltage of 30 volts gives a 
temperature rise of about 30 deg. Cent. in normal 
operation. The maximum output at 5000 r.p.m. 
is a little over 2 watts and the torque with 
30 volts on each phase is about 50 gram- 
centimetres. 

The existing stator winding is of No. 36 
8.w.g. nylon-covered wire. The use of smaller- 
gauge wire would allow increase in applied 
voltage and proportional reduction in current 
requirements. 








Anti-U-Boat Weapons 


Some of the weapons that helped to beat 
the U-boat can now be described. It was in 
1943 that the enemy suddenly unleashed the 
weapon expected to change the whole course of 
the Battle of the Atlantic—a torpedo which 
could “home” on the noise of a ship’s pro- 
pell r and chase its victim before striking. 
British scientists and members of the n_val staff, 
although in the dark as to the exact nature of 
this secret weapon, had forecast its probabilities 
so accurately that material and tactical counter- 
measures could be put into force at once. One 
of these was a gadget. called “ Foxer,” towed 
astern of a ship. And it did “‘ fox ” the acoustic 
torpedo, for not a single ship was sunk w. il» 
using the British “Foxer.” “Foxer” was ready 
several months before the Germans launched 
the “ torpedo with a brain,” and one complete 








“Sono Buoy,” a buoy with a hydrophone and 
a radio set installed in it. Searching aircraft 
dropped them in the sea and then listened-in 
to U-boats under the water, so that they could 
locate and attack them unseen. 








Catalogues 


George Kent, Ltd., Luton, Bedfordshire.—Publica- 
tion No. 897 on Multelee pyrometers. 

ALFRED Hersert, Ltd., Coventry.—Illustrated book- 
let on negative rake cutting. (Price 2s. 6d.) 

G. anp J, Wer, Ltd., Cathcart, Glasgow.—Publica- 
tion No, 135 on the Weir ‘‘A’’ size refrigerator. 

Quasi-Arc Company, Ltd., Bilston, Stafis.—Quasi- 
Arc Welding Manual, first edition. (Price 3s. 6d.) 

MitcHett EnorIneerine, Ltd., 1, Bedford Square, 
W.C.1.—Illustrated booklet dealing with wagon tipplers. 

Dovtron anp Co., Ltd., Lambeth, 8.E.1.—Booklet 
on “‘ Stoneware in Industry,” by R. Ward and A. C, H. 
Pryce. 

Hopxinsons, Ltd., Huddersfield.—Catalogue No. 4500 
illustrating and describing centrifugal purifiers and 
clarifiers. 

Witt1am Jessop anp Sons, Ltd., Brightside Works, 
Sheffield, 1.—Catalogue on Jessop-Saville special alloy 
and tool steels, 

Joun M. HenpERSON anv Co., Ltd., King’s Works, 
Aberdeen.—lIllustrated catalogue of mechanical handling 
and transporting equipment. 

ConsoLipaTep Pneumatic Toot Company, Ltd., 232, 
Dawes Road, 8.W.6.—Publication 8.P.276 on straight 
lift pneumatic hoists and rams. 

EQuiPMENT AND ENGtIneerine Company, Ltd., 2 and 
3, Norfolk Street, Strand, W.C.2.—Leaflet on ‘* Mag- 
nalite ” fluorescent crack-detecting ink. 

Sremens Execrric Lamps anp Svuppties, Ltd., 
38-39, Upper Thames Street, E.C.4.—Price list No. 980 
of *‘ Sieray ” fluorescent lamps and fittings. 

Biaw-Knox, Ltd., Clifton House, Euston Road» 
N,W.1.—Illustrated booklets on Blaw-Knox scrapers, 
concrete pumps, storage bins, and steel shuttering. 
Drayton REGULATOR AND INSTRUMENT COMPANY, 





|Ltd., West Drayton, Middlesex.—Summarised cata 


logue illustrating and describing the firm’s range of 
manufactures. 

Burton, Grirrirus anv Co., Ltd., Mackadown Lane, 
Marston Green, Birmingham,—Book illustrating and 
describing tools and attachments for B.S.A. single- 
spindle automatic screw machines. (Price 10s. 6d.) 

British THomson-Hovuston Company, Ltd., Rugby. 
Descriptive list No. 5620-1, dealing with cubicle- 
mounted grouped motor contro) for power station 





escort group was fitted with it within seventeen 
days of the first attack. One of the most 


spntietines material-handling plant, pumping stations, 
Ce 
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Markets, Notes sad News 


The prices quoted herein relate to bulk quantities. 


Trade of the United Kingdom 


In “ Accounts Relating to the Trade of the 
United Kingdom During January-September, 1945.” 
published at the end of last week by H.M. Stationery 
Office (price 2s. 6d.), detailed figures are given 
regarding our overseas trade for the first nine 
months of 1944 and 1945. For purposes of com- 
parison, three-quarters of the totals for the year 
1938 are also included in the tables. A re-export 
account is given, as well as a table showing the value 
of the United Kingdom’s exports, imports, and 
re-exports in trade with each British and foreign 
country. The particulars given are on the same 
lines as those already published for the first half of 
1945 and for each of the war years. Figures 
relating to the months of July and August, 1945, 
have already been issued separately. Taking the 
third quarter of 1945, the value of United Kingdom 
exports, other than munitions, amounted to £99 
million, compared with £71 million in the first 
quarter and £102 million in the second quarter of 
the year. Exports to liberated countries in Europe 
amounted to £21 million in the third quarter, of 
which £10 million represented relief shipments. 
The latter, together with exports of relief supplies 
to the Far East, and exports to the United States 
under regiprocal aid, represented about 12 per cent. 
of the total exports ; the corresponding proportion 
for the second quarter being 17 per cent. The 
monthly movement for exports has been somewhat 
erratic. Two-thirds of the August increase was 
caused by larger exports to Russia—over £3 million, 
compared with £600,000 for July—but exports to 
that country in September were negligible, thus 
accounting for over two-fifths of the reduction in 
the total. It may be noted from the statistics that 
exports of coal were three-quarters higher in the 
third quarter than in either of the two preceding 
quarters, as a result of the start of non-military 
supplies to France and Belgium and of exports to 
Scandinavia. The quantity exported was, however. 
only one-tenth of that in 1938. The rise for manu- 
factured goods between the second and third 
quarters was brought about by larger exports of 
metal goods and of miscellaneous manufactures, 
which were partially offset by a small reduction for 
textiles. The volume index for metal goods rose 
from 39 to 41, the increase being attributable to 
iron and steel manufactures, exports of which have 
been rising since the termination of the lend-lease 
arrangements last January ended the restrictions 
imposed on the classes of goods which could be 
exported. Exports of vehicles have risen to £4-6 
million in the third quarter, but exports of machinery 
have been maintained at about the same level 
throughout the year. The value of total imports 
in the third quarter of 1945 averaged £91 million a 
month, or £9 million below the monthly average for 
the first half of the year, the figures for both these 
periods including imports by Government Depart- 
ments of goods other than munitions. Re-exports 
in the third quarter averaged £4-8 million a month, 
compared with £5-6 million in the second quarter 
and only £2-2 million in the first. Allowing for 
changes in average values, the volume of retained 
imports was 11 per cent. below the average for the 
first half of the year. 


Scotland and the North 

Evidence of the increasing demand for 
iron and steel continues to be shown by the number 
of inquiries reaching Scottish producers. Home 
requirements are extensive, and the steel needs of 
overseas customers are an especially prominent 
item in the industry at present. The proportion of 
orders on overseas account allocated to Scottish 
producers now represents a considerable tonnage. 
and buyers from other countries are pressing for 
further quantities. The liberated territories of 
Europe are naturally absorbing a large proportion 
of the present export allocation, but the needs of 
other purchasers abroad have to be borne in mind 
in relation to the general export trade of this 
country. Pig iron producers are receiving adequate 
supplies of raw materials, and are maintaining steady 
outputs which are rapidly absorbed. The steel 
plants have a great deal of work in hand. ‘Business 
in plates has expanded since the beginning of this 
period, and the quantities required for export, as 
well as a growing demand from the shipbuilding 
industry, are making a useful contribution to the 
order books of the plate mts. Locomotive 
builders and power plant producers are also busy. 
The demand for heavy constructional steel is still 
rather slow, but there is increasing call for light 
sections and bars, both on home and overseas 
account. Re.rollers are receiving supplies of semis 
which are sufficient for their present needs, but the 
demand for billets, especially, is insistent, and 
although the material purchased in the Dominions 





Export quotations are f.o.b. steamer 


will no doubt help the supply position, British 
producers of semis are maintaining big outputs, 
which are wholly taken up. The sheet trade is 
still the busiest section of the steel industry, and 
there is no abatement in the demand. The mills 
turning out light-gauge black sheets are now in 
many cases naming the latter part of the second 
period of next year for delivery of the orders they 
are able to accept. The position with regard to 
deliveries of galvanised sheets is slow to improve. 
Galvanisers have many months’ work in hand, and 
their outputs are as good as their restricted labour 
supply permits. Some improvement may be 
expected as more labour becomes available, but 
increased output depends also on the quantities 
of black sheets which can be allocated for gal- 
vanising. Lancashire iron and steel markets are 
moderately active, and fresh business in many 
descriptions is coming forward steadily. Trade in 
pig iron has not shown any new features in the 
past few weeks, and would undoubtedly become 
more active if the foundries had more labour. The 
textile machinery foundries could do with more 


workers, and the general engineering, jobbing, and | lig 


light castings foundries are also similarly restricted. 
Business in finished iron is fairly regular, there 
being a well-maintained demand for best and Crown 
quality bars. Most descriptions of semi-finished 
steel are in brisk request, and good tonnages of 
blooms, billets, and rods are passing regularly to 
users. Trade in mild steel bars, apart from those 
of the smallest diameters, remains good, and there 
is also an active demand for black bars required 
for bright drawing. The plate mills are com- 
fortably booked, and business in sheets continues 
to be brisk. 


North-East Coast and Yorkshire 


The North-East Coast iron and steel plants 
continue at a high rate of activity, and business 
remains quite brisk, although it is not easy to place 
additional orders at present with the hope of early 
delivery. Many steelmakers are now heavily com- 
mitted for the first period of the New Year, and 
bookings in some descriptions extend well into the 
second period. With the increasing demand from 
overseas and from home sources, the iron and steel 
industry is assured of plenty of work for some time 
to come. Production figures show the considerable 
advance that has been made in the last few months. 
Now that bigger quantities of high-grade Swedish 
and North African ores are available, there is some 
improvement in pig iron outputs. The demand, 
however, is becoming more insistent, especially for 
foundry pig iron. Deliveries at present only just 
meet consumers’ needs, and, in the light castings 
foundries especially, there is bound to be further 
development of business as soon as a more adequate 
supply of labour is forthcoming. The supply 
position regarding hematite is more satisfactory 
than it was, and most of the essential home needs 
are being met. In the steel trade there is not quite 
so much concern about supplies of semi-finished 
material. A proportion of the quantity imported 
from the Dominions is now being distributed, but, 
even so, re-rollers continue to exert a good deal of 
pressure ort home producers, and outputs of billets, 
sheet bars, and other semis are at a high level. 
With an increasing demand for bars, light sections, 
and other re-rolled items, the consumption of semis 
is at a high rate, for as well as fulfilling home require- 
ments, re-rollers have a fair amount of export 
business in hand. Business in steel plates has 
expanded a great deal during the last two or three 
months, and is likely to gain further strength in view 
of the more active conditions prevailing in the ship- 
yards. There are now many contracts in hand for 
new ships, and, in addition, the plate mills are 
receiving a good deal of work from locomotive 
builders and other heavy engineering branches. 
Makers of light-gauge steel sheets continue to work 
at full capacity, and inquiries are still coming 
forward. It is difficult, however, for the sheet mills 
to take on further business at the present, as their 
commitments already extend well into next year. 
There is considerable pressure for galvanised as well 
as black sheets, but the outputs of the galvanising 
departments are in large measure regulated by the 
amount of labour available. In Yorkshire the steel 
industry is making some headway in the transition 
to peacetime production, although in some branehes 
the shortage of skilled labour continues to exercise 
restraint. The output of steel ingots is fairly steady 
and both the basic steel and acid carbon departments 
have good orders in hand. The finishing depart- 
ments are finding the labour supply position diffi- 
cult, especially as a good many export inquiries for 
various products are circulating. Makers of railway 
and track equipment have considerable orders in 


hand, and shipbuilding material is also in de 





demand.i much difficulty in covering 


Unless otherwise specified home trade quotations are delivered f.0.t. 


Stainless steel is in increasing request, but firms in 
the Sheffield district are hampered by the lack of 
polishing capacity. Following discussions last 
week-end with the cutlery trade in Sheffield, the 
President of the Board of Trade stated that it was 


pro; to set up a “ working party” for the 
cutlery industry. 
The Midlands and South Wales 


Most departments of the Midlands iron 
and steel industry are now well placed for work, 
and the demand for many products continues to 
show improvement. Home needs are increasing as 
the change over to peacetime conditions makes 
progress in the iron and steel consuming trades 
and export inquiries are also becoming more numer- 
ous. There is therefore every indication that the 
iron and steel industry is likely to be well occupied 
in the future, although at the moment the develop- 
ment of some sections is restrained by i uate 
labour supplies. There is little fresh to record 
regarding the pig iron position. Production is not 
more than sufficient to meet existing needs. The 
ight castings foundries, which require a good deal 
of high-phosphorus pig iron, are not yet in a position 
to dle much more work. The demand for light 
castings is continually becoming stronger, however, 
and as soon as the foundries have more labour 
available they will undoubtedly require better 
allocations of pig iron. The general engineering 
foundries turning out heavier castings have not 
been able to change over quickly to production of a 
gama nature. Their capacity has, of course, 

almost entirely taken up with war work, but 
other business is now coming forward steadily, and 
the normal trade of the general foundries is being 
recovered. The finished iron works are maintain- 
ing a moderate level of employment, business in 
best and Crown quality bars showing favourable 
development. Business booked in Nos. 3 and 4 
grade bars is sufficient to ensure regular employment 
for some weeks to come. The steel plants are 
active, and for most descriptions producers have 
extensive commitments. The sheet mills in par- 
ticular are overloaded with work, and there is now 
little opportunity to give consideration to new 
business that ‘is offering. Rerolling mills engaged 
in the production of small bars, light sections, and 
strip have increased their activity a good deal 
during this period, and are consuming larger 
tonnages of semi-finished material. Some quan- 
tities of imported billets are now being distributed 
and will help to relieve the rather difficult supply 
situation. ‘The market for special steels remains 
rather lifeless. In South Wales the iron and steel 
industry is showing a moderate rate of activity 
generally, with some departments making particu- 
larly good progress. The production of semi- 
finished steel is maintained at a high rate as users 
of billets and sheet bars are regularly taking up big 
tonnages. In the finished steel branches business is 
expanding. In the last few weeks more interest 
has been shown in heavy structural material, and 
there is also an improved request for light sections. 
The call for both heavy and light plates is main- 
tained, and there is no abatement in the vigorous 
demand for steel sheets. New business in sheets 
is difficult to place, except at distant delivery. The 
tinplate market displays no outstanding features, 
as makers are fully booked. The demand is good, 
and home users are endeavouring to cover some of 
their needs for the first period of the New Year. 


Tron and Steel Scrap 

A fair amount of activity may be seen in 
the iron and steel scrap markets in most districts. 
With increasing steel production, works continue 
to make a strong demand for good quality material, 
and big tonnages are passing regularly into con- 
sumption. Business.in heavy mild steel scrap has 
been increasing for some time now, and users of this 
material are always ready to secure good quan- 
tities, rs gues in furnace sizes. Bundled stee! 
scrap and hydraulically compressed steel shearings 
are also sought after, and all available quantities are 
oe of without difficulty. Heavy and chipped 
mild steel turnings are not very plentiful in some 
districts, and there is consequently a brisk demand 
for any parcels offered. Mixed wrought iron and 
steel scrap for basic steel furnaces is a description 
which is in increasing request. There is a constant 
demand for good-quality heavy material of this 
kind, and business in light material has been rather 
more active lately, although the call at present does 
not absorb all that is arising. ‘The demand for 
compressed basic bundles is strong enough to keep 
the presses well engaged. In some places an improve- 
ment may be seen in the tonn: of cast iron scrap 
coming into the market, and users are not finding so 
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Notes and Memoranda 





Rail and Road 


PoweEr-OPERATED Hanpd Toots For Ramway 
Worx.—A large number of power-operated hand 
tools, particularly suited to railway work. are now 
on the market, and in order to acquaint its staff in 
the chief engineer’s department with what is avail- 
able, the London and North-Eastern Railway Com- 
pany has prepared a private exhibition at King’s 
Cross Station. Staff from all over the company’s 
system will visit the exhibition to inspect, and in 
some cases see working, power hand tools of all 
kinds. The knowledge of the existence of such tools 
is intended to promote their increased use to the 
benefit of working efficiency and, as time and labour- 
saving devices, reduce the demands on manpower. 
The exhibits include drills, saws, screwdrivers, 
planers, sanders, hammers, shears, nut runners, 
grinders, valve refacers, &c., and also welding and 
oxy-acetylene plant and equipment for flame 
cleaning steelwork prior to painting. Some of the 
tools shown are available for either pneumatic or 
electrical operation, and may be readily moved from 
place to place for in situ work. 


Air and Water 
regret to 


THe Late Mr. J. A. PEarson.—We 

learn from Scotts’ Shipbuilding and Engineering 
Company, Ltd., Greenock, of the death of their 
shipbuilding general manager, Mr. John Alexander 
Pearson, which took place on November 24th. 

Loss oF THE HanpiEy-Pace ProroryPe 
** Hermes ” ArrcraFT.—It is with deep regret that 
we have to record the loss of the prototype Handley- 
Page “‘Hermes” four-engined air liner, which 
crashed at Radlett on Sunday afternoon last, while 
making its initial test flight. The company’s chief 
test pilot, Flight-Lieutenant J. Talbot, and Mr. E. A. 
Wright, the chief technician, of the company were 
killed. On Monday, December 3rd, an official inquiry 
into the accident was opened by the Air Ministry’s 
Chief Inspector of Accidents. 

American Crvm Arcrarrt To Use BrirTisH 
Enecrves.— It is just announced that the new 
American Douglas “‘ Skymasters ’’ D.C.4M aircraft 
to be built in Canada by the Government-owned 
factory, Canadair, Ltd., of Montreal, to the specifi- 
cation of the Douglas Aircraft Corporation, of Santa 
Monica, for operation by Trans-Canada Airways on 
the North Atlantic route and for Trans-Continental 
flying, will be equipped with ‘‘ Merlin 150 ” engines 
now being built at the Rolls-Royce factory at 
Derby. This is a notable departure from the usual 
American practice, as practically all American 
aircraft use air-cooled radial engines. The “‘ Merlin 
150” is a two two-stage, supercharged 
engine, specifically developed for civil flying. 


Contracts and Orders 


Tae Barrisa Inpra STEAM NAVIGATION COMPANY, 
Ltd., London, has placed a contract with the 
Burntisland Shipbuilding Company, Ltd., to build 
two motor cargo vessels of 5500 tons deadweight. 
The vessels are to be of the single-deck long-bridge 
type and will be about 350ft. in length. The main 
propelling machinery is of Doxford diesel opposed- 
piston type, rated at 1780 B.H.P., and will be 
supplied by Barclay, Curle and Co., Ltd., Glasgow. 

Vickers-Armstroncs, Ltd., has received an 
order from the Peninsular and Oriental Steam 
Navigation Company for a passenger liner for the 
China service. This is in addition to the order for a 
vessel for the Australian service which has already 
been announced. The vessel is of about 23,000 tons 
displacement and will be laid down at Barrow during 
the summer of 1946. 


[Personal and Business 


Dr. James:GreEIG has been appointed to the 
University Chair of Electrical Engineering, King’s 
College, London. 

THE MANCHESTER GEOLOGICAL AND MINING 
Socrety’s headquarters are being transferred on 
December 14th to Harvester House, 37, Peter Street, 
Manchester, 2. 

Mr. W. Crakk, 64, Victoria Street, Westminster, 
8.W.1, has relinquished his position as works 
manager of the British Vacuum Cleaner and Engi- 
neering Company, Ltd. 

Mr. L. P. Lorp has been elected chairman and 
managing director of the Austin Motor Company, 
Ltd. Mr. J. Gibson Jarvie and Major A. C. Herring 
have been appointed directors. 

Tue Socrety or British Arrcorarr Con- 
STRUCTORS announces the appointment of Mr. 
Edward C. Bowyer as chief executive of the Society 


with the title of director. .Mr. Bowyer joined the 
Society in 1930 to organise the aircraft industry's 
public relations, and for that purpose founded 
the Society’s information department. He was 
appointed principal assistant to the Chairman of 
the Society in 1938, and early this year became 
executive-in-charge of the Society’s newly formed 
expert section. 

Morris Motors, Ltd., inform us that from 
January Ist, 1946, the sales department for Morris 
industrial i will operate from the engines 
branch, Courthouse Green, Coventry (telephone, 
Coventry 88701). 

Mr. C. F, Barston has been appointed Midland 
branch manager of the British Aluminium Com- 
pany, Ltd., at Lansdowne House, 41, Water Street, 
Birmingham, 3 (telephone No., Birmingham Central 
3053 ; telegrams, Britalumin, Birmingham), Mr. 
E. V. Pannell will retire at the end of the year, after 
thirty-four years’ service with the company. 

A. C. Wicxxam, Ltd., Coventry, announces that 
its London office address for home sales only, under 
the control of Mr. J. M. Morris, is now 38-39, 
Stratton Street, Piccadilly, W.1 (telephone No., 
Grosvenor 2726; telegrams, “ Autosella, Piecy '’). 
A new department has been set up for the sale of 
surplus and used machine tools, and will operate 
from the same address under the direction of Mr. 
T. A. Boost. The export sales department will still 
operate from 10, Princes Street, Westminster, 
8.W.1, under the control of Mr. W. D. Colin York. 

Mr. C. E. Rockwett has formed the Rockwell 
Machine Tool Company, which is at present operat- 
ing from temporary offices at 1, Halsbury Close, 
Stanmore, Middlesex. tions are being 
made to market a range of British and American 
power presses and machine tools. Mr. Rockwell 
was for twenty-one years on the staff of E. H. Jones 
(Machine Tools), Ltd., and at the time of his resigna- 
tion from that company last October he was director 
and general manager. He has been joined in his 
new company by Mr. J. Middleton, who was 
secretary of E. H. Jones (Machine Tools), Ltd., for 
nearly ten years. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetinge inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Derby Society of Engineers 
Monday, Dec. 10th.—School of Arts, Green Lane, Derby. 


“Permanent Prefabricated Houses,’’ G. Gray. 
7 p.m. 
Institute of British Foundrymen 
Saturday, Dec. 8th.—Newoasttz Brancu: Neville 


Hall, Newcastle-on-Tyne. Discussion on “Foundry 
Problems.” 6 p.m.—Scorrish: Brancn: Royal 
Technical College, George Street, Glasgow. “‘ Cast- 
ing Inspection,” P. Cook. 3 p.m.—West Rroina 
Brancu: Technical College, Bradford. ‘“‘ Training 
Problems in the Foundry,” G. W. Green. 6.30 p.m. 
Saturday, Dec. 15th—E. Mivtanps Brancu: Tech- 
nical College, Loughborough. ‘“‘Some Principles 
of Production Control and their Application to the 
Manufaeture of Steel Castings,” A. B. Lloyd. 


6 p.m, 
- Institute of Marine Engineers 
Tuesday, Dec. 11th.—85, The Minories, E.C.3. ‘“‘ Deck 
Machinery, with Particular Reference to Latest 
Developments,” T. 8. Brown. 5.30 p.m. 
Institute of Transport 


Monday, Dec. 10th,—Inst. of Electrical Engineers, Savoy 
W.C.2. “Five 


Place, Victoria Embankment, 
of Commercial Transport, with 
Inferences sbout its Future,” E. 8. Shrapnell- 


Smith. 5.30 p.m. 


Institute of Welding 

To-day, Dec. Tth—Souta Lonpon Branca: Edric 
Hall, Borough Polytechnic, Borough Road, 8.E.1. 
“ Welding of Plastics,” Dr. Hain and Dr. Zado. 
7.30 p.m. 

Friday, Dee. 14th.—Bieminauam Branca : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘Fabrication and Welding of Bridging 


Equipment,” R. G. Braithwaite. 6.30 p.m. 


Institution of Automobile Engineers 

To-day, Dec. 7th—Gtascow Brancu: Inst. of Engi- 

neers and Shipbuilders, 39, Elmbank Crescent, 

and Air Conditioning of 
7.30 p.m. 


Glasgow * Heati 





Vehicles,” K. B. Hi 





Dec. 10th.—LeytaND BRaNncH: 


Leyland 
Club, Thurston Road, Leyland. Discussion 
on “* Bus Design from the Operator’s Point of Viow, 
with Special Reference to the Difference Betwoon 


Monday, 
Boo 


British and American Practice."" 7 p.m, 

Thursday, Dec. 13th.—Dersy Branco: School of Art, 
Green Lane, Derby. “Aspects of Some Cylinder 
and Crankshaft Systems on Motor-Cycles and Light 
Cars,” G. Bradshaw. 7 p.m. 

Monday, Dec. 17th—Gutascow Brancn: Inst. of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow. ‘The Internal Combustion Engine for 
Modern Watercraft,” J. H. Macdonald. 7.30 p.io. 

Institution of Chemical Engineers 

Saturday, Dec. 8th.—N.W. Branon: College of Tech- 
nology, Manchester. ‘‘ Planned Maintenance in a 
Chemical Works,” F. P. Lett. 3 p.m. 

Institution of Civil Engineers 

Tuesday, Dec. 11th.—Great George Street, 8.W.1. 
“*Cement Gun Repairs to Maritime Reinforced 
Concrete Structures, with Special Reference to 
the Town Quay, Southampton,” J. P. M. Pannell. 
5.30 p.m, 

Institution of Electrical Engineers 

To-day, Dec. Tth—N.W. Centre: Engineers’ Club, 
Albert Square, Manchester. ‘Applications of 
Radio Technique to General Measurements,” G. R. 
Polgreen. 6 p.m, 

Monday, Dec. 10th.—N.E. Centre: Neville Hall, 

Westgate Road, Newcastle-on-Tyne. ‘‘ Factors 
Influencing the Design of Electric Lighting for 
Building Interiors,” R. O. Ackerlgy. 6.15 p.m. 

Tuesday, Dec. 11th.—N.W. Centre: Engineers’ Club, 
Albert Square, Manchester. “Excess Current 
Protection by H.R.C, Fuses on Medium Circuits,” 
R. T, Lythall. 6 p.m. 

Wednesday, Dec. 12th.—Suerrietp CENTRE: Central 
Library, Tudor Place, Sheffield. Inaugural Address 
by President, P. Dunsheath. 7.15 p.m.—Trans- 
Mission Section: Savoy Place, Victoria Embank- 
ment, W.C.2. “ Mechanical Stresses in Transformer 
Windings,” E. Billig. 5.30 p.m. 

Thureday, Dec. 13th.—InstatLaTions Section: Savoy 
ace, Victoria Embankment, W.C.2. Mineral - 
nsulated Metal Sheathed Conductors,” F. W. 

Tomlinson and H. M. Wright. 5.30 p.m. 

Friday, Dec. 14th.—MeasvureMeNTs Section: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ A Precision 
A.C.-D.C. Comparator for Power and Voltage 
Measurement,” G. F. Shotter and H. D. Hawkes. 
5.30 p.m. 

Meneaioncs ton: 15th.—N. Miptanp Stupents: City 
Electricity Offices, Whitehall Road, Leeds. ‘‘ Power 


Transformer Maintenance,” A. E. Shearer. 2.30 
p.m. 
Institution of Mechanical Engineers 
To-day, Dec. 7th.—The University, Edinburgh. ‘‘ The 


Scientist in Wartime,” Sir Edward Appleton. 
7.15 p.m. 

Thursday Dec. 13th.—Scorrisa Grapvuates: Royal 
Technical College, Glasgow. ‘* The Production and 
Operation of Pneumatic Tools,” J. McLeman. 
7.30 p.m. 

Friday, Dec. 14th—N,W. Brancu : Manchester Central 
Library, Manchester. ‘The Early History of the 
Whittle Jet Propulsion Gas Turbine,” Air Com- 
modore F. Whittle. 6.45 p.m. 

Saturday, Dee. 15th—Mtptanp Grapvates: Works 
of Robert Hyde and Sons, Stoke-on-Trent. ‘The 
Engineer in Peace,” F. J. Camm. 6 p.m. 

Institution of Production Engineers 

Tuesday, Dec. 11th.—Luton anp District SEcrion : 

Town Hall, Luton. “ Die Casting,’”’ H. Fairbairn. 


7 p.m. 
Junior Institution of Engineers 
Saturday, Dec. 8th.—39, Victoria Street, 8.W.1. Pre- 
sidential Address, ‘‘ Atomic Energy,” Sir George 
Paget Thomson, F.R.8. 2.30 p.m. 
Friday, Dec. 14th._—39, Victoria Street, 8.W.1. ‘“‘ The 
Churchill Tank: Its Development and Manu- 
facture,” A. R. C. Smart. 6.30 p.m.—SH#EFFIELD 
Section: Metallurgical Club, West Street, Shef- 
field. ‘* Aut bile Maint and R dition- 
ing, Commercial, and Private,” H. C. Bentley. 
Keighley Association of Engineers 
Friday, Dec. 14th.—Devonshire Building, Devonshire 
Street, Keighley. Films on Mulberry Harbour, 





Operation “ Pluto,” Bailey Bridge, and Valley of 
the Tennessee. 7.30 p.m. 
Newcomen Society 


Wednesday, Dec. 12th.—Inst. of Structural Engineers, 
11, Upper Belgrave Street, S.W.1. “Sinking a 





Northumberland Colliery in 1761-62,” E. W. 
Swan; and ‘“ Windmill Winding Gear,” Rex 
Wailes. 5.30 p.m. 
Royal Aeronautical Society 
Tuesday, Dec. 1\th.—Inst. of Mechanical Engine 
Storey’s Gate, 8.W.1, ‘‘ Meteorology and High- 
Altitude Aviation,”’ N. Feather, 6.30 p.m. 
Royal Institution of Great Britain 
“The 


To-day, Dec. Ith.—21, Albemarle Street, W.1. 
Advent of the Aircraft Gas Turbine,”’ Air Com- 
modore F. Whittle. 5.15 p.m. 

Stephenson Locomotive Society 

Saturday, Dec. 8th.—4, Bury Old Road, Manchester. ‘A 

Steam Railway Miscellany,” C. E. Box. 6,30 p.m. 
Sheffield Metallurgical Association 

Tuesday, Dec. 11th.—Metallurgical Club, West Street, 
Sheffield. “ Hydrogen and its Importance in Large 
Masses of Steel,’ C. Sykes. 7 p.m. 

Women’s Engineering Society 

Thursday, Dec. 13th.—Mancuetster Branca : Engineers’ 

Club, Albert Square, Manchester. ‘‘ Recent Trends 

in the Education of Engineers,’ H. Wright Baker. 





6.20 p.m, 
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Atmospheric Pollution in Leicester 


Tue Department of Scientific Researeh 
“Scientific Survey on Atmospheric Pollution 
in Leicester” has now been published by the 
Stationery Office, price 3s. net. During the 
three years 1937 to 1939, three officers of the 
Department were engaged in making full-time 
systematic observations of atmospheri¢ pollu- 
tion in Leicester, with the full co-operation of 
the city authorities. Special instruments were 

for this work, and the results obtained 
have now been fully worked out, They should be 
of great interest to other municipal ..utho ities 
who are attempting to make their towns and 
cities cleaner. The distribution of atmospheric 
pollution in the neighbourhood of an industrial 
town has now been measured and investigated. 
The principal agents causing pollution have 
been determined, the most serious of which is 
the burning of bituminous coal. The concen- 
tration of smoke and its diffusion has been 
closely studied. It has been found that wind 
does very little to reduce the concentration of 
smoke pollution in the air over a town. At 
Leicester it was found that the highest concen- 
tration was only moved about half a mile by a 
strong wind. ‘Turbulence, it is shown, is the 
t factor in dispersion. The ultra-violet 
daylight integrator showed a reduction of at 
least 30 per cent. owing to ultra-violet rays 
being cut out by smoke in the winter months. 
Although Leicester is surrounded by a broad 
belt of agricultural country, it was established 
that between 10 and 40 per cent. of the total 
smoke pollution of the city comes from other 
industrial areas. In different directions of 
wind, smoke and ‘sulphur dioxide were identified 
as coming from London, Birmingham, Stafford- 
shire, and the West Riding of Yorkshire; the 
national side of the problem is thus emphasised. 
The survey is important with regard to the 
results achieved, and it also advances sug- 
gestions for further research on this pressing 
problem. 


The G.W.R. Llangollen Railway 
Accident 


TuE report of Lieut.-Colonel G. R. 8. Wilson, 
who was assisted by Mr. C. T. Gardner, Deputy 
Director of Canals, Ministry of War Transport, 
on the accident which occurred about 4.51 a.m. 
on December 7th, 1945, near Sun Bank Halt, 
between Trevor and Llangollen, on the Ruabon 
and Barmouth line of the Great Western Rail- 
way, has now been presented to the Ministry of 
War Transport. At this section of the line the 
canal runs about 37ft. above the line, and above 
the canal and some 25ft. higher, is the main 
road between Llangollen and Ruabon. The 
canal and road are constructed on natural 
glacial flood terraces on a slope composed of 
natural yellow clay and boulder clay, on which 
the railway embankment stands, About 3.30 
a.m., when the line was closed, a porticn of the 
bank of the Shropshire Union Canal gave way, 
and the flood caused a severe breach in the 
double line railway embankment at the foot 
of the slope leaving the rails suspended. The 
breach extended through the embankment to 
its foot for a length of 95ft. to 120ft. at rail 
level. The canal is owned and maintained by 
the London, Midland and Scottish Railway 
Company. Unfortunately, the block and tele. 
phone wires were not severed, and at 4.51 a.m. 
the down mail and parcels train from Chester 
to Barmouth ran into the breach at about 
35 m.p.h. The train was composed of the 
‘engine “No. 6315,” of the 2-6-0-type with 
tender, two bogie vans, fourteen four-wheeled 

ms, and a 20-ton brake. Except for the 
brake van, the whole. train was wrecked and 
caught fire. The driver, Mr. D. Jones, was 
killed as the side of the engine cab was crushed, 
and the fireman and guard had remarkable 
eseapes from serious injury. The failure of the 
canal bank a to have been brought about 
by the general instability of the formation, 
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which, the report states, miay be due to a variety 
of causes. In the conclusion to the report, 
these causes are discussed, and the Inspector 
states that it is clear that the maintenance of 
the canal has received the close attention of all 
concerned in the face of considerable natural 
difficulties. In the course of his remarks and 
recommendations, Lieut.-Colonel Wilson dis- 
cusses the possibility of piping the canal water 
over the places dangerous to the railway, now 
that. there is no longer any obligation to 
maintain the canal for navigation. Drainage 
works, he says, may also be considered, which, 
if successful, would no doubt stabilise the 
boulder clay formation and thus prevent the 
possible movement of the railway embankment 
on the wet plane above the lower Silurian rock. 


The Parsons and Marine Engineering 
Turbine Research and Development 
Association 


A LITTLE over a year ago the Parsons and 
Marine Engineering Research and Development 
Association, known shortly as “‘ Pametrada,” 
was formed. The new offices, research, and test 
buildings at Wallsend-on-Tyne are to be com- 
pleted before the middle of next year, and a staff 
of thirty, largely specialists in particular phases 
of the Association’s work, drawn from as wide 
a field as possible, has been set up. As already 
announced, Dr, Thomas A. F. Brown is the 
full-time research director, and Mr. F. W. 
Gardner, of C. A. Parsons and Co., Lid., is 
the consulting research director to the Associa- 
tion. The following technical committee has 
recently been formed :—Dr. Thomas W. F. 
Brown, research director; Mr. S. 8. Cook, of 
the Parsons Marine Steam Turbine Company, 
Ltd.; Mr. E. W. Corlett, of the Wallsend Slip- 
way and Engineering Co., Ltd.; Mr. T. A. 
Crowe, of John Brown and Co., Ltd.; Mr. A. W: 
Davis, of the Fairfield Shipbuilding and Engi- 
neering Company, Ltd.; Mr. F. W. Gardner, of 
C. A. Parsons and Co., Ltd.; Mr. G. R. Grange, 
of Alexander Stephen and Sons, Ltd.; and 
Engineer Commander H. A. K, Lay, of the 
Admiralty. The committee has already dealt 
with a number of problems which have arisen 
within the scope of the work of the Association. 
A considerable amount of work has been devoted 
to preparing designs for the Admiralty, and 
more than eighty basic designs for turbines 
and gearing have been supplied to member 
firms for prospective merchant tonnage. From 
these design particulars, firms have already 
begun the construction of turbine machinery for 
a large number of vessels. It is the intention of 
the Association to give high priority to research 
in connection with the application of the gas 
turbine to marine propulsion. Pending the 
completion of the Association’s buildings, 
research work has been carried out by C. A, 
Parsons and Co., Ltd., on behalf of the Associa- 
tion. The new testing station, and its equip- 
ment, will enable full-scale tests to be carried 
out on turbine machinery up to the maximum 
power required for warships. The site of the 
Association’s new buildings, which we recently 
visited, is well situated between the works of 
the Parsons Marine Steam Turbine Company, 
Ltd., and the Carville power station, and it will 
be possible to draw more than 3,000,000 gallons 
of water per hour from the River Tyne for 
circulating water for the new testing station. 


Dock Wages 


THE - committee of investigation, recently 
appointed by the Minister of Labour, under the 
chairmanship of Mr. Justice Evershed, to 
inquire into the dock labour wages dispute, 
announced its, recommendations at the begin- 
ning of this week. The main recommendations 
are a wage of 19s. a day, operated on a half- 
daily basis as formerly, with a minimum 
guarantee of 19s. a day for pieceworkers. It 





will be recalled that the unions claimed 25s. 
a day, and that the employers offered 18s. 
The employers have expressed their willingness 
to make an agreement based on the committees’ 
recommendations, and for such an agreement 
to operate retrospectively from November 26th, 
and representatives of the union have agreed to 
recommend acceptance of the committee’s 
suggestions at a delegate conference which is 
taking place to-day. The committee stated 
that it understood that it remained true under 
present conditions that the labour forces 
required to be available at the docks must be 
such that the men could not expect full employ- 
ment for the whole of every working day in the 
week. It also took account of the fact that in 
the dock industry the so-called national 
minimum wage was not merely a minimum 
wage as usually understood, but formed the 
basis of the entire wage structure of the industry. 
Furthermore, the committee had to bear in 
mind the wages of other workers at the docks 
and in other industries. In making the recom- 
mendation of 19s. a day the committee took into 
consideration the “ attendance”’ money paid 
under the present decasualisation schemes for 
half-days when work was not available, and 
said that its conclusions were conditional upon 
the continuance of existing schemes. If the 
“ attendance ” payments ceased, then the time 
or basic rates would have to be reconsidered. 


Unemployment in Great Britain 


THE statement issued by the Ministry of 
Labour and National Service, on Wednesday, 
December 12th, shows the broad changes in 
the manpower position between mid-1939 and 
October, 1948, and gives a provisional forecast 
of the position at the end of the year. The total 
working population is estimated to have 
decreased by 120,000 in October, and the total 
drop since the end of June is 354,000. The 
number of demobilised men‘and women 
paid leave increased during October by 100,000, 
while there was also an increase between the 
middle of September and the middle of October 
of 60,000 in the number of insured persons 
unemployed. The number in employment, 
including the Forces and A Services, 
at the end of October was thus 280,000 less than 
in September and 804,000 less than at the end 
of June. It was, however, 2,144,000 greater 
than the number at mid-1939. By the end of 
December it is estimated that the total working 
population will have decreased since the end 
of June by 921,000, and that the number in 
employment will have decreased in the same 
period by 1,453,000. In the section including 
those in the Forces and A Services, the 
Civil Defence, N.F.S., and Police, and those 
engaged in the manufacture of equipment and 
supplies for the Forces, there was a drop in‘ 
employment of 621,000 during October, which 
decrease offset the fall of 280,000 in the total 
number in employment, and there was therefore 
an increase of 341,000 in home civilian industries 
and services and manufacture for export. In 
the section of home civilian industries and 
services and export trade the increase in October 
in the metal and chemical industries of 195,000 
was entirely due to the reduction of work for 
the Forces.. The total employment in these 
industries fell by 171,000 from 3,953,000 to 
3,782,000 ; for other manufactures the increase 
of 100,000 was due in almost equal proportions 
to a reduction of work for the Forces—53,000 
and an increase of 47,000 in total employment. 
With regard to unemployment, the numbers of 
insured perscas registered as unemployed at 
October 15th and November 12th, 1945, were 
as follows :—October : men and boys, 131,832 ; 
women and girls, 101,494; total, 233,326. 
November: men and boys, 150,994; women 
and girls, 115,467 ; total, 266,461. In addition, 
there were on the registers at November 12th 
11,697 uninsured persons, including 4794 boys 
and girls under sixteen who had not yet entered 








industry. 
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Historic Researches* 


No. XIV—SPECIFIC, LATENT, AND ATOMIC HEAT 
(Continued from page 454, December 7th) 


Latent Heat 


HE belief held by the old physicists that 

a thermometer indicated the amount of 
heat substance in a body naturally implied 
that, no matter what happened to the body, 
if the thermometer reading remained un- 
changed, the body neither gained nor lost 
heat. It was a familiar fact of observation 
that when ice melted a thermometer showed 
that the water produced had the same, or 
very nearly the same, “ degree of heat” as 
the ice from which it was derived. Similarly, 
it was widely known that water at the boiling 
point and the steam rising from it showed 
substantially the same thermometer reading. 
The physicists of the early eighteenth century 
were therefore universally convinced that ice 
turned into water or water into steam 
without increase, or with only a very small 
increase, of their stock of heat substance. 

The accuracy of their thermometers and 
of their experimental technique was insuffi- 
cient to enable them to say definitély that 
there was really no change of thermometer 
reading at the melting or evaporation point 
of a substance. The balance of the experi- 
mental evidence seemed to show that a 
small rise of temperature accompanied the 
passage of a substance from the solid to the 
liquid state and from the liquid to the 
vapour state. They took this small rise to 
be genuine—and apparent absence of it as 
being spurious—and found in the minute 
gain of heat which it represented the explana- 
tion of fluidity and vaporisation. 

In 1748 Dr. William Cullen, the occupant 
of the Chair of Natural Philosophy at Glasgow 
University, published in “The Edinburgh 
Physical and Literary Essays,” an account 
of an experiment which he had performed 
with ether placed under the receiyer of an 
air pump. As the atmospheric pressure was 
reduced, he found that the ether began to 
“boil” and that very curiously the boiling 
had the effect of cooling the ether. Cullen was 
content to record this interesting result with- 
out analysing its significance, although some 
years later, in 1755, he made a practical 
application of it by constructing a 
mechanical ice-making machine utilising 
the cooling effect produced when water 
was caused to evaporate under a vacuum 


pump. 

Joseph Black, Cullen’s pupil and later his 
successor, seems to have been inspired by 
this experiment to begin those studies which 
led him to the discovery of latent heat. Black 
was dissatisfied with the current belief con- 
cerning the thermal aspects of melting and 
evaporation. Cullen’s experiment, on the 
face of it, appeared to contradict the view 
that evaporation was accompanied by a small 
gain of heat. It showed that in at least 
one instance evaporation resulted in cooling 
the liquid, and was therefore accompanied 
by a loss of heat substance. 

At this point Black, it is evident, might 
readily have been led to develop a false argu- 
ment. Knowing nothing as yet about latent 
heat, he was presented with the result of an 





* Nos. I, II, and ITI, on “ Friction,” appeared July 
14th, 21st, and 28th, 1944. Nos. IV, V, and VI. on “ The 
Mechanical Equivalent of Heat,” ey Se ber 
29th, October 6th, and 13th, 1944. Nos. VII, VIII, and 
EX, on “ Electro-d ics,”’ appeared March 9th, 16th, 
and 23rd, 1945. Nos. X, XI, and XII, on “ The Ether 





Drift Experiments,” appeared August 3rd, 10th, and 
17th, 1945. 





experiment which really demonstrated the 
lowering of the boiling point of a fluid with 
reduction of pressure, but which he might 
excusably have interpreted as showing that 
the thermal change accompanying evapora- 
tion was, or might be, a loss and not a gain 
of heat. Fortunately, he turned away from 
theorising and began to study the subject 
experimentally. Fortunately, too, he was 
led in the first instance to investigate the 
thermal change accompanying passage from 
the solid to the liquid state, which is, as 
we now know, only slightly affected by the 
pressure of the atmosphere. 

Black’s first latent heat experiment was 
made in or about the year 1757. In a large 
empty hall, the temperature inside which 
was practically constant at 47 deg. Fah., he 
hung two glass globes 4in. in diameter and 
about 18in. apart. In one he placed 5 oz. 
of ice at 32 deg. and in the other 5 oz. of 
water at 33 deg. In half an hour the water 
had reached a temperature of 40 deg. For 
the ice in the other globe to melt and the 
water so formed to rise to the same tem- 
perature, 10} hours, or twenty-one times as 
long, were required. Black assumed that 
the rate of flow of heat from the atmosphere 
into the globes was uniform, and the same 
for each globe. He therefore argued that 
the heat absorbed by the ice globe in 10} 
hours was twenty-one times as great as that 
absorbed by the water globe in half an hour, 
and hence amounted to (40—33)x2l, or 
147 units. Since the water formed by the 
melting ice was raised from 32 deg. to 40 deg. 
8 units had to be deducted from this figure, 
leaving 139 units as the amount to be 
assigned to the melting of the ice per se. 
He expressed this result by saying that 
“139 degrees had been absorbed by the 
melting ice and were concealed in the water 
into which it had changed.” 

It will be noted that in this experiment 
Black’s “unit” was the amount of heat 
required to raise 50z. of water through 
1 deg. Fah. The final result—139 of such 
units—was the amount of heat required to 
melt 5 oz. of ice. The figure would have been 
the same had he used any other weights of ice 
and water in the two globes, provided the 
weights were equal. Hence had he used 
16 oz. of each, his result could have been 
directly expressed in modern phraseology by 
saying that the latent heat of fusion of ice is 
139 B.Th.U. per lb. Reliable recent deter- 
minations place it at between 143 and 144 
B.Th.U. per Ib. 

In order to confirm his first result, Black 
placed a piece of ice in an equal weight of 
water heated to 176 deg. When the ice had 
melted he found that the temperature of the 
water had fallen to 32 deg. These figures 
implied that 144 “‘ units ” or “‘ degrees ” had 
been absorbed in melting the ice, and had 
become “ concealed ’’ in the water which it 
formed, or in modern terms that the latent 
heat of fusion of ice is 144 B.Th.U. per lb. 
Subsequent research has done very little 
towards improving that figure. 

These results were communicated by 
Black to the Philosophical Club of Glasgow 
University in 1762, and from then onwards 
he expounded them to his students at 
Glasgow and Edinburgh. 

It is difficult to discover the date on which 





Black first used the expression “ latent 


heat.” If he did not use these words from 
the outset, he certainly had the idea which 
they express in his mind when he spoke of 
the heat being “ concealed” in the water 
into which the ice had changed. That being 
so, we again become curious to learn how 
Black reconciled his discovery with his 
belief in the materialistic theory of heat. If 
heat were an unchangeable, indestructible 
substance, how could it ever disappear and 
** conceal ”’ itself or lie ‘‘ latent ’’ in a body ? 
Black was familiar with the views of Bacon, 
Newton, and other earlier philosophers 
regarding heat as a motion of the particles 
of bodies, but in common with his contem- 
poraries he elected to discard the dynamic 
theory. Throughout his life he adhered to 
the materialistic theory as being “the most 
probable of any I know.” Once again, 
as in the case of specific heat, the only 
possible conclusion seems to be that 
Black was content to assign a name 
to a new conception, and to refrain from 
analysing the significance of his own experi- 
mental results in their relationship to 
current theory. 

The elementary dynamic theory of heat 
answers the problem which Black shirked 
in a manher which is fairly obvious and at 
least’ superficially satisfactory. If matter 
consists of an aggregate of atoms in motion, 
and if the atoms exercise attraction on each 
other, then energy communicated to a body 
can manifest itself in two ways. It can 
increase the velocity and therefore the 
kinetic energy of the atoms. In that event 
the temperature of the body will rise. Alter- 
natively, it can be expended in doing work 
on the individual atoms by moving them 
against the interatomic forces of attraction. 
In that event it will increase the potential 
energy of the atoms without increasing their 
velocity, and therefore without raising the 
temperature of the body. In the first case 
the energy communicated to the body appears 
as “sensible” heat; in the second, it 
assumes the form. of “‘ latent” heat, or, as 
Black expressed it, heat which is not “ dis- 
coverable by the application of a thermo- 
meter.” 

Black quickly realised, wholly, it would 
seem, by intuition, that what he had found 
to be true regarding the transformation of 
ice into water must also be true regarding the 
transformation of water into steam. Nearly 
three years before he made his first experi- 
ment on the latent heat of evaporation, he 
taught his students that the conversion of 
water into steam required the absorption by 
the water of a quantity of heat substance in 
an unknown proportien, and that the heat 
so absorbed was concealed from the thermo- 
meter. 

His first attempt to measure the latent 
heat of steam was made in the summer of 
1764. Details of his experimental equipment 
are not known, but the general method was 
the same as that which he used in his earlier 
studies of ice. Taking a known weight of 
water and applying to it a source of heat, 
assumed to be constant in its action, he noted 
the time taken by the water to rise through a 
defined interval of temperature. Thereafter 
he noted the time taken to evaporate the 
same, or an equal, weight of water exposed 
to the same source of heat. A comparison of 
the two times gave him the relative amounts * 
of heat absorbed and making allowance for 
the heat required to raise the water in the 
second observation to the boiling point, he 
was able to assess how much was to be 
assigned to the conversion of the boiling 
water into steam. He reached the conclu- 
sion that the amount required was about 
800 units or “degrees of heat.” Later, 
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improved apparatus, he decided that the 
latent heat of steam was at least 850 units, 
and sometimes considerably more. At the 
same time he made the very important dis- 
covery. that the value of the latent heat of 
steam varied with the atmospheric pressure, 
‘being so much the more as the pressure of 
the atmosphere diminished.” As in the case 
of his ice experiments, his units or “ degrees 
of heat” are directly equivalent to British 
thermal units per Ib. His estimate of the 
latent heat of steam at atmospheric pressure 
was therefore less accurate than his ice 
io The true value is about 970 B.Th.U. 
0er iD. 
- In 1765, Watt, at Black’s instigation, 
studied the latent heat of steam produced at 
different pressures, and therefore at different 
temperatures. He arrived at the conclusion 
that the latent heat at any temperature of 
generation added to the sensible heat required 
to raise the water from the freezing point to 
such temperature was constant. This rela- 
tionship was at one time widely accepted as 
being true, and was known as “* Watt’s law.” 
In 1781 Watt repeated his experiments, and 
found that the latent heat of steam under 
atmospheric pressure, was, in modern terms, 
960 B.Th.U. per Ib. On this basis, Watt’s 
law gives values of the latent heat of steam 
at any temperature ¢ of generation which are 
in accordance with the expression L=1172—t. 
Regnault in his celebrated experiments, 
reported to the French Academy of Sciences 
in 1847, showed that Watt’s law was mate- 
rially in error, and that the total heat of 
steam, instead of being constant, increased 
with the temperature of generation. Ex- 
pressed in British thermal units and degrees 
Fahrenheit, Regnault’s results gave values 
of the latent heat in accordance with 
the expression L=1114—0-695 ¢. This 
relationship implies that at 212 deg. the 
latent heat of steam is about 967 B.Th.U. 
per lb. 

For many years Regnault’s results were 
accepted as being very accurate. Subsequent 
experiments, however, suggested that certain 
errors had crept into them, chiefly as a result 
of Regnault’s failure to detect with certainty 
a variation in the specific heat of water with 
temperature and of his employment of 
mercury thermometers possessing less than 
the desirable degree of accuracy. In or 
about the year 1900 Professor H. L. Callendar 
raised the subject on to a new plane. He 
began his work on the properties of steam by 
formulating a characteristic equation con- 
necting the pressure, volume, and tempera- 
ture of water vapour. That equation em- 
bodied certain constants for the numerical 
value of which Callendar made resort to the 
most trustworthy experimental results avail- 
able to him. From this equation with its 
numerical values inserted, he proceeded to 
show that all the important properties of 
steam could be calculated with the aid only 
of the general principles of theymodynamics. 
His work has since been revised and extended, 
and the figures given in his ‘‘ Steam Tables ” 
are now accepted as possessing about the 
highest possible degree of accuracy. 

To-day it is recognised that the relation- 
ship between the latent heat and temperature 
of steam does not follow any simple “straight 


heat—is known to be about 705 deg. Fah. 


Atomic Hat 


progress since Black’s 


the nature of heat. 


elemental substances. 


constant. 


between 5-60 and 5-90. 


shown by elemental solids. The “rare 
gases—helium, neon, argon, 


cent. of 5. The other gaseous elements, 


agreement. Hydrogen and nitrogen have 
atomic heats of about 3-41. The figure for 
oxygen is slightly higher at 3-48. For 
chlorine it is about 4-30 and for bromine gas 
it is 4-44. 

On this evidence it would seem that 


kind are occasionally convenient, but they 
have no basis in thermodynamics. In addi- 
tion, the range within which they are reason- 
ably accurate is limited. For example, that 
just. quoted implies that the latent heat of 
steam becomes zero at a temperature of 
generation of 1063 deg., whereas by experi- 
ment the temperature of steam at the 
“ critical point ’’—the point at which the 
liquid and vapour states merge into one 
another without emission or absorption of 


With his twin discoverie: of specific heat 
and latent heat, Black originated a moment- 
ous train of study which is still far from being 
completed. Little, it is true, seems to remain 
to be added to our knowledge concerning the 
numerical values of these two quantities, 
particularly in the case of water and steam. 
We are, however, still far from understanding 
their full phys‘cal significance. Indeed, in 
that respec’ we have made surprisingly little 
time, in spite 
of the fact that we are no longer 
encumbered by false views regarding 
This aspect of 
our subject might be approached from 
several directions. To illustrate it, how- 
ever, we will confine our attention to one, 
that concerned with the atomic heat of 


As has been shown, the elementary dynamic 
theory of heat leads to the conclusion that the 
product of the specific heat and the atomic 
weight of all elemental substances should be 
Dulong and Petit’s experiments, 
and those of numerous later workers in this 
field, show that for many solid elemental 
substances the atomic heat is approximately 
constant, the average value being about 6-22. 
The degree of approximation to constancy is 
however, coarse, far too coarse to be ascribed 
to experimental error in the determination of 
either the specific heat or the atomic weight. 
For example, the atomic heat of silver is 6-04 
and of tin 6-62. In addition, a few solid 
elements mysteriously disobey the law to an 
outstanding degree. The most notable are 
boron and carbon with atomic heats of 5-50 
and 5-52 respectively. Sulphur, silicon, 
phosphorus, and aluminium are other excep- 
tional solid elements, Their atomic heats lie 


The theory is not, however, confined 
expressly to solid elements. It should be 
equally applicable to gaseous elements. For 
such substances the departures from the law 
are found to be at least as notable as those 
” | fundamental physical fact, and that in those 
krypton, and 
xenon—form a group which by itself exhibits 
an almost perfect obedience to the law. Each 
one of these elements has an atomic heat 
which is 5 exactly or within about 1 per 


however, do not exhibit a corresponding 


line” law, such as those we have given a8/Dulong and Petit’s law cannot be a full 
expressing Watt’s and Regnault’s results. | expression of fundamental fact, and that the 
Numerous empirical formule have been| elementary dynamic theory of heat, in so far 
devised. One of the simplest which yields| 4s it supports the law, cannot be complete. 
results in close agreement with Callendar’s|The recasting or elaboration of the element- 
figures over a restricted range is ary theory with the object of explaining the 

— <n ae es vagaries of atomic heat—and of specific-heat, 
L=1069-8—0-335 T—0-00063 T*. latent heat, radiant heat, and other thermal 
In accordance with this expression, the value | factors—has during recent years engaged the 
of the latent heat of steam at 212 deg. Fah.|attention of some of the world’s leading 
is 970-5 B.Th.U. per lb. Formule of this' physicists. They have sought enlightenment 








through atomic physics; not, however, the 
atomic physics of the nineteenth century, 
according to which atoms were regarded as 
smooth, structureless spheres possessing 
perfect elasticity and behaving in strict 
agreement with Newtonian doctrines, but 
the new atomic physics springing from 
the discoveries of Thomson and Ruther- 
ford and the theories of Planck and 
Bohr. 

Modern thought endows the atom with a 
complicated structure, and denies that it 
behaves in accordance with Newtonian 
principles. It is now pictured as a planetary 
system of electrons revolving round a nucleus 
composed of protons with which a variable 
number of neutrons are generally associated. 
In any one atom the electrons are confined 
to a limited number of permissible orbits. 
They may pass from one of these orbits. to 
another, and in doing so they emit or absorb 
a parcel or quantum of energy of a defined 
amount. It follows therefore that a body 
can exchange energy with another body only 
in amounts which are exact multiples of a 
fundamental discrete quantity. 

In 1907 Einstein published a formula for 
the specific heat of substances which he had 
deduced from the quantum theory. Subse- 
quently, other investigators, notably Debye 
in 1912, advanced somewhat more compli- 
cated versions of Einstein’s formula. These 
formule permit the specific heat of an 
elemental substance to be calculated for any 
temperature from a knowledge of certain 
primary data, including the universal gas 
constant, Planck’s quantum constant, and 
the atomic weight, density, coefficient of 
expansion, and coefficient of elasticity of the 
substance. They yield results which are in 
fair agreement with experimentally observed 
figures. They imply that at high tempera- 
tures the atomic heat of all elemental sub- 
stances should approach asymptotically 
towards a common limiting value—about 6 
in the case of solid substances—and should 
fall to zero at the absolute zero of tempera- 
ture. A large amount of experiment gives 
general support to this theoretical deduction. 
Particular attention has been paid to the 
atomic heat of carbon in the form of diamond 
or graphite. Dewar found that near the 
absolute zero of temperature the atomic heat 
of diamond became vanishingly small. Other 
investigators have found that above 600 deg. 
Cent. it reaches a value closely similar to that 
shown at normal temperatures by the 
majority of solid elements. . 

It thus appears, in the light of both the 
quantum theory and experimental evidence, 
that Dulong and Petit’s law does represent a 












































instances which seem to be at variance with 
it, the abnormality is a temperature effect, 
and disappears if the specific heat is measured 
at a sufficiently high temperature. 

From Black to Planck is a long step in 
time. It has witnessed a profound change in 
physicists’ thoughts regarding the nature of 
heat and of energy in general. Each stage-of 
the evolution has narrowed the discordance 
between theory and observed fact, but very 
noticeably has been marked by an increasing 
complexity of theory. Looking at the subject 
in its present state, we may perhaps feel 
that Black in his generation was profoundly 
wise in his obvious disinclination to reason 
too closely into the explanation of his experi- 
mental results. He clothed his thoughts in 
simple everyday words, and, being primarily 
a chemist and a student of medicine, left to 
the physicists of the future the task of 
resolving the subtleties of his discoveries. 
That task, after nearly two centuries of 
brilliant endeavour by a host of able men, 
cannot yet be described as finished. 
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The Royal Naval Damage Control School 


(By our Naval Correspondent) 


die science of controlling the damage to ajintimate working knowledge of all the 
ship and of limiting its effect upon the} material details of the ship and its equip- 
stability, buoyancy, power of movement, and | ment, coupled with the knowledge and train- 
capability of remaining in action is no new| ing of the personnel. This truth runs through 
thing. Like everything else in the highly and|the whole of the instruction at the Damage 
increasingly technical modern Navy, it has,!Control School, but it is emphasised that 





SHIP MODELS AND DEMONSTRATION TANK 


however, been greatly developed in the light 
of accumulating war experience, much of it 
concerned with the effects of weapons with 
which we had no previous experience in war. 

Before the beginning of the 1939-45 war 
the Admiralty was very conscious of the fact 
that the existing arrangements for the control 
of damage in ships, and for the training of 
personnel in using those arrangements, 
required expansion and modernisation to 
meet the new threats. For a time, however, 
action experience was comparatively meagre, 
and then there arose a period during which 
all long-term policies were forced into the 
background by the urgent needs of the 
minute. Moreover, action experiences and 
reports of damage had to be carefully 
analysed in the first instance with a view to 
eradicating weaknesses and effecting improve- 
ments in design and equipment. 

In August, 1942, however, the Admiralty 
set up the Royal Naval Damage Control 
School, which is housed in a studio building 
at Baron’s Court, in West London, which was 
at one time the headquarters of a ballet- 
dancing organisation. Since then more than 
7000 officers of all ranks and all branches of 
the Naval Service have passed through the 
intensive course of instruction at this estab- 
lishment. 

Your correspondent was recently privileged 
to take part in one of these damage control 
courses, and can testify to the very thorough 
nature of the instruction. This is intensely 
practical and based upon the minimum of 
theory. The standard of lectures is exceed- 
ingly high. They are brief, and very much to 
the point, illustrated by actual experiences of 
damaged ships, and by short cinema films 
as well as model demonstrations in the tanks. 

Over the door of the lecture room are 
emblazoned the words, “ Knowledge is the 
basis of effective Damage Control.” In this 
sense, “ knowledge” is taken to mean an 








keeping a damaged ship afloat is by no means 
the sole objective to be sought. The objec- 
tive is threefold: ‘‘ To fight, to move, 
to float.” 

The damage control organisation of a 


latter being responsible for the supply and 
distribution of electric power in the ship). 

The modern warship is not only a highly 
complicated mechanism ; it is also equivalent 
to a small and completely specialised town. 
If something goes wrong, one cannot tele- 
phone and secure the services of an elec- 
trician or plumber from outside. Apart from 
obvious dockyard repairs, everything 
devolves upon the ship’s staff, and often in 
the case of a damaged ship the necessary 
dockyard repairs will never be called for if 
the ship’s staff is not fully trained and effi- 
cient in the controlling of damage—for the 
destruction of the ship will have been com- 
pleted by flooding, fire, weather, or the 
enemy. 

One of the difficulties in providing for 
efficient damage control is that one is dealing 
with the unpredictable. Damage is always 
sudden and always unpredictable. It is 
impossible to anticipate when or where it 
will occur or what form it will take, although 
it is sometimes possible to rule out certain 
forms of damage in certain clearly defined 
tactical situations. For instance, a ship 
escorting a convoy in the Atlantic towards the 
end of the war could rule out the possi- 
bility of above-water damage while engaged 
on that particular task. Ships of the Royal 
Navy, however, change their tasks with 
bewildering frequency in wartime, and so they 
and their companies must be trained to be 
ready for anything and everything. 

It is never possible to make a forecast of 
damage, even by any particular weapon, but 
it must be assumed that damage, due to its 
suddenness, will cause momentary shock, 
particularly among men stationed between 
decks, and therefore for the moment out of 
touch with the general situation. 

When damage is received, some or all of 
the following features will be experienced :— 
A heavy blow, list (possibly considerable), 
darkness, explosion fumes, smoke and fire, 
slippery decks, displaced gear, noise, and 
casualties. It follows that confidence in the 





modern warship is a system which pervades 


ability of the ship to withstand damage, 





DAMAGE CONTROL HEADQUARTERS AND DEMONSTRATION TANKS 


almost all the other activities in the ship. It 
is essentially non-departmental. In asuccess- 
ful damage control organisation the seamen, 
the medical services and the supply branch 
are closely integrated with the engineering, 
the shipwright, and the torpedo branches (the 





confidence in the damage control organisa- 
tion of the ship, and knowledge of the neces- 
sary countermeasures and the equipment 
supplied are essential for efficient control and 
for maintaining discipline. 


In the previous war most cases of damage 
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were due to ships being hit by torpedoes or 
shell fire or striking contact mines. Although 
there were often subsidiary areas of shock 
damage, the main damage was always caused 
by an explosion aguinst or within the hull. In 
the 1939-45 war a very ditferent state of 
affairs obtained, for a very high proportion 
of the damage sustained was due to 
shock and whipping of the hull under the 
influence of an explosion outside—and often 
underneath—the hull, caused by near-misses 
from bombs, ground mines of the magnetic 
or acoustic varieties, or torpedoes fitted with 
magnetic pistols. 

It follows that a great deal of new experi- 
ence has been gained. The Damage Control 
School retails to the officers undergoing the 
course all such experience as is likely to be 
of value to them at sea. This is not done 
solely during the lecture periods. There is 
attached to the school an extensive library 
containing every report of ship damage which 
is available. A notable feature of this library 
is that it also contains a large number of 
damage reports of ships of the United States 
Navy, for the two navies have exchanged 
data without reserve. 

On the top floor of the Damage Control 
School building is a large theatre-like room. 
In the centre of this room are two 20ft. tanks, 
in which demonstrations are made with scale 
models of ships of various types. The scale 
models are fitted with internal bulkheads 
between compartments in exactly the same 
way as the full-size ships which they repre- 
sent, and each of these compartments is 
fitted with a flooding valve and vent which 
can be operated from the upper deck. Thus 
the behaviour of, say, a ‘‘ Dido” class 
cruiser with certain damage and certain 
compartments flooded can be demonstrated, 
as can also the proper counter-flooding steps 
to bring her back to an even keel. Here, too, 
the danger of too much counter-flooding 
can be clearly seen, as well as the dangerous 


etfect of various degrees of heel and of roll 
are also shown. 

At each end of this large room have been 
built cut-away sections of ships showing, in 
full scale, the lay-out of the damage control 
headquarters and stations as fitted in modern 
snips. They can be worked in conjunction 
with the models in the tanks so as to give 
a faithful visual reproduction of the effects 
on the ship of the various orders given. 

Another feature of the Damage Control 
School is the exhibition of all the various 
types of portable pumps, fire-fighting equip- 
ment, and leak-stopping devices and shoring 
gear. Every officer, by the time he leaves 
the school, should have a good working know- 
ledge of every type of equipment which he is 
likely to meet at sea. 

It is em ised at the Damage Control 
School that, although damage is unpredict- 
able, no less than 67 per cent. of the successful 
application of damage control lies in prepara- 
tion. This lies not only in the efficiency of 
gear and equipment and its constant upkeep, 
but also in the training of the personnel in 
such a way that they will not be taken by 
surprise by any eventuality. 

At the end of an intensive week of instruc- 
tion at the Damage Control School officers go 
to their ships with a good knowledge 
of how their ships are built, of their stability 
characteristics, of how the engines, boilers, 
dynamos, and pumps are fitted into the ship, 
the arrangement of the fire main and the ring 
main electric power distribution system, the 
damage control organisation, and all the 
forms of equipment used by that organi- 
sation. 

It is a lot to learn in a week, but it is done, 
and done well. So far as many regular officers 
are concerned, much of the course consists 
of relearning and being brought up to date in 
matters which were originally learnt as mid- 
shipmen, and thus forgotten long before they 
are needed, when the officers become com- 





effect of free-surface water in the hull. The 


manders or executive officers of ships. 








The Institution of Mechanical Engineers 


No. Il—{Continued from page 460, December 7th) 


M®: P. de K. DYKES said that Messrs. 
Courtney-Pratt and Tudor had contri- 
buted some valuable information on lubri- 
cation, but if they had ed to 
make their engine run at speeds of the 
order of 5000 r.p.m. they might have 
been able to give some information 
about ring flutter. Apparently, however, 
difficulties with the connections made it 
impossible to run their engine at more than 
1000 r.p.m. He described a method by which 
it had been possible to connect up to appa- 
ratus inside .the piston of an engine which 
was running under its own power at 5500 
r.p.m. 

For several reasons it was decided to take 
the connections through the cylinder head 
instead of by the usual route through the 
crankcase. One big advantage was that 
there was plenty of room on the top of the 
engine for all the linkages, whereas space in 
the crankcase was always very difficult to 
find. Moreover, an external linkage was much 
more accessible and was under constant 
observation ; it was possible to see what was 


happening to it. Another important reason 
was that when breakages occurred in the 
development process, as they were apt to do, 
one did not get expensive noises to the same 
extent. 





There was a fin. diameter high-tensile 


steel tube screwed to the crown of the piston. 
That tube slid in a plain cast iron bush in the 
cylinder head. It was rather surprising that 
no trouble occurred with the bush ; the gas 
leakage was negligible, and they had never 
had a bush seize up to the present. The top 
end of the tube was steadied by guides. 
Passing down the tube was an asbestos- 
insulated wire, cemented into the tube. The 
wire formed one of a pair of conductors, and 
the steel tube formed the other. Two insu- 
lated wires passed down the linkage until 
they came to a stationary portion of the 
engine, and the connections were taken 
round the various joints in the linkage by 
steel piano wire loops. There were small 
insulated bobbins, #in: diameter, and cut in 
them were a couple of turns of a deep square 
thread. The steel piano wire lay in those 
grooves, and the slack was insufficient to 
allow the panel wire loops to leave the 
grooves, so that they could not flap exces- 
sively; and they did not break. 

The whole apparatus looked very frighten- 
ing when running, but it worked satisfac- 
torily. There was a disadvantage in doing 
certain experimental work in that the steel 
tube would undoubtedly affect the tempera- 
ture of the piston, and also it might stop the 
piston from moving sideways to some small 
extent and prevent piston slap. 


Mr. A. see remarked that the three 
papers provided a useful basis for dis. 
cussion of some of the m problems 
associated with the lubrication “Ora vital part 
of piston engines. He was particularly inter- 
ested in the first paper, by Messrs. Courtney- 
Pratt and Tudor, since the method of analysis 
was one which had been applied in tho 
lubrication section of the engineering division 
of the National Physical Laboratory to the 
study of the behaviour of lubricated surfaces 
subject to oscillatory movement. Observa- 
tions obtained by this method appeared 
attractive, and in the first instance promising, 
but their interpretation had been foun 
difficult. 

He would like to mention briefly some of 
the work carried out at the National Physical 
Laboratory on the application of that method 
of analysis to a similar problem, and to show 
that contact resistance did not necessarily 
bear any relation to wear. 

In one investigation, segments of piston 
rings were run under load against a strip of 
oylinder liner, the former being held in a 
stationary block and the latter reciprocated 
beneath them. Speed was of the same order 
as that of an aero-engine piston in its cylinder. 
The nominal contact pressure was 700 lb. per 
square inch. The temperature of the surface 
and lubricant was raised from air tempera- 
ture to 250 deg. Cent. At air temperature 
contact resistance was relatively high, except 
at the ends of the stroke. Under this con- 
dition there was a small change in surface 
contour of the strip of cylinder d the 
first few hours and resistance vse lire 
increased. As temperature increased, resist- 
ance fell, until, at 170 deg. Cent., it was zero 
throughout the cycle. Temperature was 
still further increased up to 250 deg. Cent., 
and resistance remained at zero throughout 
the whole cycle over this temperature range, 
but there was no measurable wear after 
twenty hours at 250 deg. Cent. 

At this stage the heater was switched off, 
and as temperature decreased no change 
occurred in resistance until 215 deg. Cent., 
when it took a form similar to that at the 
beginning of the run. This indicated a 
running-in effect, due to running at zero 
contact resistance. On heating again there 
was a sudden drop to zero resistance over the 
whole cycle at 220 deg. Cent., and by passing 
up and down through the temperature range 
215 deg. to 220 deg. Cent., resistance fluc- 
tuated. This certainly appeared to indicate 
a critical change in the lubricating condition, 
but after running for a total period of 100 
hours at temperatures above that apparently 
critical point there was no measurable wear, 
beyond the small change in surface contour 
noted shortly after the start. Fifty hours’ 
subsequent running in the same temperature 
region, still with zero resistance throughout 
the cycle, with used oil from an aero-engine, 
gave precisely the same result—no wear. 

In view of those experiments, and many 
similar ones, they had concluded, rather 
reluctantly, that contact resistance measure- 
ments gave little guidance in determining 
lubrication quality, and appeared to be of 
no assistance in assessing the wear of lubri- 
cated surfaces in relative reciprocating 
motion. 

Mr. T. R. Twigger, referring to the two 
papers by Dr. Pugh, said that there was, of 
course, no lack of piston ring wall thrust 
machines or pressure pattern machines, as 
they were sometimes called. He could call 
to mind at least a dozen of them operating 
on the method of measuring load against 
deflection, and there was one which had 
been developed in America which set out to 
record the radial pressure at all points round 





the ring, all at the same time. The point was, 
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however, that not much was known as yet 
about what those diagrams really meant, and 
it was knowledge~-ot that kind which was 
required before too much importance could be 
attached to the actual shape of the diagram. 

Mr. G. B. Fox alluding to the reference 
in Dr. Pugh’s second paper to ring gum- 
ming indicators, said he would like to 
make a few remarks on a ring gumming or 
ring sticking indicator which was very simple 
and effective in operation, and which was 
used at the Admiralty Engineering Labo- 
ratory. A small hole was drilled in the liner 
at the position between the two piston rings 
when the piston was at'the bottom of the 
stroke, and from that position a drill was 
taken through the water jacket, making a 
passage from the cylinder outside the jacket, 
where there was fitted a simple non-return 
valve, leading to a pressure gauge having a 
three-way cock. 

In operation, the gas that was trapped 
between the first two rings was brought down 
on the firing stroke, and the pressure was 
recorded on the gauge. During the suction 
stroke one might expect the gas to be 
evacuated, but it was not, because the top 
ring acted as a non-return; valve, going on to 
the upper face, still trapping the gas behind, 
and bringing it down to the pressure gauge. 
In the case of their medium-speed submarine 
units, the usual pressure recorded on the 
gauge was of the order of 50 lb. to 60 lb. per 
square inch. If there was any tendency to 
ring sticking from any cause—from foreign 
matter, distortion of the piston or gum 
deposits—the gauge would behave erratically, 
going up to 100 1b. per square inch for half 
a minute and back again. After doing that 
several times, the intervals between it 
happening became more and more short, and 
eventually the gauge would go up to, perhaps, 
250 lb. per square inch, and then one knew 
_ it was time to stop before seizure took 
place. 

Dr. K. E. W. Ridler said that he would 
like to review the papers, not so much from 
the point of view of the details of the work 
involved, but rather from the point of view 
of the place which each occupied in the 
general picture of aviation lubricating oil 
development at the present time, as seen in 
the Ministry of Aircraft Production, and to 
consider each against that general back- 
ground. 

He thought it was true to say that speci- 
fications provided a very good indication of 
the state of knowledge on the particular 
material to which they referred, and from 
that point of view lubricating oil specifica- 
tions on the whole presented a very effective 
monument to our ignorance. 

The difficulties of the work, however, were 
enormous. An enormous amount of money, 
time, and effort had been expended, and the 
worst feature of all, from a general laboratory 
oil research point of view, was that in the 
end the amount of information which was 
obtained for developing lubricating oils was 
very small, if it existed at all, and completely 
out of proportion to the effort involved. 
They lacked detailed and exact knowledge 
of the actual physical conditions with which 
the lubricating oils were faced in engines, 
and also of the way in which the hydro- 
carbons went to make the lubricating oils 
behave under particular oxidising conditions. 
They could not hopeito make much p 
on that second matter without a good deal 
of detailed information about the engine. 

It was for that reason that he welcomed 
the approach made in the paper by Mr. 
Courtney-Pratt and Mr. Tudor, and in that 
part of Dr. Pugh’s paper which concerned 
the use of piston temperatures for control. 
He hoped that techniques of the type 





described would be capable of extension to 
@ quantitative basis and play their part, 
possibly in conjunction with electron diffrac- 
tion studies of surfaces, in providing a very 
intimate knowledge of what happened at 
piston ring cylinder interfaces at various 
parts of the engine cycle. On the same basis 
the approach of Dr. Pugh from the point of 
view of temperature measurement was also 
of value. Measurements of temperature in or 
near the combustion spaces were some of the 
most significant items, and he did not believe 
that any serious lubricating oil i 
running research work was worth doing at 
the present stage of development if it did not 
permit piston and piston groove tempera- 
tures to be measured. 

Mr. M. Platt remarked that he thought the 
authors’ conclusions were perhaps a little 


sweeping, considering the extent of thejeq 


experiments so far done. On the other hand, 
some of them tallied well with what was found 
to happen in actual engines. In that con- 
nection, he would like to refer to the question 
of blow-by, which seemed to him to be of 
enormous importance, but which was prac- 
tically ruled out of the authors’ i 
tests. He thought that that might throw 
more light on the question of scuffing. 

If one plotted blow-by in cubic feet per 
minute on a vertical scale against speed on 
a horizontal scale, it would be found that 
one followed along an almost constant blow- 
by line until a certain speed was reached, 
after which there was a break away and 
blow-by increased very rapidly. As the 
cubic feet per minute figure was constant 
and the speed was going up, it meant that 
the gas passing the piston was actually 
decreasing per stroke in inverse ratio to the 
speed, and presumably that bore out the 
authors’ contention that speed tended to 
improve the conditions of lubrication and 
the tightness or gas-sealing quality of the 
ring up to that point. But thereafter, where 
the blow-by mounted very rapidly something 
completely different was coming into the 
picture, and it was at that point that so 
much ring damage and scuffing occurred. 
He would say that there was nothing more 
destructive of the rings than blow-by. 

It occurred to him that if the authors’ 
method could be applied to engines running 
under their own power and extended in speed, 
which, of course, would be essential, it might 
be used to find out a little more about why 
that blow-by curve broke off in the way that 
it did. Piston ring flutter had been advanced 
as a reason for that sudden loss of contact, 
but personally he knew of remarkably little 
real evidence that ring flutter was ocour- 
ring, so that any method which could be 
applied to an investigation of that point 
would be of very real practical importance. 

Dr. H. S. Rowell, referring to Fig. 2 in 
Dr. Pugh’s first paper, said that the two 
straight lines shown were characteristic of 
an elastic system of constraint, and were 
almost identical dynamically with the over- 
load springs on a motor bus. There was the 
soft spring giving the lower straight line and 
the overload spring giving the steep line. He 
would suggest that that was due to the fact 
that the first line was a simple elastic bend- 
ing of the ring itself, and the second was due 
to the constrained ring, something like an 
arched rib. The author’s remark that he 
got less scatter by lubricating meant that 
the arched rib was more free to slide in its 
constraint. 

Turning to Dr. Pugh’s second paper, he 
would like to give a picture of what happened 
in an engine, and he was sorry that the author 
had not done so. He would take a 14 H.P., 
four-cylinder motor-car engine, doing 800 
miles to the gallon of oil, with a bore of 


70 mm., and the engine itself doing 2000 
r.p.m. at 40 m.p.h., woich was a very good 
average rate. Working it out, 800 mules per 
gallon at that speed gave a total oil con- 
sumption per upward stroke of each piston 
of less than 0°5 cu. mm. of oil; less than a 
pin’s head came out through the top of the 
cylinder at every upward stroke, and that 
half a pin’s became a sheet, 220 mm. 

so that one was concerned with a 
very minute quantity of oil. Finally, the 
attenuated film was shot off by the decelera- 
tion at the top of the stroke. That was one 
of the prime conditions of the oil consump- 
tion. ‘Che second point was that the piston 
circumference was 220 mm., and the length 
of the skirt could be taken as 100 mm., and 
that gave a volume of the film round the 
skirt for every 0-00lin. of radial clearance 
ual to 550 cu. mm., so that the total 
volume of the oil film round the piston was 
1200 times as much as the oil that was shot 
up at every upward stroke. Statistically, 
therefore, it took the drop of oil 1200 strokes 
to get from the lower part of the barrel up 
through the top, and some of the oil must 
take a good many more cycles than that. 
So far as the film of oil at the piston skirt was 
concerned, it could be shown by simple 
hydrodynamics that the pressures against 
the ring as the piston came down were as 
much as 100 or 200 atmos. if the ring did 
not get out of the way. 

There was the explanation of Dr. Giffen’s 
remark about the damage to scraper rings. 
If one had an enormous viscous drag of the 
barrel against the piston—it was enormous 
at the speeds in question—and the pressure 
against the underside of the ring was 100 
or 200 atmos., unless the ring got to one side 
that pressure would burst something. The 
ring yielded and the oil got under the ring and 
lubricated it, and that was the solution of 
the ring problem. 

There was one other picture which he put 
out twenty years ago, and which Mr. Ricardo 
put out for him, with handsome acknow- 
ledgments. Imagine a punt floating in a 
shallow stream. As long as it was water- 
borne, the motion was very smooth and free 
from friction. If the punt was loaded more 
deeply, it came in contact with the growth 
and reeds at the bottom of the stream, and 
the friction increased. That was boundary 
lubrication, like the pile of the carpet or the 
ends of the molecules. If the load was 
increased still more, the punt would come 
on the rocks and stones at the bottom, 
and then the friction would be out of all 
proportion to the contact made. If that 
punt were fitted with a copper bottom and 
a trolley wire put on and an electric con- 
ductor, one would have a parallel with the 
author’s apparatus, and so one got the elec- 
tric contacts of the rock bottom out of all 
proportion to the area, just as the friction 
was out of all proportion to the area that was 
struck on the bottom of the stream. 

Mr. E. W. Leet remarked that Dr. Pugh 
dealt with piston ring groove wear. Did he 
consider it as mechanical wear or as actual 
corrosion of the piston material by the pro- 
ducts of combustion? In the actual tests 
some of which were done by his (the speaker’s) 
company, they found that if they added an 
anti-corrosion additive to the lubricating oil 
of the same base, then all ring groove wear 
disappeared. They did not get any ring 
groove wear at all. That pointed to the fact 
that a good deal of that wear was pure corro- 
sion by the products of combustion, particu- 
larly with a fuel containing tetra-ethyl lead. 

With regard to specification tests, it 
showed the importance of detail in those tests 
that it was necessary to tie down the length 





of copper pipe, the method of cleaning, the 
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method of preparation of the crank case, the 
selective assembly of all the components, the 
size of- the oil tank, and the quantity 
of oil that had to go in. When one 
had all those details right one could get 
reproducibility ; otherwise it was impossible 
to do so. 

Mr. S. Allen congratulated Messrs. 
Courtney-Pratt and Tudor on pioneering a 
new technique. Whatever might be said 
about the conclusions drawn from their 
results—and actually he thought that the 
gap between the size of the engine used and 
aero-engines was rather too wide to justify 
their conclusions—their work, he said, would 
prove extremely useful, and might be applied 
to engines of a higher output. He would like 
to ask them whether they had tried the 
effect of loading on the rings—the actual ring 
load, other than compression. 

The Chairman said that it would be wise 
to ask the authors to reply in writing, because 
the discussion had brought out such a large 
number of points referring to all the papers 
that it would scarcely be fair to ask them to 
deal with it even in a more or less summary 
manner. The papers themselves were very 
important additions to knowledge, but the 
amount of additional information and sugges- 
tions which had been brought out in the dis- 
cussion which they had produced was almost 
equally great. 








CoNVERSION oF L.N.E.R. Cuass “ B17” Loco- 
MOTIVE.—Class ““B17” 4-6-0 locomotive “ No. 
2871, ‘‘ Manchester City,” has recently been modified 
in the Darlington works of the L.N.E.R. The 
modification consists of fitting two standard 20in. 
by 26in. cylinders, dispensing with the inside 
cylinder, motion, and crank axle, and fitting the 
standard B 1 type boiler, with 225 lb. per square 
inch working pressure. The drive is taken on the 
middle pair of coupled wheels, and the gear is 
arranged to cut off at a maximum of 75 per cent. 
The rated tractive power of the modified engine is 
24,863 lb., as compared with 25,380lb. of the 
original three-cylinder engine. With a compara- 

been 


tively small reduction in tractive power, it has 
possible to eliminate the inside cylinder, and thus 
reduce the maintenance charges, with a correspond- 
ing increase in availability. 





The ‘°° Goblin ”’ 


Jet-Propulsion Engine 


URING a recent visit to the works of the 

de Havilland Engine Company, Ltd., we 
inspected the assembly of several of the jet- 
propulsion units which have been developed by 
the company. Hitherto no mention of this 
maker’s jet engines has been made in these 
columns, but we are now able to publish 
some details and external views of the “‘ Goblin ”’ 
engine, as the production unit is named. 

The “Goblin” turbo-jet power plant is 
fitted as standard to the de Havilland ““Vam- 
pire” jet fighter of the Royal Air Force, and 
has been for some time in quantity production. 
In its production version the engine is rated at 
3000 Ib. thrust at sea level, giving the 
“Vampire ” in full fighting trim a top speed of 
540 m.p.h. over an altitude range from about 
10,000ft. to 25,000ft. The company points out 
that this performance is with full military 
equipment, with guns open and aerials fitted, 
and carrying the full operational complement of 
fuel. Incidentally, it is of interest to note that 
the combination of the ‘‘ Goblin” engine in 
the “ Vampire” aircraft represents the first 
turbo-jet aeroplane to be built in the country in 
which the constructor of both propulsion unit 
and air frame is the same. With the new 
problems which have arisen through the speed 
of aircraft approaching that of sound it would 
appear that very close collaboration must be 
made between the power plant and airframe 
design branches, and therefore to have these 
branches within the same concern must be of 
considerable value. 

As in other turbo-jet aircraft engines of 
which particulars have been alent the 
“* Goblin ” engine works on the Whittle cycle, 
with straight-through gas fiow. In design, 
however, it departs from other engines, in that 
the compressor is a single-sided unit, running 
at the comparatively low speed of 10,200 r.p.m. 
The few which we are allowed to quote 
show that for the 3000 lb. thrust rating the 
output is about 2lb. of thrust per pound of 
weight, as the weight of the complete unit, with 
jet pipe and accessories is 1500 lb. In terms of 
power—with the advent of the jet unit a some- 
what old-fashioned criterion—at 540 m.p.h. the 
output is some 4320 H.P., giving a power-to- 





weight ratio approaching } Ib. per H.P. Fuel 
consumption is quoted as 1-23 lb. per hour per 
pound of thrust. 

First of the established aero-engine makers 
to enter the jet-propulsion field, the de Havil- 
land Company started design work in April, 
1941. Within a year the prototype was under- 
going tests and we understand that within a 
further two months the designed thrust was 
being obtained. As the ‘“ Vampire” aircraft 
was not at that time ready, flying experience 
was gained by fitting units of this type to a 
Gloster ‘“‘Meteor” and to the Lockheed 
** Shooting Star ” prototype in America. Initial 
flights with “ Goblin ” units in the ‘ Vampire ” 
prototype took place in September, 1943, and 
we are informed that speeds exceeding 500 
m.p.h. were attained in the spring of 1944 by 
both “Shooting Star” and “ Vampire” air- 
craft, making them, it is claimed, the first 
aircraft in America or Britain to reach such a 


In January, 1945, the engine passed the 
official type-approval test ; the company claims 
that it was the first gas turbine for aircraft to 
do so. The company states that one of the 
principal aims has been to develop a reliable 
unit and that a ‘“‘ Goblin” engine has run 500 
hours under official test conditions without 
change of any main component. 

The “Goblin” unit has, as already men- 
tioned, a single-sided centrifugal compressor, 
which draws in air at the rate of some 60 lb. 
per second. Two intakes are provided, and 
when the unit is installed in the fuselage, as in 
the ‘ Vampire,” the intakes are ducted to the 
leading edges of the wings at points near the 
wing roots. However, by turning the engine 
through a right angle so that the intakes face 
upward and downward, the unit can be mounted 
in a wing nacelle, a single orifice in the front of 
the wing being used, so that the wing leading 
edge spar passes through the space between the 
forked air duct. 

The overall diameter of the engine is 50in. 
This dimension is controlled, of course, by the 
diameter of the impeller and the design of the 
compressor scroll and casing. The firm states 
that there are a number of advantages to be 
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gained by the use of a single-sided impeller. 
First, full advantage can be taken of ee 
effect ; secondly, design-is much simplified. A 
double impeller design is difficult to evolve 
without a certain amount of preheating occur- 
ring in the air reaching the rear half. On the 
whole, the firm considers that @ more efficient 
compressor results with the single-sided design. 
As against this, there is little axial thrust with 
the double impeller ; but the ‘‘ Goblin” arrange- 
ment overcomes this disadvantage by opposing 
the thrust from the impeller against the thrust 
of the turbine rotor, the connecting shaft, which 
is carried on two bearings, being in tension. 

A high-pressure fuel pump mounted on the 
auxiliary drive casing at the front of the engine 
delivers paraffin to burners in sixteen com- 
bustion chambers. Each burner is in a central 
position at the front end of its combustion 
chamber, and projects a flame rearwards 
through it. The combustion chamber itself is 


rating the turbine delivers approximately 
6000 H.P. to the shaft. The remainder of the 
energy of the gases is available for propulsion 
at the jet. 

In order to cool the turbine dise a part of the 
air is bypassed from the compressor diffuser 
casing and is led by external pipes, visible in our 
engravings, to the space between the inner and 
outer sheet metal shells of the main casing, and 
thence to the front face of the turbine disc and 
the rear ing. Other pipes lead to the rear 
face of the disc for supply of cooling air. 

Mounted in the front of the compressor 
casing are two groups of auxiliaries, driven 
from the mainshaft through a vertical shaft 
and cross shafts, with bevel gearing, The 
auxiliaries comprise in the upper group a 
1-kW generator, a vacuum pump, @ compressor 
for aircraft brakes, a blower for cabin pressurisa- 
tion, and the generator of an electric tachometer. 
The lower group consists of starter motor, fuel 
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**GOBLIN”’* JET- PROPULSION UNIT 


a pressed and welded sheet steel structure, com- 
prising an outer casing connecting the com- 
pressor diffuser at the forward end with the 
turbine nozzle assembly at the rear. Inside the 
outer casing is a flame tube, which is attached 
to the outer casing at the forward end by three 
radial pins and slidably mounted at the rear to 
accommodate expansion. The burner projects 
into the forward end of the flame tube. The 
sixteen chambers are interconnected by balance 
pipes and means are provided for starting com- 
bustion in one or more combustion chambers by 
sparking plugs, the flame spreading to the other 
chambers through the balance pipes. 

Air is delivered from the diffuser to the com- 
bustion chambers, where a proportion varying 
from one-quarter to one-third of the total 
supply is admitted through the inner com- 
bustion chamber for maintaini i 
combustion. ‘The remainder of the air flow 
between the inner and outer walls, pasves 
finally through perforations to the interior of 
the flame tube, where it dilutes and cools the 
products of combustion, before the combined 
flow reaches the turbine nozzl.. 

The turbine is provided with a ring of guide 
vanes to direct the gases on to the rotor blades, 
where part of the energy is given up. At full 








pump, governor, and hydraulic pump. Lubri- 
cating oil is contained in a sump at the bottom 
of the casing and is fed to the bearings by a 
pump. The oil consumption is small and 
therefore the oil, once it has passed through the 
bearings, is allowed to drain away to atmosphere, 
thus eliminating the need for a circulatory 
system. 








Science and Reconstruction* 


By SIR JOHN ANDERSON 

I REMEMBER a by Sir Ernest 
Simon in which he drew attention to the remark- 
able discrepancy between the numbers of 
scientifically trained turned out by 
the universities and other teaching establish- 
ments in the U.S.A. and this country respec- 
tively. Allowing, as, of course, one must, for 
the difference in total population, we come very 
badly indeed out of the comparison. No doubt 
we make up to some extent in quality for lack of 


* Excerpts from an address by the Chairman of the 
Advisory Committee on Atomic to the Man- 
chester Joint Research Council, at Manchester, on 
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numbers, but the fact seems indisputable that 
the output has, in the past, been far below 
what the real needs of the country demand. 
Clearly the deficiency, whatever it may be— 
and some further investigations seem called 
for under that head—cannot be made good all 
at once. The first step must be to enlarge the 
capacity of our teaching institutions, to get 
more scientists of high quality back from war 
service to the teaching stafis of the univer- 
sities, and then further to expand their numbers 
in the appropriate branches and perhaps to 
extend class-room and laboratory accommoda- 
tion. This will ire some order of priority, 
and I have little doubt that the Lord President 
was right when he said the other day that the 
needs of in must at first give way to some 
extent before those of the universities. Then 
the necessary steps must be taken to increase the 
flow of students—not just any sort of students, 
but students of the right type, with the best 
kind of general educational bac Some 
propaganda will be needed here. I, personally, 
thought it unfortunate that so little was made 
of the importance of scientific and technical 
education during the passage of last year’s 
Education Bill. I think a great opportunity 
was lost, but no harm may result in the long 
run if we do now what is urgently needed, and 
that is to prepare the best possible estimate— 
quantitative and qualitative—of future require- 
ments. Universities, industrial firms, and all 
other potential employers, including the Govern- 
|ment, should make, and make known, their 
plans, indicating the types and numbers of 
trained men and women they require, the terms 
they offer, and the kind of organisation they 
propose. Such information, properly collated, 
will be an indispensable basis for the work of 
the Committee on Scientific Priorities which 
Mr. Morrison announced in Parliament last 
week, and will also provide the necessary 
material for an approach to headmasters and, 
through them, to parents. As a first step one 
cannot go wrong in ing that everything 
possible should be done to hasten the release of 
trained scientists and of partly trained and 
untrained students from the various forms of 
war service. 


FINANCE 


I come now to a matter which I would rank 
as high in importance as that of personnel— 
finance. Here I may modestly claim to have 
myself blazed a trail. Broadly speaking, 
research and development must be financed in 
one or more of the following ways :— 

By industrialists, either in their own 
laboratories or through industrial research 
associations, or through grants to univer- 
sities and other scientific institutions. 

By universities and other scientific institu- 
tions out of their own resources. 

By Government, through research institu- 
tions of its own or through grants to indus- 
trial research associations, to individual 
workers or to universities. 

As Lord President of the Council and as Chan- 
cellor of the Exchequer, I had occasion to con- 
sider all these matters. 

While I was still Lord President, the basis of 
grants to research associations was reviewed 
by the Advisory Council of the Department of 
Scientific and Industrial Research, under Lord 
Riverdale, and now arrangements have been 
made which represent a very substantial 
improvement on the old. Whereas the Depart- 
ment used to work on the principle that a 
Government grant would be available only until 
the association could be made self-supporting, 
the principle of a permanent grant is now 
accepted, and the basis of calculation has been 
liberalised. This marks a fundamental change 
in outlook. Government grants to universities 
are made through and on the recommendation 
of the University Grants Committee, which has 
been reconstituted to bring it into closer touch 
with the universities. About a year ago I met 
the Committee of Vice-Chancellors and fore- 
shadowed a substantially increased rate of 
grant which has now been voted by Parliament 
for the current year. In addressing them, I 
referred, in particular, to the need for a revision 
of university salaries, and I made it clear that, 
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expenditure would be taken into account in 
assessing grants. It is left to each university to 
allocate its grant as it thinks fit, subject, of 
course, to any general understanding between 
the university and the Committee. Grants ear- 
marked for specific researches are made not by 
the Committee but by the Department of 
Scientific and Industrial Research, with the 
approval of the Treasury. The Department also 
administers a scheme of maintenance grants for 
post-graduate students to allow them to be 
trained in methods of research. 

Expenditure by industrialists is assisted not 
by direct grant but by a system of tax relief. 
Up to this year maintenance expenditure in 
connection with research was allowed as a 
deduction from earnings, in accordance with the 
usual principle, but no allowance was made in 
respect of expenditure of a capital nature. 
Under my Budget proposals of last year, to 
which statutory effect has now been given, all 
research expenditure in connection with any 
particular industrial undertaking is allowed as 
a deduction from earnings before assessment of 
tax. This applies to all expenditure on build- 
ings, plant, and equipment, and represents a 
clear departure from the hitherto sacred prin- 
ciple that untaxed income must not be used to 
produce additions to capital assets. The same 
principle is applied to contributions by indus- 
trial firms to research associations or univer- 
. sities for research. The value, and, of course 
the cost to the taxpayer, of such relief can be 
gathered from the contributions of this character 
that have already been made. For example, 
I.C.I. have given Y pighty fellowships at univer- 
sities of an average of £600 a year each for 
research in physics and chemistry, and sciences 
derived therefrom, including engineering and 
chemotherapy. There are no restrictions or 
conditions attached to these fellowships. The 
Shell Group have made a gift of £435,000 to 
Cambridge University for a Department and 
Chair of Chemical , together with a 
yearly grant of £2500 for scholarships ; 3; and 
Courtaulds have given £118,000 for a similar 
purpose to the Imperial College of Science. Ido 
not doubt that, as time goes on, many other 
similar grants wil be made, thus adding greatly 
to the funds available for fundamental research. 
Of the funds devoted by the Government to 
research in their own institutions, little more 
need be said except that experience goes to 
show that there are certain forms of funda- 
mental research which it will probably be agreed 
can be only satisfactorily developed in this way. 
I mention, by way of illustration, the work to be 
carried on in the new Aeronautical Research 
Establishment at Luton, and, before I sit down, 
I shall say a few words on the future of research 
into the uses of atomuc en . 

There seems to be little doubt that the 
expenditure directly incurred by the Govern- 
ment on research will increase substantially as 
times goes on. I hope in the summary I have 
given I have succeeded in showing that, so far 
as financial aid is concerned, we now have a 
framework within which all that is required can 
be secured. 


ORGANISATION 


When I come to my third head 

tion—I have no doubt that I shall be dealing 
with a topic of very special interest to your 
Council. The efficient use of our resources, 
limited as they must be for a long time to come, 
demands the best possible organisation. With- 
out seeking to dogmatise in any way, I would 
suggest the following :— 

(a) There should be recognised standards of 
remuneration. 

(6b) Conditions of service should be such as 
to facilitate interchange between establish- 
ment and establishment, and between one type 
of service and another. A uniform pensions 
scheme, such as the Federated Universities 
Superannuation Scheme, should help to this 
end. 

(c) Free exchange of information and ideas 
should be encouraged. 

(d) Without encouraging teaching institu- 
tions to undertake agency or contract work, 
research in applied science in such institutions 
should not be discouraged. 


(e) Similarly, the advantage of allowing a 





certain amount of fundamental research in 
industrial research establishments should be 
recognised. It should be remembered that it is 
to research, so conducted, that the discovery 
of the gas-filled lamp, which has meant an 
enormous annual saving in consumption of 
electricity, is due. 

(f) To prevent wasteful overlapping, the 
various industrial associations should estab- 
lish special committees to discuss long-term 
programmes of research with representatives 
of the universities and the Government 
research organisations. In this connection 
the question as to what fundamental re- 
searches can most profitably be conducted in 
Government establishments or centrally in 
selected institutions should be erm | 


Atomic ENERGY 


Now, before I sit down, I expect you would 
like me to say something about the position of 
our investigations into the use of atomic energy, 
and particularly about the prospects of indus- 
trial use. We have here a case where, as the 
result of a quite prodigious concentration of 
effort, such as could only have come about 
under the spur of war, results have been 
achieved in a few years which, under 
circumstances, would have taken perhaps ten 
times as long, or even longer. The work that 
has been done, of which I have some detailed 
knowledge, points clearly enough to certain lines 
of development in the future. I say nothing 
about the military problem. So far as indus- 
trial applications are concerned, it is quite 
certain that nothing has been discovered to 
justify the expectation that the energy Dieasel 
by an atomic explosion could be used directly 
as a source of industrial power, as, for example, 
the explosion of gases is used in an internal 
combustion engine or @ gas turbine, or in certain 
forms of rocket. The only method which exist- 
ing knowledge suggests as practicable depends 
upon the conversion into heat of the energy 
released by a controlled process of nuclear 
fission. There are no difficulties in principl. 
here. But very serious difficulties arise in 
practice. The first problem is to get the 
heat in a convertible form. This means @ high 
temperature and involves the necessity for very 
efficient controls and for special measures to 
prevent corrosion of the metallic components 
and the rapid disintegration of the whole system. 

The other major problem arises in connection 
with the intense and very dangerous radiation 











by which the nuclear reaction is attended. This 
means elaborate shielding devices and a com. 
plete system of remote control. It would be 
absurd to suppose that these and other diffi- 
culties will not be overcome in time, and 
there is always the possibility of some funda. 
mental new discovery completely changing the 
character of the problem, but the best opinion 
I can offer—and it is not based on my own con. 
clusion, but on the conclusions of those on whose 
judgment I can most confidently rely—is that 
it will be many years before nuclear energy 
comes on the market, for any but the most 
limited and specialised purposes, in competition 
with existing sources of power. 

Nevertheless, the ultimate possibilities ara 
such that it is clearly incumbent upon us as a 
nation to devote all the resources we can spare 
to further researches in this field. There will, [ 
i ine, be Lttle doubt in your minds, in the 
light of what I have said, that the Centra! 
Government must, for the time being at any 
rate, take a leading part in the organisation of 
such researches. Nevertheless, before leaving 
this topic. with which I can only deal very 
sketchily, I must stress the fact that these 
recent discoveries open up an enormous new 
field of scientific work, and should give tremend - 
ous impetus to research by physicists, chemists, 
and engineers. Indeed, the matter goes much 
further, for the devices that are employed to 
produce the new element plutonium, provide a 
ready means of procuring a vast range of new 
radio-active substances, including radio-active 
forms of common elements used in medicine. 
For example, radio-phosphorus, radio-iron, 
radio-sodium, and man ovg: Mpornad things can now 
be administered with normal] susbtance in 

proportions too small to be harmful, and their 
radio-active properties can be used to deter- 
mine the exact behaviour of the ows 
therapeutic or nutrient agent in the human or 
animal It does not require much 
knowledge, or much imagination, to realise 
what a revolution this may bring into medical 
science. In plant and animal physiology it may 
be equally important. There are also now avail- 
able many alternatives to radium which may be 
both much less expensive and more manageable 
in radio-therapy. Thus, what may prove to be 
an uncovenanted benefit of inestimable value 
accrues to humanity as a by-product of the 
search for further means of destruction— 


ving again the truth of the saying that 
likes ften bestows her boons where no one 
planned. 





Repair of Bomb-Damaged Structures 


in France 


N article in our contemporary, Le Génie 
Civil,* describes some novel methods 
developed by French civil engi forthe repair 
of bridges, viaducts, and other bomb-damaged 
structures, either on or serving the French State 
Railway system. 

The restoration of missing portions of steel 
or masonry structures, when the damage is 
caused by bombs or high-explosive charges, 
often requires the re-establ.shment of the initial 
states of stress in the parts which are to be 
united. One way of doing this is to build false- 
work and scaffolding around the whole struc- 
ture, in a manner similar to that used for the 
original construction, but considerable work is 
entailed which may present difficulties which 
did not exist when the structure was first built. 
Nevertheless, the State Railways have used this 
method in a number of restorations. 

Structures in reinforced or plain concrete 
present a different problem. In uniting two 
separated parts of a concrete structure, the 
parts which were under compression when the 
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tion et Ia ion ee Part are. Sinieteée,” 
by Robert Lévi and Henry Lossier. 





structure was sound, and served to sustain the 
structure, must be stressed during restoration 
to the same extent, allowance being made for 
the shrinkage of the concrete which is used for 
the repair. This stressing of the structure may 
be done conventionally by suitable application 
of jacks, or, as has been done in several of the 
works described, by the use of “e: 

cement. We understand that the use of this 
special cement has been sufficiently successful 
to make it the ised and normal method 
to be used in future by the S.N.C.F. for repair 
of its civil engineering works. 

No details of the actual cement are given in 
the article, but it may be noted that ‘‘ expand- 
ing,’ or non-contracting, cement, though not 
used in this country, is known. One form is 
obtained by the addition of small quantities of 
calcium sulpho-aluminate to ordinary cement. 

Two of the most interesting restorations 
Sunn in the article are briefly described 

ow. 


Ermvay Brice 


The railway bridge at Epinay-sur-Seine, 
between Epinay and on the 
Région Nord line of the 8.N.C.F., is a masonry 
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structure for double-line traffic, which crosses | of the auxiliary arches strengthened i figures whi 
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30 at the back of the arch, opened out considerably | repair work, but which was not less than; the centre of the breach, however, a “ nick,” 
w at the soffit, where its diameter was of the order | 100 tonnes, was carried out by the use of a jack| 0-50 m. to 0-80 m. wide, was loft for pouring 


1- of 4m, Taking into account the surrounding 
damage; the arch was to all intents and p 
cut for more than one-half of its width. 
As it was desired to avoid the erection of 
temporary centring on the bed of the river, it 
was decided to use centring attached to the 
upper part of the arch, from which working 
platforms were suspended. 
Some doubts were felt about the stability of 
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the whole arch, and it was feared that, being a 
masonry structure, a grave risk would be 
entailed in undertaking the repair before taking 
measures to support the arch. It was therefore 
decided partially to restore the continuity of 
the arch by building into it three auxiliary 
arches, tailing into prepared abutments in the 
main arch, as shown in Fig. 2. The auxiliary 
arches were made in reinforced concrete, and 
were shaped as shown in the drawing, the 


acting at the centre of the main arch, If the 
force to be exerted had been constant, the use 
of expanding cement would have been the 
simplest solution. 

When the three auxiliary arches had been 
put in place and put under load, the restoration 
of the main arch was begun. The width of the 
arch was divided into five “slices,” each 1 m. 
wide, and concrete was poured successively, in 
the order shown by the numerals in Fig. 3. 
At the centre of damage n w “ archstones’”’ 
were made in expanding cement, with reinforce- 


Bomb Damage 








ment, as shown in the longitudinal section, 
Fig. 4. Away from the actual centre of damage 


ordinary Portland cement was used, 


GRAND-QUEVILLY GENERATING STATION 


The repair in this case was to a reinforced 
concrete viaduct carrying the rails of a gantry. 
The viaduct, of four spans, each of 19-50 m., 
is shown in Fig. 5. The sectional view repro- 
duced in Fig. 6 indicates that the structure 
has independent spans, forming rectangular 
girders, 3-60 m. deep and 1-60 m. wide, resting 





central portion of each auxiliary arch having the 






Wetting Holes 


Expanding Cement 






on five piers. The lower part of the section of 
each girder was rein- 
forced by fifty-one steel 
bars of 40 mm. diameter. 

During an Allied air 
raid a bomb hit the 
second span, about one- 
quarter of the way 
along its unsupported 
length. The e 
was in the form of a 
breach extending the 
whole width of the gir- 
der, to ad pth of about 
1-60 m., with a length of 
about 5-25 m. (Fig. 6). 

In the damaged state 





expanding cement. 

In the second stage, after the concrete of the 
first stage had hardened, it was planned to pour 
successively three layers (Fig. 6) of expanding 
concrete, which would have exerted a total end 
force on expansion of 200 tonnes, acting hori- 
zontally at about 1-10 m. above the bottom of 
the breach. The theoretical stresses at the 
completion of this work would have been, for 
the girder alone 17 kilos. per square centimetre 
compression in the concrete at the top, in way 
of the breach, and 5-1 kilos. per square milli- 
metre tension in the steel reinforcement. With 
the travelling gantry superimposed the stresses 
would have -been 79 kilos. per square centi- 
metre and 16-9 kilos. per square millimetre 
respectively, which are allowable stresses. 
Unfortunately, during the repair work the 
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FIG. 6—SECTION THROUGH VIADUCT REPAIR 


. The job was therefore completed with 
the aid of four jacks of 50 tonnes capacity each. 
Although completed satisfactorily, this was 
found to be a much more complicated procedure 
than would have been the originally planned use 


of expanding cement. 








Technical Reports 





The Heat Pump for Space Heating: Critical 
Résumé of Published Information. By D. V. 
Onslow, A.M.LE.E. The British Electrical and 
Allied Industries Research Association, London. 
Report Rof. Y/T 7.—Considerable attention has 
been given during the past few years in the U.S.A. 
and in Switzerland to the possibilities offered by the 
heat pump. This résumé of published information 
has been prepared with a view to examining the 
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same curvature as the soffit of the main arch, 
but the ends having a larger radius of curva- 
ture, so as to merge into the main structure. 

The cross-sectional view in Fig. 3 indicates 
the disposition of the three auxiliary arches, 
which were each about 22 m. long, 0-50 m. wide, 
and of height varying from 0-50 m. at the 
centre to 0-70 m. at the ends, where they were 
embedded in the main arch. The reinforcement 








at the reduced section, 
the calculated stresses 
were 80 kilos. per square 
centimetre compression in the concrete above 
the bottom of the damage, and 8-5 kilos. per 
square millimetre tension in the lower reinforce- 
ment steel, not taking into account any load 
upon the girder. With the loading of 65 tonnes 
of the twelve running wheels of the gantry 
superimposed, the stresses would have been 
285 kilos. per square centimetre for the 


economics of the heat pump in its application to 
space heating, especially in view of the re high 
price of coal. One of the advantages o: the system 
lies in its capacity to provide heating and cooling 
alternatively. The report is supplemented by a 
bibliography of 88 references. 








Tue SouTHERN RAItway Company announces 
the appointment of Mr. E. J. C. Reed as senior 
resident engineer (bridges and heavy works), 





concrete and 30 kilos. per square milli- 
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UTILISATION OF ATOMIC ENERGY 


In this column, on October 26th, we 
uttered a warning against anticipating that 
atomic energy would be available within a 
few years for the common uses of life. We 
are glad to have the support for that view of 
no less an authority than Sir John Anderson, 
Chairman of the Advisory Committee on 
Atomic Energy, and one of the early students 
of that subject. Speaking, on December 
6th, at a meeting organised by the Man- 
chester Joint Research Council, he said: 
“The best opinion I can offer—and it is not 
based on my own conclusion, but on the con- 
clusions of those on whose judgment I can 
most confidently rely—is that it will be many 
years before nuclear energy comes on the 
market, for any but the most limited and 
specialised purposes, in competition with 
existing sources of power.” Sir John spoke, 
no doubt, from the standpoint of physicists ; 
but, even better than they, engineers know 
from experience that even with the accelera- 


tol forces to “industria? teed, Bie’ John said 


and/undreamt-of method, of utilising for the 


methods the passage between a primary dis- 
covery and its translation into common use 
is always prolonged. 

If our readers will turn to the extracts 
from Sir John Anderson’s address, which we 
print on page 483, they will observe that his 
opinion quoted above was reached after a 
general survey of the problems that have to 
be faced. Sir John remarked that it was only 
“a quite prodigious concentration of effort,” 
only possible under war conditions, that led 
to the achievement of a result which in 
ordinary circumstances would have taken 
perhaps ten times as long. Since it is wholly 
improbable that anything approaching that 
degree of concentration will be attempted in 
the conversion of warlike atomic energy into 
industrial atomic energy, we have here a 
rough measure of the time factor involved in 
the process. Passing to the means at our 


present disposal for the adaptation of nuclear 


categorically that “nothing has been dis- 
covered to justify the expectations that the 
energy released by an atomic explosion could 
be used directly as a source of industrial 
power.” The bald fact is that our 
minds are predisposed to regard nuclear 
energy as a fuel. As Sir John put 
it, “‘The only method which existing 
knowledge suggests as practicable depends 
upon the conversion into heat of the energy 
released by a controlled process of nuclear 
fission,’’ but in a succeeding paragraph he 
recognised that “‘there is always a possi- 
bility of some fundamental new discovery 
completely changing the character of the 
problem.” 

Whatever course development may take 
in the near future, it is upon the ultimate 
discovery of some new method, some still 


benefit of mankind the vast forces which 
nuclear physics have placed within our grasp, 
that we must base our hopes. As long as we 


use any other fuels, we shall continue to be 
faced by problems connected with enorm- 
ously high temperatures. 
John once more, 
to prevent corrosion of the metallic com- 
whole system.” It must be the continual 


concern of physicists to seek for a path 
around these difficulties. 


to face with a new source of power. 


search for using it in a new way must be 
ceaselessly pursued. 


Bit and Spur 


dumb moron. For years past, with ever- 


the fact into him; for years past at propa- 


in these matters and warned him of the fate 


for years past the Press has reflected the 
opinions of the sages. For years past the 


Parliament, and even the pulpit have re- 
echoed the familiar phrases. Nothing new 
is said; nothing new remains to be said. 
The facts are accepted, unchallengeable. 
To maintain our place in the world we must 
pursue research, we must encourage science 
and the scientific method of thought. All 
this repetition, this reiteration is bit and 
spur, and it is psychologically probable that 
this nagging and pricking will at length 
bring about a reaction, a rebellion against 
the goad, and impatience with the whole 
thing. In other words, propaganda will 
become a rapidly diminishing asset. A 
really good and desirable purpose will be 
endangered by excess. 

The most recent, but by no means the last, 
of these meetings for the propaganda of 
science in industry was a conference con- 
vened by the British Association in London 
on Friday and Saturday last. Save for the 
fact that atomic energy has introduced a 
new subject, little or nothing that has not 
been said a score of times already was heard 
on this occasion, unless it be that pure scienge, 
science for its own sake, science to satisfy the 
inquisitive nature of man, received a little 
more than usual of the attention it deserves. 
For example, Professor Polyani asserted that 
scientists were pledged to “values more 
precious than material welfare,” and that 
veteran, Sir Richard Gregory, President of 
the British Association, dealt with funda- 
mental research and the discovery of truth 
for its own sake rather than for any practical 
value it might have. For the rest the 
speakers played upon familiar themes in 
familiar ways, with occasional digs at the 
practical people as when Professor Oliphant, 
the great avthority on nuclear physics, com- 
plained that management lacked the scientific 
man and the scientific point of view. Several 


must employ atomic energy just as we now| speakers touched upon the sociological view 


of scientific research, but it was left to Mr. 


that the State could remove economic handi- 


ponents and the rapid disintegration of the|caps and encourage them to pursue know- 


ledge for its own sake. A fair share of the 


national income, he added, must be devoted 
In that search|to scientific research, and he hinted that 
they must fear no heterodoxy and endeavour | Government would in research, as in so many 
to free their minds from the thrall of doctrines, | other matters, exercise some control. 
be they never so well founded. We are face} would, he said, need to be “ closer collabora- 
Even | tion 
though in the end it should prove futile, the | government.” 


There 
between industry, and 


In the conditions of the day it is not 


science, 


unnatural that mankind is more deeply 
interested in vtilitarian science than in 
abstract science. Its immediate concern is 
Ir there be any person in this little land|the replacement of a thousand and one 
who does not know that research is essential | amenities of which it has been deprived by 
to the welfare of industry and that science|the obstruction and destruction of the war. 
is the fons et origo of “‘ progress ”—we adopt | Moreover, man looks to the advances of 
the Master of Trinity’s dubious inverted | applied research to bring about the reinstate- 
commas—-he must be no less than a deaf and | ment of damaged industries for the encourage- 
ment of trade, and to their extension for the 
growing fervour, protagonists have hammered | provision of new commodities and new 
services. But man cannot live on television, 


ganda meeting after propaganda meeting|prefabricated houses, mass-produced art, 
exalted people have told him of his negligence | and plastic fitments alone. He requires. also 
spiritual nourishment ; what we call culture. 








tion imparted by highly developed scientific 


that his indifference will bring upon him ; 


At one time in our history, when the ‘‘ use of 


meeting hall, the board room, the Houses of 


Herbert Morrison, Lord President of the 

This, to quote Sir|Council, to introduce the political aspect. - 
“involves the necessity for | He acknowledged that scientists could not be 
very efficient controls and for special measures | regimented for research work, but he held 
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the globes ’’ was taught in dame schools and 
all grades ‘of society flocked to scientific 
lectures, natural philosophy was regarded as 
a cultural subject and astronomy, the least 
material of all the sciences, as a means of 
elevating the mind and directing it to greater 
ideas than the mere increase of bodily com- 
forts and conveniences. For the moment 
that aspect of science is naturally in abey- 
ance, but it may be hoped that a time will 
come when mankind will no longer be com- 
pelled to think of what material advantages 
he can derive from science, or of what dangers 
science can defend him from, and turn his 
mind to its cultural value. We saw, happily, 
in the recent conference a veering in this 
direction, and an admirable leading article in 
The Times of Monday last presents the case 
wittily and persuasively. Such things as 
these inspire the hope that some day 
materialism will not be the sole dominating 
influence in the world, but will run in double 
harness with cultural progress. 





Obituary 
E. H. JONES 


Ir is with great regret that we have to 
announce the death on November 2lst of 
Mr. E. H. Jones, founder and chairman of 
E. H. Jones (Machine Tools), Ltd. 

Mr. Jones was seventy-two, and until 
within a few weeks of his death was an 
active director of the company. He com- 
menced business in the cycle trade and in 
1900 was one of the pioneers of the motor 
industry. He founded the Leeds Tool and 
Manufacturing Company, Ltd., which later 
became E. H. Jones (Machine Tools), Ltd. 
Up to the time of his death he was managing 
director of G. L. Jones, Ltd., of Wembley, 
the firm founded by his father some sixty 
years ago. He was, in addition, managing 
director of Engineering Finance Company, of 
Wembley, and Agricultural Machinery, Ltd., 
of Hendon, and a director of A. Wells and 
Co., Ltd., London, N.17. Formerly he was 
on the board of the Meehanite Company and 
of the Murex Welding Company. 

Mr. Jones joined the Machine Tool Trades 
Association in 1933, and soon after became a 
Member of Council. In addition, he was a 
member of the Importers’ Section of the 
Association, and from the beginning of the 
last war until his death was a member of the 
Importers’ Advisory Panel to the Machine 
Tool Control. He has been succeeded on the 
board of E. H. Jones (Machine Tools), Ltd., 
by his son, Mr. E. J. M. Jones. 











Letters to the Editor 
(We do not hold ourselves responsible for the opinions of 
our correspondents) 
CORNISH ENGINES PRESERVATION 
SOCIETY 


Srr,—More than a year has elapsed since an 
article appeared in THE ENGINEER on November 
24th, 1944, describing the activities of the 
Cornish Engines Preservation Society. It is sad 
to narrate that in the intervening period only 
about one-seventh of the target figure of £5000 
has been subscribed to the funds of the Society. 

The purpose of this letter is to make known 
to all who may be interested that the final 
chapter of the history of Cornish pumping 





the Redruth and Camborne area, only two 
engines are now in service. Both of these are at 
South Crofty mine, but. they are to be replaced 
by electric pumps in a matter of months. Of the 
other engines described in the Society’s survey, 
published in 1943, the 90in. engine at East Pool 
was shut down quite recently, owing to the 
closing of the mine. 

The only remaining engine in this area to be 
recommended for preservation by the Society 
is that at Wheal Busy, near Chacewater. The 
engine ceased work some time ago, and its con- 
dition is said to be deteriorating rapidly. The 
engineering history of this mine alone provides 
a wonderful story, dating from Joseph Horn- 
blower in 1725. It is needless to remind readers 
of the lead given in deep mining and draining by 
Cornish engineers during the eighteenth and 
nineteenth centuries, a period marked by the 
introduction of much mining and engineering 
machinery. Of the latter, the Cornish pumping 
engine is undoubtedly the greatest single 
achievement to the credit of the engineers of 
that county. 

The address of the joint honorary secretaries 
is Falmouth Observatory, Cornwall. 

Jonn Fox. 
Heathfield Works, South Devon, 
December 5th. 


——— 
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A Proposed Clyde Port 
Authority 


In our issue of August 4th, 1944, we recorded 
the setting up of a Committee under the chair- 
manship of Lord Cooper to inquire into the 
administration of navigational facilities and the 
docks and harbours of the River and Firth of 
Clyde. That Committee, known as the Clyde 
Estuary Committee, has now reported to the 
Minister of War Transport. It proposes that a 
new authority, to be known as the Clyde Port 
Authority, should be set up on lines similar to 
the Port of London Authority. The new body 
would initially incorporate the undertakings of 
the Clyde Navigation Trust, the Clyde Light- 
house Trust, the Greenock Harbour Trust, and 
the Clyde Pilotage Authority. It is recom- 
mended by the report that the new authority 
should consist of twenty-one members, nine 
of whom would be appointed by the Admiralty, 
the Minister of War Transport, and the Secretary 
of State for Scotland jointly, the Minister of 
Labour, Greenock Corporation, and Glasgow 
Corporation. The remaining twelve members 
would be elected by payers of dues and rates, 
six in respect of goods and six in respect of 
ships. It is further suggested that the military 
ports of Faslane and Cairnryan, after their 
release by the military authorities, should be 
entrusted to the new authority for care and 
maintenance, and for such limited commercial 
uses as could be devised. The report will shortly 
be published by the Stationery Office. 








The Future of the Gas Industry 





Tue Committee of Inquiry set up by Major 
Lloyd George in June, 1944, to review the struc- 
ture and organisation of the gas industry and 
to advise what changes have now become 
necessary in order to develop and cheapen gas 
supp.ies to all types of consumers, has com- 
pleted its report, which: has been issued as a 
White Paper, Cmd. 6699. The compulsory 
purchase of all existing gas undertakings is 
recommended. The Committee considers that 
a reasonable forecast of the development of the 
gas industry, provided that it is reorganised, is 
that it will in ten years’ time have increased 
its sales to at least 20 per cent. above to-day’s 
level. New and larger units of distribution are 
ested, and it is proposed that England, 


man and six directors, of which the chairman 
and three other directors would be full-time 


working directors. They would be appointed 
by the Minister of Fuel and Power. A central 
research establishment is proposed, which would 
be maintained by a levy on gas sales, and obliga- 
tions in respect of gas quality and gas testing 
and metering are set forth. The Committee 
recommends that the plan which has been 
evolved out of the conditions and circumstances 
of the industry should be put into effect as a 
whole, to avoid creating uncertainty in the 
industry, and that it should be reviewed at the 
end of ten years. 








Labour and the Engineering 
Industry 


In the course of his chairman’s address at the 
annual meeting of the Associated Equipment 
Company, Ltd., on Monday, December 10th, 
Mr. C. W. Reeve commented on manpower 
problems and on the attitude of labour towards 
industry. He said that manufacturers to-day 
were unimpressed by the desire expressed for 

output if at the same time they had to 
suffer the calling up of young and skilled em- 
ployees before the return of employees who had 
been in the Services. Then there was also the 
attitude of labour itself. Surely, at the present 
time the country needed more output per man- 
hour, and a greater output as well, and yet 
industry was met with various stages of ineffi- 
ciency, such as “go-slow ” movements, strikes, 
and suggestions from one of the chief trade 
union leaders of a shorter working week. No 
successful manufacturer to-day grudged a full 
pay packet to labour if it was the result of addi- 
tional output in the same time, and most manu- 
facturers had some scheme of bonus incentive, 
whereby higher earnings per hour were en- 
couraged for an increased output. There was 
another phase, too, of the labour situation which 
Mr. Reeve felt that the planners for our good had 
sometimes overlooked. Because his firm was 
situated in the London area, he said, it had been 
told that it could not extend its factory facilities, 
although it had the ground and capital available, 
but must find another factory in a depressed 
area. He thought that that was a fine theory, 
but an uneconomic one. For example, the 
A.E.C. could employ at Southall a thousand 
more operatives with practically n> additional 
capital investment, but to employ a thousand 
men elsewhere meant a good deal of capital 
expenditure—even if the buildings were avail- 
able—in the form of necessary plant and tools, 
and, of course, a very large expense in the form 
of additional administrative staff, all of which 
could be avoided by increasing the establish- 
ment at Southall. 
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Whaling Factory 


Ships “* Southern 


Venturer ’’ and ‘°° Norhval ”’ 


No. 1—(Continued from page 458, December 7th) 


* SoUTHERN VENTURER ” FACTORY 
EQUIPMENT 


N our first article we described the hull and 
propelling machinery of the two ships, and 
referred to the decision of the owners of the 
“Southern Venturer,’’ Chr. Salvesen and 


Balfour and Co., Ltd., of Leven. There was 
not time to erect fully the complete blubber 
boiling plant and some of the other machinery 
before the ship left for the Antarctic, and the 
erection of this plant is being done during 
the voyage. At the end of October, after 
successful trials, the ‘ Southern Venturer ” 








LIVER DRYING PLANT FOR “ NORHVAL'"* 


Co., of Leith, to install whale meat and liver 
oil extraction plant, the design and construc- 
tion of which was entrusted to Rose, Downs 
and Thompson, Ltd., of Hull. 

In dealing with the whale meat, the first 
problem to be solved was that although its 
food value is high, it has an oil content 
which makes it too rich for human digesti- 
bility, and while moisture can be removed 
by dehydration, oil cannot. Further, it was 
desired to deal with some 600 tons of meat in 
twenty-four hours, and the amount of steam 
which would be required for this work, using 
the ordinary methods of dehydration, would 
have been enormous, and would have ruled 
out the possibility of such an installation 
aboard ship. Both difficulties were overcome 
by the firm by using a special type of contin- 
uous expeller, in which, after previous treat- 
ment, excess oil and moisture are removed 
before the meat passes to special sterilisers 
and continuous steam-heated vacuum dryers 
for the removal of the remaining moisture. 
After drying, the meat is ground to meal and 
bagged, and the final product is of a rich 
golden brown colour, entirely free from any 
objectionable taste. Samples which were 
produced in a pilot plant were found to 
contain a protein content of 84-56 per cent., 
with 98-9 per cent. digestibility. It is hoped 
that this food will prove of great value to the 
peoples of Europe. For the recovery of the oil 
from the livers, which has a vitamin value 
in excess of that of halibut oil, a process of 
combined dehydration followed by solvent 
extraction is employed. It is carried on in 
@ manner to exclude all air, which, 
if present, would be injurious to the vitamin 
content of the oil. After the process of 
extraction is finished, the meal is again dried. 
The meal is of a chocolate brown colour. 

Ten of the pressure boilers referred to in 


left for South Georgia under the command of 
Captain H. Nielsen. 


** NoRHVAL ” Factory EQUIPMENT 


Whilst the same general principles are 
followed in the design and lay-out of the 


*"Norhval” differs from the “Southern 
Venturer ” in that no meat-treatment plant 
is installed in the Norwegian ship. On the 
deck of the ‘‘ Norhval’”’ we noted steel 





our last article were supplied by Henry 


fenders, which are designed to align the on- 


coming oarcase of the whale, and also 
serve as ventilating ducts for the factory 
space. Water spray pipes are fitted for 
cleaning down the decks. A deck view look. 
ing forward and showing the engineers’ and 
blacksmiths’ workshops and winches is repro. 
duced herewith. 

In laying out the boilers and oil separating 
plants, an effort has been made to leave open 
gangways between the boiling vessels, so that 
good working spaces are available. 

For rendering down the blubber, eight 

Hartmann type boilers are installed. They are 
of the horizontal pattern with belt-driven 
agitators, and they have a preheating cham- 
ber, in which the entering pieces of blubber 
are raised to boiler temperature and pressure 
before they reach the main boiler. The capa- 
city of these Hartmann boilers is about 75 
tons of raw blubber per day. 
Along each side of the ship there are nine 
pressure boilers for bones, each of which has 
a capacity of 1500 cubic feet. The residue 
from these boilers is technically known as 
“ graks,” which is automatically removed 
by long conveyors and dumped overboard. 
For the meat and bone there are a further 
eight Kvaerner boilers, each of which has a 
designed capacity of from 100 to 120 tons 
per day. Space was provided for twelve of 
these boilers, but it was only possible to 
install eight before the ship was finished. 

For the separation of the whale oil there 

is a separator room with a battery of De Laval 
electrically driven oil separators, with central 
benches for cleaning. In addition, four 
De Laval separators are installed for dealing 
with oil in the glue water. 
The plant we have described is designed for 
the maximum output of whale oil, and special 
plant is also provided for recovering the oil 
from the whale livers, which has a very high 
vitamin content. 


Liver Or EXTRACTION PLANT 


This plant, the design and construction of 
which was entrusted to George Scott and Son 
(London), Ltd., can deal with the livers of 





blue, sperm, and fin whales, which may vary 





Deck ViEW OF “ NORHVAL,’’ SHOWING WINCHES 


factories in the two ships, that of the,in weight from 350 kilos. to 750 kilos. The 
livers are first out into suitable-sized pieces 
on the flensing deck, and are passed down 
hatches to the mincers on the port and star- 
board sides of the ship. The minced liver 
then passes by means of a conveyor to the 








ee eel 





lso 
ry 
for 
yk. 
nd 


a2o 


ees ee ee ee i? 


wwe SS Owe ew Wy 





Dero. 14, 1945 


THE ENGINEER 


489 








vertical storage hopper. This hopper 
supplies the high-vacuum continuous dry- 
ing plant, a view of which taken during 
the course of erection in the shops is 
reproduced herewith. ‘The cross-bracings 
shown are only for transport purposes. 
The plant consists of four tube dryers, 
which operate under high vacuum, on the 
Scott patented system. The drive to the 
agitators is through a geared electric motor. 
From the dryer the liver passes to two 
vertical storage hoppers—see the accom- 
panying illustration—which serve the solvent 
extraction plant in which the liver oil is 
extracted by means of a non-inflammable 
solvent, The meat is discharged from the 
extractor, and is conveyed to the meat storage 
hopper, after which it is bagged for storage 
and future transport. 

The solution containing the liver oil 
goes next to a high-vacuum, low-temperature 
distilling plant, in which the oil is distilled 
over and the solvent recovered and returned 
to the solvent storage tank. The vacuum 





LivER STORAGE HOPPERS 


pumps are of the Scott wet-displacement 
type. 

We were interested to learn that some of the 
deck machinery for this ship and some of the 
boiling plant came from sunken Norwegian 
whale factories, and that it was reconditioned 
and installed by the shipbuilders and the 
sub-contractors. When the ship left the 
factory was almost complete, and little 
remained to be done to put it into working 
order, 

The full-speed and other trials were 
successfully carried out in the North Sea, 
after the ship left the builder’s yard on 
Saturday morning, November 24th. On the 
voyage from the Tees to Methil, in Fifeshire, 
an average speed of over 12} knots was 
recorded. On reaching Methil supplies of 
oil fuel and lubricating oil for the voyage to 
the Antarctic were taken aboard. 


CONCLUSION 


As mentioned in our first article, the 
“Norhval” is owned by Mr. Peder G. 
Melsom, of Melsom and Melsom, of Larvik. 
This firm also owns and manages the 
Globus Whaling Company and the Polaris 
Whaling Company, of Norway. 

At a dinner on board the ship after the 


trials, Mr. John McGovern, the managing 
director of the Furness Shipbuilding Com- 
pany, Ltd., proposed success to the ship and 
her owners. He recalled that at the time the 
order was placed, he did not know for whom 
the ship was to be built. She was laid down 
as a tanker and finished as a modern whaling 
factory ship. Later, he had been pleased to 
hear that the ship was for Mr. Melsom, and 
it was particularly satisfactory to build her 
for the service of one of the most virile 
nations in the world, which had in recent 
years endured so much in the cause of free- 
dom. Everyone in the shipyard had done his 
best to deliver the ship on time. She had 
been constructed in very difficult times, 
during which he would have been very glad 
to have some 500 more men in the yard. 

Mr. Melsom said that he fully appreciated 
what had been done, and although the 
** Norhval ” was a little late, she would, he 
thought, still be in time for the service for 
which she had been built. Her work would, 
he hoped, assist the food situation, and would 
help to restore the economic life of Norway. 

Speaking for the Norwegian Shipping and 
Trade Mission in London, Mr. Harald Krogh- 





Hansen, the manager of the whaling depart- 


ment, referred to the re-establishment of the 
Norwegian whaling industry. It had been 
agreed, he said, that the first whaling factory 
ship should go to a British owner, and 
the second to a Norwegian owner. Through 
Messrs. Arnesen, Christensen and Smith, of 
Newcastle-upon-Tyne, negotiations had been 
conducted which had led to the building of 
the “ Norhval” at the Furness shipyard. In 
designing and laying-out the ship, especially 
the factory, many things had had to be 
sacrificed on the grounds of shortage of 
materials, which otherwise would have been 
fitted, but with the supplementary oil 
tankers which were being sent out, the 
“ Norhval ” would, he felt sure, bring back 
oils and fats which were so sorely needed. 

Among those attending the trials were Mr. 
Harald B. Paulsen, the Secretary of the 
Norwegian Association of Whaling Com- 
panies, Sandifjord, and Mr. F. Christensen, of 
Oslo, the chairman of Arnesen, Christensen 
and Smith. The “ Norhval” left Scotland 
for the Antarctic after the trials on 
November 26th, under the command of 
Captain Hans Farmen, the captain of the 
ship and the manager of the whaling expe- 
dition. 








New Thread-Grinding Machines 


ed 


N the accompanying engravings we illustrate 
the prototypes of three new thread-grinding 
machines, which, together with a fourth type 
generally similar to the universal machine, but 


In plunge cutting a ribbed grinding wheel, 
which must be wider than the length of thread 
to be ground, is fed straight into the work to the 
required depth, whilst the work is rotated slowly 

ightly more than a complete revolution— 


capable of handling a greater length between | sligh 


its centres, are shortly to be put into production 
by the Coventry Gauge and Tool Company, 
Ltd. The machines were demonstrated during 
a recent visit to the firm’s works at Coventry, 
and we noted that these new designs exemplified 
the great advances made in recent years in 
thread-grinding practice. 

For descriptive purposes the machines fall 
into two classes—the Nos. 32 and 33 “‘ Matrix ” 
bench thread grinders and the Nos. 39 and 46 
“Matrix ”’ universal thread grinders. 


Brenoxw THREAD GRINDERS 


Both the Nos. 32 and 33 bench thread grinders 
are small machines suitable for mounting in 
groups on a bench; alternatively, either 
machine can be supplied mounted on a cast 
iron base, as illustrated, designed so that the 
operator can sit while working the machine. 

Both the Nos. 32 and 33 machines are precision 

inders, but whereas the No. 32 machine is 

own as @ “ Precision-Production ’’ machine 
and is suitable for components such as nut 
taps, small hand taps, studs and threaded parts 
for small instruments, where acc must be 
coupled with speed of production, the No. 33 
machine is known as a “ High-Precision ”’ tool, 
and is more suitable for producing the extremely 
accurate threads required for gauges and other 
high-precision parts such as micrometer screws. 

The essential difference between the two 
machines is that the’ No. 32 ‘ Precision-Pro- 
duction ’’ machine cuts threads by “ plunge ” 
cutting and the thread form is produced on the 
cutting wheel by a crushing roller, whereas the 
No. 33 “‘ High-Precision ” machine cuts threads 
by the action variously known as “ traverse” 
grinding, “‘ pass-cut ”’ grinding, or “‘ pass-over ” 
grinding. The No. 33 machine can, however, 
also be equipped with a crushing roller attach- 
ment, to enable plunge-cut threads to be pro- 
duced, if high-speed repetition work of a less 
accurate nature is required. 

Before describing the machines in detail it 
may be of interest briefly to explain the above- 





mentioned methods of thread grinding. 


usually from 1} to 1} revolutions. The cutting 
wheel is formed with annular ribs, correspond- 
ing to the required thread form, by the action of 
a hardened steel crushing roller, itself accurately 





No. 32 BENCH THREAD-GRINDING MACHINE 


ground with a series of annular grooves of 
correct thread form. Mounted on a freely 
running arbor, the crusher rotates with the 
wheel and is impressed into the grinding wheel, 
which for this operation is rotated relatively 
slowly. This method of forming the ribs on the 
grinding wheel is considerably faster than 
diamond dressing, and the actual grinding of 





the thread by plunge cutting is a slightly more 
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rapid operation than traverse cutting; hence 
its recommended use for production work. 

In plunge cutting the wheel wear is uniform 
across the face of the wheel; for this reason 
and also because the straight-in feed is pecu- 
liarly suitable, threads which must be cut right 
up to a shoulder can readily be ground by the 
plunge method. Another advantage is that 
threads with a multiple start can be ground all 
in the same operation, thus doing away with 
indexing and individual grinding operations for 
each start. However, it is obvious that the 
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ground. Once set up, the action is automatic. 
The operator needs only to place the work 
between the centres or in the collet and depress 
the trip starting lever. The wheel then advances 
towards the work, making the required in-feed, 
while the component makes 1} revolutions. 
This operation completed, the wheel withdraws 
automatically, ready for the next workpiece. 
The crushing roller is built into the machine 
and crushing is performed by stopping the 
main driving motor and rotating the grinding 
wheel by means of a handle, the crushing roller 
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Cam for Reciprocating 
Motion of Diamond 


DIAGRAM QF DIAMOND DRESSING DEVICE 


length of thread which can be ground by plunge 
cutting cannot exceed the width of the wheel. 

With traverse or pass-over grinding, the 
wheel can either be formed with a single annular 
rib or with a series of ribs, by means of a 
diamond dressing attachment on the machine. 
Although a correctly dressed diamond-cut 
wheel can produce threads of very great 
accuracy, the time required to form the threads 
on the wheel make it in general an uneconomical 
method for production work, where the 
standard of accuracy need not be quite so high 
as that required in gauges, micrometers, and 
very precise instruments. 

In thread grinding machines made by the 
Coventry Gauge ae wal Tool Company designed 
for traverse grinding with diamond-cut wheels. 
the well-known “ Matrix” type of diamond 
dressing device is used. Reference to an 
accompanying diagram indicates the principle 
on which the device works. It consists essen- 
tially of a box-shaped attachment, housing an 
accurately ground and lapped spindle, upon 
which can be mounted a cam ly made to 
reproduce any specified pitch. Rotation of this 
cam through the workhead im: & recipro- 
cating motion to the diamond holder, which at 
the same time is traversed laterally by the lead 
screw and change gears for the specified pitch, 

in the desired profiling action. 

With either plunge or diamond cutting the 
appropriate helix angle is set on the grinding 
wheel by inclining the wheel spindle housing. 

Returning to our description of the bench 
thread-grinding machines, as already stated, 
the No. 32 “‘ Precision-Production ”’ model cuts 
the, threads by plunge grinding. The machine 
is neat and compact, the floor or bench space 
occupied being only 28in. by 34in. Its capacity 
is for work up to jin. diameter with a maximum 
thread length of 1jin. The workhead and tail- 
stocks are movable units clamped to the main 
slide, and the tailstock can be removed entirely, 
if necessary. In the workhead collets from }in. 
up to jin. diameter can be fitted; the spindle 
is hollow and lengthy work can therefore be 
accommodated. Work varying from 2{in. down 
to din. long can be admitted between centres ; 
the maximum swing is Ijin. A range of six 
workhead speeds, variable by means of alter- 
native sets of coned pulleys, is available. 
According to the pitch cam fitted, the pitch of 
the threads ground can be varied from 10 B.A. 
to 16 T.P.I., with a maximum helix angle of 
5 deg. 

AY large graduated hand wheel conveniently 
placed at the front of the machine sets the 
position of the wheel relatively to the work and 


being brought to bear against the wheel by 
operating the main hand wheel on the front of 
the machine. The machine incorporates switch- 
gear for the main motor of 14 H.P. driving the 
wheel and workhead, and for a separate motor 
driving a circulating pump for coolant. This 
pump has a capacity of 5 gallons per minute, 
and the capacity of the coolant tank is 
4} gallons. All this equipment is housed within 
the main machine body and is independent of 
the cast iron base shown in the engraving. 


is driven by @ carrier rotated by @ face-plate, 
which in turn is connected through chang. 
gears, for pitch variation, to the driving motor. 
The traverse screw operates a clutch to stop the 
machine at any predetermined point of travel, 
and another stop operates the wheel trip to 
disengage the wheel from the work. To secure 
a smooth and responsive movement of the table, 
which traverses the work across the face of the 
wheel, roller slides are used. Two controls, in 
addition to the large hand wheel for setting the 
wheel position, are provided at the front of the 
machine. One is a “ side-cut ”’ control, incor- 
porated in the leadscrew nut, which enables the 
wheel to be aligned to work which has pre- 
viously been rough cut ; the other is adjustment 
for correction of pitch on high-precision threads. 
For the size of the machine the slide upon which 
the wheel is mounted is of substantial dimen. 
sions. The spindle housing can be inclined 
5 deg. in either direction to suit the helix angle 
of the particular thread to be cut. For setting 
up and wheel dressing there is a water-tight 
illuminating tube, fed by current from a trans- 
former ; this equipment is used in conjunction 
with a viewing microscope. The diamond 
dressing attachment for this machine works on 
the principle already described earlier in this 
article ; it is, however, much smaller than the 
“* Matrix” model used on larger universal 
thread-grinding machines, though designed to 
take the same size of pitch cams. This attach- 
ment is known as the “ Midget” diamond 
dresser. 


Universal THREAD-GRINDING MACHINES 

As already stated, the Nos. 39 and 46 
“ Matrix” universal thread-grinding machines 
are  ntirely similar, except that the No. 46 
machine can accommodate work of greater 
length between centres. The No. 39 machine, 
which is illustrated, admits work up to 20in. 
long between centres and can cut threads up to 
19in. long at a single setting, whereas the corre- 
sponding figures for the No. 46 machine are 
42in. and 4lin. respectively. The remainder of 
this description therefore applies to either 
machine. 





The No. 33 “ High-Precision” model at 


External threads can be ground toa maximum 

















first glance looks similar to the No. 32 model 
just described, but in fact its mechanism is quite 
different, as it is primarily designed for pass-cut 
grinding, although a crushing attachment is 
mounted at the rear of the wheel, so that plunge 
grinding can also be done. The maximum 
thread length which can be ground is 3in. on a 
maximum recommended diameter of }in. Work- 
pieces up to 4in. long can be accommodated 
between centres, and the range of threads that 
can be cut is from 20 B.A. to 12 T.P.I. The 
maximum diameter of swing is 3in. The work 
is held between No. 1 Morse dead centres and 








also controls the depth of the thread to be 


No. 39 UNIVERSAL THREAD-GRINDING MACHINE 


diameter of 10in. and internal threads down to 
fin. diameter. Large internal threaded work, 
12in. in diameter, can be admitted in the gap, 
whilst single or multiple right or left-hand 
threads with any pitch up to 60 T.P.I. can be 
produced, the form of thread being according to 
the shaping of the wheel. The wheel itself can 
be shaped either by crushing rollers or by a 
diamond dresser, and consequently either pass- 
over or plunge cutting can be used. The 
machine is fully universal and can produce 
worms and like threads with steep helix 

by the use of a single-rib wheel, the rib of which 
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is formed by a special diamond dressing attach-|in the workhead, so that centre, face-plate, 
ment, 80 as to overcome the interference usually | chuck, or collet work can be carried out. Change 
encountered on this type of work. For taper| gears for obtaining the required pitch and a 


threads, instead of employing the singl 


other method. 


For grinding form-relieved components, such | duction of multi-start worms an adjustable and 
as taps and hobs, the machine cuts taper or| graduated face-plate is provided. An interest- 
parallel diameters with straight or spiral flutes. | ing point is claimed by the makers, inasmuch as 
The relief can be either of the standard type|we were informed that the maximum “ lead ” 
k ” |recommended is as high as 12in.; that is to say, 
where for a short distance back from the cutting |the machine is capable of cutting with a 12in. 


or of the type 





No. 33 BENCH THREAD-GRINDING MACHINE 


face of the hob or tap the relief is nil or very 
small, the full relief only being started further 
back from the cutting edge. In the case of jobs 
where the relief is large and the flutes too small 
to permit the use of the large external grinding 
wheel the internal grinding attachment, having 
a far smaller wheel, can be employed effectively. 

One other type of work for which the machine 
is suitable should be mentioned. This is annular 
grinding, for which two methods are available. 
Annular “ threads” or forms can be produced 
by using a multi-ribbed wheel wider than the 
length of the form on the component, or 
alternatively a single-rib or multi-rib wheel can 
be used, the forms being by an 
“annular” attachment. This is a device for 
rapidly spacing any required pitch, by travers- 
ing the table through the leadscrew and suit- 
able gearing, the action being controlled by an 
index lever. 

In general construction the design is 
exceptionally clean, with all adjustments and 
controls ready to hand for the operator. Two 
electric motors are built into the wheel unit, 
one @ two-speed motor, which can drive the 
wheel at high speed for grinding or at a lower 
speed for diamond dressing, and the other a 
motor which is used solely for rotating the 
wheel at a slow speed during ing. The 
wheel spindle is mounted on preloaded ball 
bearings, and is a’sealed component, requiring 
no attention apart from lubrication. The com- 
plete unit is in the form of a drum, which can be 
swivelled up to 35 deg. in either direction, 
according to the thread helix angle required. 
The spindle and its casting constitute a single 
unit bolted to the front face of the drum, and 
it can therefore be readily removed and replaced 
by the internal grinding attachment. The 
wheelhead casting carries a facing on which 
various types of wheel dressers can be mounted ; 
correct location for any of these dressers is 


le-rib 
wheel method, a multi-rib taper wheel is used,|the workh together with the dividi 

and it is claimed that taper threads can be cut ischapataeder dhe annular work, already ae 
either at right angles to the centre line of the| tioned. Through the centre of the spindle runs 
work or at right angles to the tapered face more} a hole, 2in. in diameter, in which is housed a 
rapidly and with greater accuracy than by any | draw-bar for collets ; alternatively the hollow 


known as “ con-excentric,’ 


back gear for coarse lead work are mounted in 


spindle admits shafts for chuck work. For pro- 


traverse of the table per revolution of the work. 
Lubrication of the complete workhead is by 
means of a self-contained system. 
The work table is of box section and is 
furnished with vee and roller ways, of a length 
adequate to support the table throughout its 
travel. We were interested to note that instead 
of the conventional cast extensions at each end 
of the table to form aprons for protecting the 
ways, @ very neat arrangement has been devised, 
consisting of plastic sheeting, which is auto- 
matically rolled up on a spring roller at each 
end of the ways, on the roller-blind principle. 
This device eliminates the projecting aprons 
normally used, and much reduces the space 
necessary for installing the machine. Limit 
Switches are provided to govern the table 
travel. The upper portion of the table can be 
swivelled for setting up taper threads, and 
lateral setting device is incorporated for aligning 
the wheel into an existing thread. 
The tailstock is mounted on vee and flat 
ways on the table, to which it is clamped by 
tee bolts when the machine is set up. It is 
furnished with a barrel of triangular shape, 
carrying a Morse taper centre, the design being 
such that wear on the barrel or on the table 
ways can be compensated, to maintain the 
height of the centres. Contact with the work is 
maintained by a compression spring. 
The wheelhead, already described, is mounted 
as @ whole on rollers running between flood- 
lubricated vee and flat ways, so that a delicate 
and responsive action can be obtained when 
moving the wheel up to the work. The control 
of this movement is by means of an accurate 
feed screw and nut, operated by a large 
graduated hand wheel with micrometer control, 
reading to 0-00005in. The reciprocating action 
of the wheel feed required for relief work is 
controlled automatically by acam. For shoulder 
work a means is provided to withdraw the 
wheel rapidly at any predetermined setting. 
On the front of the machine is mounted a 
gear-box unit, which through the medium of 
pick-off gears provides for a wide range of work 
speeds—actually from 0-05 to 39 r.p.m. The 
return speed of the table can be fast or slow, the 
latter for coarse lead work. Also housed in this 
unit are the flute change wheels, which deter- 
mine the number of flutes ground, together with 
an ingenious cam mechanism for controlling 
the relief and for setting “‘ con-excentric ” form 
relief. 

A mechanical dual pump unit supplies 
filtered lubricant to the machine in a sealed 
system, adjustable needle valves being provided 
to control the flow to various bearings. The 


minute and the coolant tank holds 30 gallons. 











Pennsylvania region. It has been estimated 


law, but bodies of water had accumulated in 
abandoned mines before that law was passed. In 





assured by means of tenon slots. 
A live and dead centre spindle is incorporated 





has increased materially. Single-c 

pumps were introduced about 1870, and large 
duplex compound and triple-expansion pumps 
in 1897, while in 1910 began the use of small 
steam and pneumatic pumps as gathering units. 
In 1917, electrical piston pumps began to be 
used, motor-driven vertical quintuplex and 
horizontal triplex pumps as main units were 
introduced, but in recent years high-head 
motor-driven centrifugal pumps have been used 
in nearly all new installations. Drainage tunnels 
have been driven in many cases to unwater 
mines, but much of the anthracite is at too low 
a level. Another partial remedy is to prevent 
surface waters from seeping into underground 
workings 
ditches or trenches and timber flumes. Pumps 
of all kinds are used in handling underground 
water. A joint programme for remedial 
measures is needed, but is hampered by the lack 
of co-ordinated surveys and records. 


from 8 tons in 1920 to 30 tons in 1942. In the 
southern field, abandonment of collieries from 


1923 to 1940 resulted in the flooding of 60 square 


miles, or one-third of the field. This has 
: iditional 


expenses upon 
i further 


collieries that are still working, and 

abandonment is probable if economic conditions 
do not justify tho increasing cost. 
continues on the same general average, but the 
quantity going into the mines through surface 


Rainfall 


resulting from the extraction of coal 
ylinder steam 


This is done by means of diversion 








Piston Ring Problems* 





(Continued from page 472, December 7th) 


SOME NOTES ON THE MECHANICAL FACTORS 
AFFECTIN 


G RING GUMMING IN PETROL 
ENGINES, WITH PARTICULAR REFERENCE 
TO THE RATING OF LUBRICATING OILS 


By B. Puau, Ph.D., B.Sc., A.M.I. Mech. E.t 


Introduction.—The phenomenon of piston 
J “ee bs ” or oe sticking ” in petrol 


engines is well known in service. It results in 
the ring being held and prevented from fully 
performing its function as a gas seal, and in 
bad cases leads to excessive blow-by and loss 
of power. 
brought about by the combination of physical 
and chemical conditions in the engine. Ri 
groove deposits consist of resins, asphaltic 
products, carbonaceous material, wear and 
corrosion products, together with lead from the 
fuel. 
cement together the carbon and other particles. 
Under a set of critical conditions, a maximum 
amount of asphaltic products is formed in the 
ring grooves, which later decompose to carbon- 
aceous* matter. The degree of ring sticking 
produced under a given set of conditions in a 
given engine is affected by other properties of 
the oil, such as its volatility, its asphalt- 
dissolving tendency, response to catalysts, &c. 
Whether the ring is actually stuck, .¢., held by 
adhesive action of the deposits, or merely 
jammed in its groove, is at present uncertain. 
In fact, the whole mechanism of ring gumming 
is stall the cause of some controversy, and much 
work remains to be done in this connection, 
especially on the chemical side. 


It is the result of oil deterioration 
Ring 


The resinous and asphaltic substances 


Piston ring gumming is of primary import- 


pomrimet mee: Spartina Fe 8 ance not only because it has given considerable 
trouble in service, but also because it has formed 
the chief criterion in the majority of attempts to 
rate oils according to their deterioration 
° ° ° characteristics in an engine cylinder. The 
Flooding of Anthracite Mines | following notes were compiled as a result of the 
experience gained during the sc ok & 
. ae : i i t+ for aero-engine oils an e 
Tue anthracite coal mining industry of | SPetification test ‘ 

the United States is threatened seriously by  SoParihn otecte which were of Gfty hours 
the fl g and abandonment of mines in the duration, ware performed in # single-oylin os 
: ate unit fitted with an air-cooled poppet-valve aero- 
that the rence, rein 50 milion tons] gine elder and paton,w new oyindes and 
present conditions continue the reserves will be re: om, ares for — test. fae “ 
submerged long before that period ends. porate Ag pre sm nes ot res oa pre seen mA 
Surveys of flooded areas are now required by pletoh ving ‘ts a Sind’ oi wo* weed, oll oom 





one of the large fields the weight of water} 194 





pumped per ton of coal produced has increased 





* Institution of Mechanical Engineers, November 30th, 
5. 


} Royal Aircraft Establishment, Farnborough. 
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sumption, &c., and colour photographs were 
taken of the pistons after test. 

Chemical tests were made on samples of used 
oil after each test, and in the later stages of the 
work analysis of the ring groove deposits was 
commenced with the object of throwing some 
light on their composition and mode of origin. 
Also, analytical work was done on ring groove 
deposits obtained from pistons in aircraft 
engines which had given trouble due to ring 

. This work is now proceeding, but 
the indications are that groove deposits are 
chemically very complex in character. 

The existing standard chemical tests on lubri- 
cating oils form no guide to the behaviour of oils 
from the point of ring ing in an internal 
combustion engine. The only reliable method of 
grading lubricating oils at present is by tests in 
an actual engine. The next logical step is to 
develop a simple chemical test or series of tests 
which will give the same grading as that 
obtained by the use of an actual engine. In so 
doing it must be borne in mind that mechanical 
factors can have a profound effect upon ring 

, and much work is involved in assess- 
ing the effect of these factors before a real back- 
ground of experience so essential for this work 
is attained. 

In general the phenomenon of piston ring 
gumming clearly depends on a large number of 
features of the test unit, size, speed, brake mean 
effective pressure, cooling, piston and ring 
clearances, conformation of rings to cylinder 
wall, ring characteristics, materials, design, &c. 
The standardisation of test unit and conditions 
eliminates the necessity of taking into con- 
sideration a number of these variables. 

An attempt is made here to outline briefly 
some of the mechanical factors involved which 
are likely to vary from test to test, in the hope 
that it will be of use to those engaged in engine 
tests on lubricating oils or in analysing available 
evidence ; or it may be of assistance in visualis- 
ing the process of piston ring gumming. No 
attempt is made to deal with the chemistry of 
oil deterioration ; and in order to be as brief as 
possible such mechanical factors as can be kept 
reasonably constant from test to test, i.e., 
dimensions generally, ring and cylinder finish, 
&c., are not considered here. 

No method is available for assessing the degree 
of ring gumming existing while an engine is 
running. Certain methods of detecting when 
Ting gumming has taken place are available, 
and these are discussed ag in the paper. The 
degree of gumming in the work to which this 
paper relates was measured when the engine 
was stripped for inspection, and was expressed 
as the total angle over which the rings were 
held, 

Piston Ring and Ring Groove Wear.—From 
the consideration of ring gumming, ring wear 
is always accompanied by the generation of 
heat; excessive wear means that more local 
heat is generated, and also indicates enlarge- 
ment of the ring gap, with accompanying 
increase in blow-by. Hence the presence of 
excessive ring wear would point to the fact that, 
locally, ring gumming conditions have been 
worsened thereby; and a poor oil from the 
viewpoint of ring wear discredits itself in some 
measure from the viewpoint of ring gumming. 
Abnormal ring wear with large gap can indicate 
that any ring gumming found might be regarded 
as excessive’and that the oil is not a very good 
lubricant. 

Turning to ring groove wear, less work appears 
to have been done in this direction and yet this 
matter is even more important from the ring 
gumming aspect. To consider an extreme case, 
a bad oii may be the cause of excessive ring 
groove wear and at the working temperature of 
the engine may form a large amount of decom- 
position products, which, but for the exce_sive 
ring groove wear, would cause a large amount of 
ring gumming. But so long as the groove is 
worn away faster than the decomposition pro- 
ducts can accumulate therein, no ring gumming 
will take place; and from ring gumming con- 
siderations alone the oil is classed as a good one. 
Any laboratory test, then, which is to give the 
same result as an engine test must take into 
account the wear properties of the oil under 
consideration. 


paraffinic oils produce ring sticking, while 
naphthenic oils leave the rings free. At high 
oil consumptions naphthenic oils produce ring 
sticking, while paraffinic oils leave the rings free. 


not easy, and work remains to be done on ring 
elasticity and wall pressure and the combination 
of rings required to keep oil consumption within 
stipulated limits. Proper oil control during oil 
testing is essential so that it can be assumed that 
oil consumption will not materially change 
during the course of the test except, of course, 


after 


unit already mentioned the rate of oil circulation 
for a given oil supply pressure could be con- 
trolled by varying the size of the jet in the crank 
web. Tuis, of course, also altered the degree of 
piston cooling. One test was performed with this. 
jet blocked, when the rate of oil circulation was 
reduced from 90 to 65 gallons per hour. The 


of the mechanism of ring groove wear. Several 
cases were encountered during the single- 
cylinder tests referred to, in which, after com- 
pletion of the fifty-hour period, the top ring 
groove wear was excessive. In some cases, 
when the piston had been cleaned chemically 
after test, the ring side clearance in places was 
more than 0-020in., as against 0-006in. origin- 
ally. The groove wear varied from test to test 
in such a way as to suggest that it was largely a 
function of the test oil. Had it been due solely, 
say, to the impact action of the products of 
explosion, then the wear would have been 
reasonably constant from one test to another. 

The graphs of ring side clearance after test 
plotted on piston circumference showed a 
definite similarity in shape, so far as the gas 
rings were concerned. A typical curve for the 
top ring groove is shown in the accompanying 
diagram. The maximum side clearances varied 
considerably, being from 0-009in. to 0-023in. 
for the top ring, while the seeond ring showed 
steady wear, the side clearance (clean) after 
test being from 0-0065in. to 0:009in. The 
initial side clearances were 0-006in. in each case. 
The shape of the curve can be explained on 
the grounds that ring groove wear is a function 
of ring rotation, change in obliquity of piston 
relative to cylinder axis at end of stroke 
(dependent on the diametral clearances of the 
piston in the cylinder), and the difference in 
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pressure on compression and explosion’strokes. 
Variation in circularity of the cylinder due to 
cylinder distortion, which is unavoidable in an 
air-cooled engine, in conjunction with the 
elastic properties of the ring, may help or retard 
ring rotation. 
Anything which will reduce ring rotation will 
reduce groove wear (and also wear of any 
deposit in the groove), and will accelerate ring 
gumming, provided engine conditions are such 
as to the formation of gumming pro- 
ducts. It is well known that pegged rings gum 
up more rapidly than unpegged rings under the 
same conditions. Once ring gumming has com- 
menced then ring groove wear becomes less, and 
ring gumming accelerates (some wear would 
probably still take place on account of relative 
radial movement caused by cylinder irregu- 
larities). This is rather a trying complication 
from the viewpoint of the investigator attempt- 
ing to formulate a laboratory test to simulate 
engine conditions. 

Oil Consumption.—The degree of ring gum- 

ming obtained depends upon oil consumption, 
other factors remaining constant. Gruse and 
Living .tonef found that at low oil consumptions 


Oil consumption control within fine limits is 


ring gumming has commenced. 
Rate of Owl Circulation.—In a single-cylinder 








t Gruse, W. A., and Livingstone, C. J., 1940, Journal, 


degree of ring gumming produced showed an 
increase of over 30 per cent, It is possible that 
the rate of flow through this jet may affect the 
relative rating of oils, 

Effect of Shut-Downs.—Much depends upon 


it happens early in the test, or whev there is no 
sign of ring sticking, the effect is probably 
small. If, however, the shut-down takes place 
after ring gumming has commenced or is about 
to commence, then the effect will be to com- 
press and “ pack ” the deposit al: eady formed, 
4.e., on shutting down the groove deposit 
becomes compressed due to the differential 
contraction of piston and ring, and it tends to 
become packed behind the ring. (It is appre- 
ciated that some compression of the depesit 
takes place while the engine is running due to 
ring inertia forces; moreover, further packing 
of deposit behind the ring is brought about by 
deposition in the groove “corners” during 
normal functioning of the ring, followed by 
compression due to ring inertia forces.) 
Mechanical Properties of Groove Deposits.— 
It will be seen that groove deposits are subject 
to compression, abrasion, erosion, and shear. 
The compressive forces will be due to the 
differential contraction on shutting down and 
to inertia and frictional forces during running. 
The abrasion and shear will result from ring 
rotation. The author pictures a groove deposit 
as a “ concrete ” composed of an aggregate plus 
a binder. For a given strength it is necessary 
for the ratio of binder to aggregate to lic 
between definite limits. This, it is presumed, 
will be the case up to the time when ring 
sticking commences. 8 a. 
Once ring gumming commenced, the 
mechanics of the system is changed, and subse- 
quent heat treatment and degeneration of the 
constituents may alter the ratio of carbon to 
binder. Hence for investigations into the com. 
position of ring groove deposits it is necessary 
to run engine tests using @ reliable indicator of 
when ring gumming commences. In fact there 
is much to be said for rating oils on the basis of 
the time to obtain an incipient “ ring stick ” 
under constant conditions rather than the degrev 
of gumming obtained after a constant time. The 
drawback to date has been the absence of a 
reliable indicator of incipient gumming. 
Ring gumming indicators can be divided into 
two po (1) direct indicators, amongst which 
may be included the visual observation of the 
rings, if and when possible, and to a certain 
extent the measurement of cylinder and piston 
temperatures ; (2) indirect indicators, which 
may include such observations as loss of power, 
increase in oil consumption, increase in the heat 
carried away in the cooling medium, measure- 
ment of leakage past the rings, and observations 
of the physical and chemical condition of erank- 
case breather gases. 
For the accurate interpretation of the results 
from an indirect method, it is essential to have 
some directly obtained results ; but the results 
of two or more indirect methods taken together 
can be of definite value. In deciding what 
importance to attach to the results of an 
indirect method it must be borne in mind that 
such a method is based on observations of the 
effect of ring sticking, and hence there must be 
a time lag between the moment when ring 
sticking actually commences and when the 


- | phenomenon makes itself obvious in an indirect 


manner. 
For the accurate determination of incipient 
ring sticking a direct or “‘ semi-indirect ” method 
is desirable. Lifting the cylinder periodically 
to inspect the rings is obviously impossible, 
since it means constant disturbance of the rings. 
An attempt was made to view the second gas 
ring stroboscopically through a small hole in 
the cylinder located opposite the bottom of the 
ring travel, with the object of determining when 
ring rotation ceased. As a means of detecting 
incipient ring sticking this was inconclusive. 

The measurement of piston temperatures has 
several advantages. In the single-cylinder 
tests the control of temperature at a point in 
the cylinder head proved critical; and as a 
result of experience gained in these tests it was 
felt that piston crown temperature would con- 
stitute a sounder control temperature in oil 








Before doing this, some knowledge is required 


Inst. Petroleum, Vol. 26, September, page 413, “‘ Piston 
Deposits, Ring Sticking, Varnishing, and Ring Clogging.” 


rating tests, while temperatures 





the moment when the shut-down takes place, If 
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behind the piston rings should give a good clue 
to the time when ring sticking commences. 
Consequently, a 500 c.om. standard overhead- 
valve motor-cycle engine, of a well-known make, 
was modified with a view to measuring the 
temperatures at two points of the piston in 
order to test the feasibility of using the spring- 
loaded contact method, in which contacts on 
the piston meet fixed spring-loaded contacts in 
the region of the bottom of the stroke, in a high- 
speed engine of this type, and to obtain experi- 
ence with this method of measuring piston 
temperatures. 

Both positive and negative spring-loaded 
contacts were used, the positive being an 
* 80-20” nickel-chromium alloy and the 
negative Constantan. Piston temperatures were 
measured under conditions which had pre- 
viously been found to produce ring sticking in 
this engine. Under these conditions the piston 
temperatures were found to be 342 deg. Cent. 
(647-6 deg. Fah.) at the centre of the crown, 
and 298 deg. Cent. (568-4 deg. Fah.) at the back 
of the top ring groove (in this engine the top 
ring stuck first), slack side. 

On two occasions the top ring was found on 
stopping to be held over approximately 90 deg. 
of its circumference on the slack side, When ring 
gumming took place the temperature at the 
back of the top ring groove rose to 340 deg. 
Cent. (644 deg. Fah.). During the course of a 
further run the temperature measured at the 
back of the top ring groove rose to 370 deg. 
Cent. (698 deg. Fah.). On stopping it was 
found that the ring gap was at the temperature 
measuring point. 

From these preliminary experiments it was 
concluded that: (1) the spring-loaded contact 
method of measuring piston temperatures can 
be applied to high-speed engines, provided care 
is taken in the manufacture and selection of 
springs and adjustment of contacts. (The 
spring-loaded plunger type of contact has 
several advantages over the sliding type) ; 
(2) a thermocouple at the back of the top ring 
groove can be used as an indication of the time 
when the ring gumming takes place in the 
immediate neighbourhood. Then the thermo- 
couple will record a temperature, at that point, 
of the order of that at the centre of the piston 
crown, due to the fact that the ring then largely 
ceases to conduct heat to the cylinder wall at 
that point. A sudden rise in temperature, 
approximately to that of the centre of the crown, 
can be taken as an indication that ring gumming 
has commenced at a point close to the thermo- 
couple. 

For the purposes of comparison it is essential 
to be able to measure the temperature at the 
centre of the crown as well as in the ring groove. 
Without some reference temperature it is 
impossible to say whether the temperature 
recorded in the groove is abnormal or not. The 
temperature recorded in the ring groove under 
ring gumming conditions will give some indica- 
tion of the temperature at which deterioration 
of the oi] is proceeding, although the fact that 
the temperature may be much higher in the 
neighbourhood of the ring gap is disturbing. 
What effect this higher local temperature has 
upon the rate of oil deterioration is bound up 
with the question of ring rotation. 

Incidental Factors.—Anything which prevents 
ring rotation or restricts ring movement 
generally must accelerate ring ing. After 
any oil test, therefore, the piston should be 
carefully examined for any signs of premature 
ring gumming. On examining pistons received 
from service, using a portable microscope 
incorporating vertical illumination, the author 
has observed particles of metal embedded in the 
groove deposits, of sufficient size to prevent, 
or at least decelerate, ring rotation. Similar 
particles could well bring about premature 
gumming, and pistons should be carefully 
examined for such evidence as part of the pro- 
cedure of analysing data likely to be used in 
the formulation of laboratory tests. 

Conclusions.—The problem of ring sticking is 
very complex. Many variables, both mechanical 
and chemical, are involved. The mechanical 
factors can be of sufficient magnitude not only 
to affect, but possibly to reverse, the relative 


must either (1) be taken into consideration when 
sifting available engine date, or (2) be a con- 
sideration when formulating a laboratory test 
simulating engine conditions. 

An important mechanical variable is ring 
groove wear, Unless the effect of ring groove 
wear can be approximately assessed for each 
test, then some means of allowing for it must 
form part of any laboratory tests on oils that 
may be developed to replace engine tests, 1.¢., 
the laboratory series of tests must include a 
wear test or a test of the lubricating value of the 
oil. After every oil test the piston should be 
cleaned chemically, ring groove wear 
assessed. A large ring gap due to ring wear 
indicates that abnormal ring gumming has 
tended to take place. 

Correlation between engine tests and labora- 
tory tests simulating engine conditions is best 
based on the time to give incipient ring sticking, 





rather than on the degree of ring sticking pro- 
duced after a definite time, rt the following 
reasons :—~ 
(1) The rate of ring groove wear probably 
changes suddenly when ring sticking eom- 
mences ; and 
(2) On this basis valuable information 
could probably be obtained as to the con- 
stitution of ring groove deposits. 


The nature of the deposits is probably changed 
considerably by subsequent heat treatment and 
degeneration of the constituents. 

Piston crown temperature is probably the 
best control temperature in oil rating tests ; 
and the temperature at the back of the ring 
groove, taken in conjunction with the piston 
crown temperature, is probably the best 
indicator of incipient ring sticking capable of 





application to any engine. 








HE arrangement of a new diesel 
Thomas Smith and Sons (Rodley), Ltd., Leeds, 
is shown in the accom: 


at 25ft. radius or 3 tons at 35ft. radius, and is 


loaded wagons—a gross 
load of 96 tons. 


luctions ;}and bevel and spur gears 
the photographs were taken prior to the cabin tailing shaft with a steel pinion gearing into a 
being built. It is designed to lift loads of § tons| steel rack securely bolted to the carriage. 


A Diesel Engine Driven Crane 


2 


sufficiently powerful to arrest and hold the load 


engine 
driven shunting crane, recently completed by | under all working conditions. 


Slewing is effected through reversing clutches 
driving @ vertical 


and travelling motions are driven 


capable of shunting on the level six 10-ton!from mitres on the clutch shaft through a 





is supplied by a Dor- 
man engine, developing 
65 B.H.P. at about 
1000 r.p.m., complete 
with a single-cylinder 
petrol starting engine. 
The power is transmit- 
ted through a Vulcan- 
Sinclair hydraulic coup- 
ling. 
With its 45ft. cen- 
tres jib, the crane has 
a lift height of 33ft. 
from rail level at 35ft. 
radius, and can lift from 
60ft. below rail level at 
minimum radius. Its 
operative speeds are 
as follows :—Hoisting, 
90ft. per minute ; slew- 
ing, 2 r.p.m. ; travelling, 
300ft. per minute, or 
150ft. per minute when 
shunting six loaded 
wagons. The crane 
weighs about 51 tons 
in full working order, 
including 14 tons of 
ballast. 

The crane is fitted 
with separate motions 
for hoisting, derrick- 
ing, slewing, and travel- 
ling ; and is so designed 
that the hoisting and 
slewing motions can be 
operated at the same 
time, independently of 
the direction of either. 
The travelling and slew- 
ing motions can also 
be operated in a similar 
manner. The hoisting 
motion is operated by 
a friction clutch of 
such a type that it is 
capable of transmitting 
the torque in both 














rating of oils on a ring-gumming basis. Those 
mechanical variables which cannot be eliminated 
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DIESEL ENGINE DRIVEN SHUNTING CRANE 


directions, By this means the torque of the vertical shaft and sliding pinion, which engages 
falling load is transmitted back to the fluid] either with the derrick gear unit or with travel- 
coupling, which acts as a very efficient brake.|ling gear. The derrick gear unit comprises 
Also by regulating the throttle control of the] machine-grooved drums bolted to a phosphor- 
engine, the speeds can be varied from full speed | bronze worm wheel, driven by a worm and spur 
to standstill in both hoist and lowering direc-| wheel from the sliding pinion. The worm and 
tions without the aid of any other brake. Inj worm wheel are semi-enclosed in an oil bath, 
addition, a foot pedal brake is fitted which is'and a safety brake is fitted on the worm shaft. 
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The travelling motion is also effected from the 
above sliding pinion and a vertical shaft, 
passing through the centre post, driving one 
Gainer enah bape: by mune einemrens seen 
gearing. These bogie transmission gears have 
curved teeth to allow for the negotiation of 
curves down to 100ft. radius. A slow-speed 
gear is fitted for use on maximum shunting 
duties, variation of speed being effected by 
sliding pinions meshing with a combined gear 
on the travelling shaft. 

The clutch shaft, a large hoist friction 
clutch and friction cones for driving the slewing 
motion, together with claw clutches for derricking 
and travelling, is driven by the engine through a 
train of spur gears and a reversing gear-box. 
The engine shaft is provided with a brake 
operated by a foot pedal, which is capable of 
bringing the driven half of the coupling to rest, 
and by increasing the pressure and movement 
the shaft can be turned a few degrees in the 
reverse direction, which has the effect of reliev- 





MACHINERY 7 AND 


ing the pressure on the claw clutch faces and 
facilitates disengagement. 

Both the hoist friction clutch and the slewing 
friction cones can be relined without removing 
them from the clutch shaft. 

The whole superstructure rotates round a 
heavy forged steel centre post, the bottom 
frame being fitted on the underside with a roller 
path machined to suit the angle of the rollers 
of the live ring. This roller ring, on which the 
revolving portion of the crane is mounted, 
consists of an outer and inner ring of mild steel 
with steel rollers running on radial rods secured 
between the outer ring and the cast iron centre 
nave bored to rotate on the centre 

The carriage frame is built up of rolled steel 
sections and is sufficiently long to permit the 
crane to rotate completely round within the 
buffers and allow it to be used for shunting from 
either end. It is mounted on two swivelling 
bogies, each having four large rail wheels, with 
heavy centres and rolled steel flanged tyres. On 
top of each bogie are phosphor bronze plates 
well lubricated through grooves by grease gun 
nipples. Stops are fitted to prevent excessive 
motion of the superstructure on the bogies, 
each of which swivels on a centre pin. 

Special care has been taken to ensure effective 
lubrication to all essential points on the crane 
by grouped grease-gun nipples, and gear tooth 
wear will be considerably reduced by the firm’s 
practice of heat treating all operational gears 
by the “‘ Shorter ”’ process. 








Ltd., an- 
Rowarth, 
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American Engineering News 


An Eight-Lane Super-Highway 
AmonG the many highway projects for 
post-war development in the United States is 
one for an eight-lane road or super- 
highway extending through and beyond Chicago 
to connect with the main highway system of 
Illinois. Beginning at the Lake Michigan shore 
in Grant Park, it is to traverse the business 
section of the city and its outlying district to 
the west. A far as the Chicago River this new 
road will be at street level, and then on viaduct 
for a short distance, beyond which it will be in 
open cutting. The river. will be crossed by 
parallel twin bascule bridges of 170ft. span, and 
as @ curious feature it will pass through the great 
new Post Office, the design of which included a 
, 120ft. wide, to provide for this future 
development. Through the business district 
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there will be two roadways, 42ft. wide, separated 
by a median strip or parkway, and in a property 
strip 100ft. to 170ft. wide. Beyond this the 
site will be 530ft. wide for two 48ft. roadways. 
Each bridge will have a 45ft. roadway and one 
6ft. walk. In the depressed section or open 
cutting the width of property acquired will be 
528ft.; the central portion, 109ft. wide, will 
have four lines of rails for rapid-transit trains of 
the elevated and underground railways; on 
each side of this will be a 48ft. four-lane express 
road, then the slope of the cutting, beyond the 
top of which will be a service or local traffic 
road, 40ft. wide and a 15ft. walk. This new, 
highway will greatly improve traffic to and 
from the western suburbs, a district having a 
population of approximately a million persons. 
Traffic is estimated at 67,000 cars a day. Much 
of the land required has been purchased, and 
the detail plans for construction, including the 
river bridge and street bridges across the 
depressed line, are nearly completed. The total 
cost is estimated at £11,000,000, or £1,000,000 
per. mile, about half of which is for land. 
American Oil Engine Freight Locomotives 
Steady increase in the use of oil engine 
locomotives on American railways has been 
large and conspicuous in the handling of fast 
and heavy passenger trains, especially those of 
the “‘ streamliner” class. But their use with 
the less spectacular freight trains is increasing, 
and the Chicago and North-Western Railway is 
now operating trains of eighty to a hundred 
coaches with double-header oil engine loco- 
motives. An engine of this type, now in experi- 
mental service and rated at 4000 H.P., consists 


and each section having an eight-cylinder four. 
eycle oil engine of 1000°'H.P. directly connected 
to a generator. Each section is carried on a 
pair of six-wheel trucks or bogies, the two outer 
axles being geared to traction motors, while 
the third axle is an idler. The bogies, with 
3}ft. wheels, have each a wheel base of 15it, 
and the distance between bogie centres is 50ft, 
The oil engines are vertical, with cylinders in 
line and on the centre line of the locomotive, 
The cylinders are 12}in. in diameter and 15}in. 
stroke, and the engine runs at about 625 r.p.m. 
The gear ratio is 21:58, and the maximum 
speed of the locomotive is 90 m.p.h. The two 
motors on each bogie are connected in series, 
Each locomotive is 80ft. long, 10ft. 6in. wide, 
and 14ft. 9in. high overall. Starting tractive 
force is 76,200 lb., or 28,500 lb. in continuous 
running. The total weight is 200 tons. Circu- 
lation of the cooling water through the cylinder 
jackets is effected by a centrifugal pump, 
chain driven from the crankshaft. The water 
passes through radiators, which also have 
separate sections for cooling the lubricating oil. 
The cab is warmed by steam from a boiler. The 
engine carries 1200 gallons of fuel oil and 220 
gallons of lubricating oil. 


American Icebreaker Vessels 

Powerful icebreaking ships of recent 
construction for the United States Coastguard 
ice are of two different types, but both 
designed for dealing with not only sheet ice, 
3ft. thick or more, but also with the astonish- 
ingly high windrows of broken ice built up by 
winds and currents and consolidated by freezing 
spray. Four of these are steamers for operating 
in Arctic waters, two of which raided and 
captured weather observation stations estab- 
lished in Greenland by the Germans. Another 
is the triple-screw motorship ‘‘ Mackinaw,” for 
service in the Strait of Mackinac and its 
approaches, keeping channels open for naviga- 
tion between Lakes Superior, Huron, and 
Niehione with its enormous bulk traffic in iron 
re, coal, and grain. Icebreaking steamers for 
re ferry or train ferry service across Lake 
Michigan were introduced in 1885, and numerous 
vessels of this type are now operated by several 
railways having terminals at ports on the lake. 
The “ Mackinaw ” is 300ft. long, 75ft. beam, of 
5000 tons displacement on 20ft. draught. It 
has six ten-cylinder oil engines of 2000 H.P. 
each, driving generators which supply current 
to motors on the shafts of twin screws at the 
stern and an icebreaking screw in the bow. This 
bow screw may be operated in both directions. 
In forward motion it draws water down from 
under the ice, and in reverse it causes a bow 
wave that washes away the broken ice. Rapid 
heeling and trimming of the hull can be effected 
by powerful pumps, which can shift large 
volumes of water from bow to after tanks or 
from starboard to port tanks thus enabling the 
ship to be rocked free if lodged in heavy ice or 
if run up on ice of excessive thickness. Smaller 
icebreaking craft are operated on the Mississippi 
and other rivers. Some of these have a detach- 
able V nose or false bow, with a width greater 
than that of the hull, so as to throw the broken 

ice away from the wake or cleared path. 








Puysicat Socrety’s Exuisition.—The thirtieth 
exhibition of scientific instruments and apparatus, 
arranged by the Physical Society, will be held at 
the Imperial College of Science and Technology, 
Imperial Institute Road, South Kensington, 8.W.7, 
on Tuesday, January Ist, 1946, 2.30 p.m. to 9 p.m.; 
Wednesday, January 2nd, 4 p.m. to 9 p.m.; and on 
Thursday, January 3rd, 2.30 p.m. to 9 p.m. Lead- 
ing manufacturers of scientific instruments will 
exhibit their latest products in the trade section, 
and the research and educational section will contain 
contributions from research laboratories and experi- 
ments of educational interest. Discourses will be 
delivered at the following times :—January lst, 
at 5.30 and 8.15 p.m., ‘‘ The Optical Industry in 
the war,” by Captain T. Martin, M.Sc.; January 
2nd, at 5.30 and 8.15 p.m., “‘ Radar,” by Sir Edward 
Appleton, K.C.B., F.B.S.; and January 3rd, at 
5.30 and 9 p.m., “ Modern Plastics and Cements,” 
by Dr. J. C. Swallow, Ph.D., B.Sc., A.M.I. Chem. E. 
Admission to the exhibition is by ticket only. 
Members of institutions and scientific societies may 
obtain tickets from their secretaries; tickets may 
also be obtained direct from the exhibition secretary, 








F.R.Ae.8., as general sales manager. 


of two units, each having two duplicate sections, 


1, Lowther Gardens, Exhibition Road, 8.W.7. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Trade with Latin America 


In a statement circulated with the annual 
report of the Bank of London and South America, 
the chairman, Lord Wardington, makes reference 
to the future trade possibilities with Latin American 
countries. His statement emphasises that there 
exists in Latin America an enormous accumulated 
demand for imports, while the United Kingdom and 
the United States of America have still to readjust 
their industries to time conditions, complicated 
by such problems as demobilisation, supplies of raw 
materials, and the vital requirements of home 
markets. There is, however, great desire in Latin 
America to obtain British manufactures as soon as 
possible, partly because of the confidence which 
British goods and trading methods inspire, as also 
because of traditional friendship. While, however, 
there is sympathetic appreciation of Britain’s 
sacrifices and of her industrial reconversion diffi- 
culties, the need for imported goods in Latin America 
is so urgent that any delay in obtaining British 
manufactures may result in orders-being reluctantly 
diverted elsewhere, notwithstanding that the virtual 
elimination of competition from Germany, Japan, 
and other’ defea' or devastated countries may 
mean that, for the time being, there is ample room 
in Latin American markets for goods from all 
remaining supplying countries. The latter, the 
statement points out, include preponderatingly the 
U.S.A., but also Sweden and other neutral countries 
unhampered by reconversion problems. Lord 
Wardington goes on to say that a market once lost 
is difficult to regain, and therefore British export 
policy should be twofold. First no effort should be 
spared to enable British manufacturers to export 


to Latin America without delay—even if only by. 


token shipments—so as to establish a bridgehead ; 
and, secondly, a longer-term policy should be aimed 
at expanding from that bridgehead, for, after the 
present pent-up import demand has been filled over 
the next two years or so, the South American 
markets may be expected to become as fiercely 
competitive as ever, accentuated by the abnormal 
growth of local manufacturing industries. Even 
before the war British export trade with Latin 
America was steadily declining, and, if a more 


aggressive sales policy was needed then, it will 
certainly be much more vitally necessary in the 
future. 


The Light Metals Industry, 1940-45 

The Ministry of Aircraft Production has 
now issued some statistics showing the achievements 
of the United Kingdom light metals industry during 
the war period. The figures reveal that at the peak 
period of production monthly outputs were :— 
Virgin aluminium, 4882 tons; magnesium, includ- 
ing scrap recovery, 2294 tons; aluminium sheet 
and strip, 10,743 tons ; aluminium extrusions, 9840 
tons; aluminium castings, 5783 tons; magnesium 
castings, other than bombs, 734 tons; and alumi- 
nium forgings, 4208 tons. It is pointed out that 
these monthly tonnage figures by themselves do not 
adequately represent the true measure of the effort 
exerted by all branches of the industry in designing 
plant extensions, supervising erection, training 
labour, including a high proportion of women 
operatives, and in keeping both pre-war and new 
plants at a high rate of activity, in spite of all the 
difficulties of wartime operation. The figures also 
take no account of the progressive increase in size 
and intricacy of the forms of material called for by 
aircraft and engine manufacturers, and of the 
introduction of higher-strength alloys calling for 
specialised manufacturing technique. During the 
period 1940-45 inclusive, imports were :—Alumi- 
nium ingots and partly fabricated material, 713,000 
tons; finished fabricated aluminium, 93,000 tons ; 
magnesium ingot and partly fabricated material. 
58,000 tons; and finished fabricated magnesium, 
2500 tons. 


Scotland and the North 
The activity of Scottish iron and steel 
producers which has been increasing throughout the 
present period, continues to improve, and inquiries 
for various descriptions are regularly being received. 
Export business is proceeding on lines that are now 
familiar, and it is undoubtedly expanding. The need 
for steel in countries which have considerable recon- 
struction programmes to fulfil was foreseen by the 
industry, as well as the shortages of other countries 
caused by concentration on the war effort. The 
home. demand also is strengthening as industry 
makes progress in its reconversion to peacetime pro- 
duction. The iron and steel industry is therefore: 
confronted with a good deal of work, and outputs 
generally are at a high level, when compared with 
the present-fuel..and labour situations. Makers of 
steel sheets, for instance, continue to be inundated 


Export quotations are f.o.b. steamer 


with orders, and inquiries are coming forward from 
many places at home and overseas. The home 
demand is being accentuated by requests from 
makers of various items of domestic equipment, 
and ‘also by the probability that certain types of 
steel houses will soon be in production. With 
regard to export business in sheets, the needs of the 
devastated European territories are considerable, 
and, in addition, inquiries coming from Eastern 
Canada indicate that American and Canadian mills 
are not finding it easy to meet all the demands that 
are arising. Sheet. production in Scotland is there- 
fore at a very high rate, and at present supplies of 
sheet bars are being adequately maintained. 
Re-rollers of small bars, sections, hoops, and other 
products are keeping up good outputs, with a fair 
proportion of orders on export account. § i 
of semis, whilst by no means excessive, are jient 
to cover the re-rollers’ present needs, although the 
smaller mills are experiencing some difficulty in 
obtaining quantities of billets under 3in, square. 
The plate mills continue to reflect the improved 
demand for steel, and delivery dates tend to 
lengthen, although there is a fairly high proportion 
of light plates in many current specifications. New 
shipbuilding contracts placed with Scottish ship- 
builders are resulting in additional orders for plates 
and other shipbuilding material, and it is generally 
felt that bigger demands of this kind will be forth- 
coming later on. The locomotive building concerns 
are also busy, and boilermakers likewise have a 
great deal of work in hand. The outlet for heavy 
structural steel, however, remains limited, but 
steelworks specialising in ent way and colliery 
equipment are well provided with orders. Scottish 
tube works have plenty of work in hand. Steady 
trading conditions prevail in most branches of the 
Lancashire iron and steel industry. Foundries are 
well employed, and pig iron consumption is increas- 
ing, although licensing conditions remain 
unrelaxed. Most of the forges are busy, and require 
good quantities of blooms and billets. The wire 
mills are also taking up big tonnages of semis. New 
buying in mild steel bars is on moderately good 
lines, the larger diameters being in demand. 
There is a brisk request for steel plates from ship- 
builders and from boilermakers, and business: in 
sheets, both black and galvanised, continues 
actively. There is not much demand, however, for 
special steels. On the North-West Coast, the steel- 
works are well engaged, and orders in hand are 
sufficient to ensure active conditions for some 
months to come. 


The North-East Coast and Yorkshire 


A high rate of output prevails at iron and 
steelworks on the North-East Coast, and producers 
are endeavouring, as far as possible, to meet their 
delivery obligations. There are some extensive 
contracts in hand, and with the Christmas and New 
Year holidays in view, plant is in many cases 
operating to capacity. Shortages of labour and also, 
in some instances, of transport are restricting the 
clearance of outputs in some d . Although pro- 
ducers find it difficult to add to their present com- 
mitments, a fair amount of business is being 
transacted, for the demand, both from home and 
overseas, remains strong. The business now being 
placed extends in the case of several descriptions 
into the second period of next year, and inquiries 
are numerous. Many of them are from overseas 
buyers, and whilst the iron and steel industry is 
anxious to increase its export trade as much as 
possible, the growing essential home demands must 
also receive attention. In the steel trade, a note- 
worthy feature of the past few weeks has been the 
improving demand for heavy structural material, 
and producers of this description have more orders 
in hand than for some time past. The plate mills 
also are busily and are hening their 
delivery dates. A good deal of this business is 
on home account, there being a decided increase in 
the number of shipbuilding specifications comi 
forward, but there is also a fair proportion 
current orders for plates allocated to export. Steel 
rails and colliery equipment continue to find a ready 
demand. Re-rollers have very good order books, 
and there is an appreciable amount of export busi- 
ness awaiting them. Imports of billets now i 
from the Dominions are helping the supply position 
of semi-finished material, although the home pro- 
duction of semis has to be maintained at a high rate 
in order to meet all current needs. The sheet mills 
are all heavily booked for many months to come, 
and there are plenty of buyers anxious to place 
further business, both in black and galvanised 
sheets. Pig iron production is 


odpetion. is guadualiy. being 
expanded, but quantities available for distribution 


are no more than sufficient to meet the. increasing 








Unless otherwise specified home trade quotations are delivered f.o.t. 


particular now has a great deal of work in hand, 
and is anxious to obtain bigger deliveries of foundry 
pig iron. Local production is relatively small, and 
there is consequently increasing pressure for supplies 
from other producing districts. The brisk demand 
for good-quality heavy grades of iron and steel 
scrap continues, and large quantities are passing 
regularly into consumption. No particular change 
can be noted in the Yorkshire steel industry, where 
production is maintained at a moderately good level. 
The continuing shortage of labour in some of the 
finishing industries tends to restrict the demand for 
steel. Nevertheless, basic steel makers are well 
employed, and acid carbon steel is in fair request. 
There is a good call for tool steels, and alloy steel 
business is also fairly active. In many of the 
finishing industries, export orders and inquiries are 
mounting, but inability to name reasonably early 
delivery dates is a restraining factor. 


The Midlands and South Wales 


In the Midlands the position of the iron and 
steel industry may be said to show general improve- 
ment. The demand for steel particularly is 
strengthening, and there are good prospects of 
it continuing to do so. The consuming industries 
are proceeding steadily with the changeover to 
peacetime work, but in many places the shortage 
of labour is still a major difficulty. There is a lack 
of skilled labour in the foundries, which is restrict- 
ing the de t of ime business. There 
is a growing demand for light castings especially, 
required for building and kindred purposes, me 
during the coming months this will undoubtedly 
teach bigger proportions. The blast-furnaces are 
providing just about enough high-phosphorus pig 
iron for the needs of the light castings foundries, but 
larger allocations will obviously be required when 
the foundries are in a position to take on more work. 
In the engineering and jobbing foundries, conditions 
appear to be rather uneven. Business is coming 
forward rather more freely, but most of the foun- 
dries are not subject to a great deal of pressure at 
the moment. They find little difficulty in obtaining 
sufficient supplies of refined iron, and of the low 
and medium-phosphorus Trade in finished 
iron continues to be moderately active. Producers 
of best and Crown bars have a good weight of orders 
in hand, and works turning out Nos. 3 and 4 quality 
bars are steadily employed. Most departments of 
the steel trade are well engaged. The sheet mills 
in the area are full up with work, and the present 
condition of their order books prevents them from 
giving consideration to much of the new business 
that is continually being offered. There is conse- 
quently a brisk demand for sheet bars and also for 
billets, as re-rollers of small bars, light sections, and 
strip are much busier than they were a short time 
ago. Supplies of billets from home sources are 
now being increased to a certain extent by the 
receipt of some of the material imported from the 
Dominions. Colliery maintenance equipment in 
the form of arches, roofing bars, props, and steel 
rails is in regularly brisk request. The South Wales 
iron and steel industry is busy, the heavy demand 
for semi-finished steel being the most outstanding 
feature of its present activity. The production of 
steel billets is maintained at as high a rate as possible, 
but, nevertheless, the demand exceeds it, and the 
arrival of some of the material purchased in the 
Dominions is welcomed. The active demand for 
steel sheet and tinplate bars also is much in evidence. 
In the finished steel departments, the demand for 
heavy and light plates is maintained, and delivery 
dates show a tendency to lengthen. The steel 
sheet trade is very brisk, and producers generally 
are only able to take on new business at far-distant 
delivery dates. Business in light steel sections 
shows considerable activity, but heavy structural 
material is still in rather quiet request. There is a 
good demand for tinplates, and a fair amount of 
business has been placed by home consumers for 
delivery during the first period of 1946 and beyond. 


Tron and Steel Order 


The Minister of Supply has made the 
Control of Iron and Steel (No. 45) Order, 1945. 
which came into force on December 12th, 1945. 
Under this Order the following materials may now 
be acquired without licence :—Ferro-alloys (other 
than spiegeleisen and ferro-manganese smelted in a 
blast-furnace); calcium silicide; tungsten metal 
powder, tungsten metal sintered lamps, and tungsten 
metal scrap ; titanium carbide; cemented carbide 
hard rece molybdenum metal powder and molyb- 
denum metal scrap; and any chemical compound 
of molybdenum or t or vanadium. Copies 








needs of consumers... The light. castings-industry in 


of the Order (S.R. & O., 1945, No. 1502) may be 
obtained from H.M. Stationery .Office, price 1d. 
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Rail and Road 


“Emprme BumnpeR” STREAMLINED TRaINs.— 
According to The Railway Gazette, orders have 
recently been placed by the Great Northern Railway 
and Chicago, Burlington and Quincy Railroad for 
five twelve-coach trains (four for the G.N.R. and 
one for the Burlington, proportionately to the 
mileages of the route operated by the two com- 
panies), with oil-electric haulage, which will take 
over the working of the present “*‘ Empire Builder ” 
express between Seattle and Chicago. Between 
Chicago and St. Paul the running is over Burlington 
lines and between St. Paul and Seattle over those 
of the G.N.R. It is hoped to bring the time between 
Chicago and Seattle down from the present 57-58} 
hours to 45 hours for the 2196 miles. Through 
coaches will operate also between Chicago and 
Portland. 


Air and Water 


WatTERLOO Batpce.—The formal opening cere- 
mony of Waterloo Bridge -was performed by Mr. 
Herbert Morrison, Lord President of the Council, 
on Monday, December 10th. The new bridge has 
been in use for pedestrians for nearly three years, 
and was opened to traffic on November 2Ist, 1944, 
but, owing to war circumstances, it has not been 
possible to arrange a ceremonial opening hitherto. 

Nort or ScortanD Hypro-E.ectric Boarp.— 
The North of Scotland Hydro-Electric Board has 
been informed by the Electricity Commissioners that 
they bave now approved of the technical and 
financial details of the Board’s distribution scheme 
for Gairloch and Aultbea in North-West Ross-shire. 
‘This is the Board’s third distribution scheme. It 
will now be submitted to the Secretary of State for 
confirmation, and will shortly be published. 

Export or ArrcraFrt.—The Minister of Supply 
and Aircraft Production was asked recently whether 
there were now any obstacles, inter-Allied or other- 
wise, preventing the export for sale of British civil 
aire: His reply stated that the export of civil 
aircraft was subject to the issue of an export licence 
by the Board of Trade. Licences were now freely 
granted for the export for sale of British civil air- 
craft to all countries except enemy countries and 
Spain, which was subject to special consideration. 


Miscellanea 

Muvistriges oF SUPPLY AND AIRCRAFT PRoDUC- 
Tion.—It is announced that the regional organisa- 
tions of the Ministries of Supply and of Aircraft 
Production which have hitherto been responsible for 
the regional interests of their respective Ministries, 
will be merged under one regional controller in each 
region. Arrangements for this merger are now pro- 
ceeding, and it will be complete by the end of the 
year. 

More GovERNMENT Facrori&s For InDUSTRY.— 
A further seventeen Government factories have been 
allocated for civilian production by the Board of 
Trade. They represent an area of nearly 2,000,000 
square feet, and will provide employment for over 
7000 people. Up to date, 132 Government factories, 
with an area of about 37,000,000 square feet and 
estimated to provide work for about 270,000 people 
have been allocated by the Board of Trade for 
civilian industry or as disposal depots. 

THe Matayan Tin Inpustry.—In reply to a 
recent question in Parliament, the Minister of 
Supply stated that representatives of his Ministry 
were in Malaya to purchase readily available tin ore 
and metal, and to report on the condition of the 
smelting plants. An expert appointed by the 
Secretary of State for the Colonies to advise on the 
rehabilitation of the tin industry had submitted 
provisional plans, and had now gone to Malaya 
together with a committee representing the Malayan} 
tin industry, which was to survey the mining pro- 
perties and equipment. Meanwhile, orders had been 
placed in this country by the Government for sub- 
stantial quantities of equipment for gravel pump 
mines. 


Contracts and Orders 


THe FRENCH GOVERNMENT has placed orders with 
the Wellman Smith Owen Engineering Corporation, 
Ltd., for twenty-four level luffing dockside cranes of 
large lifting capacity for installation at the devas- 
tated French Channel ports and naval yards at 
Brest and Toulon. The contracts involve the 


export of British machinery to the value of three- 
quarters of a million pounds. 
J. Samuget WuirE anv Co., Ltd., announce that 


call 


—Two passenger and sheep- ships, of 3400 
tons deadweight, for the French Government ; 

fifty river tankers, of 300 tons deadweight, for the 
French Ministry of Works and Transport ; forty 
will be built under sub-contract by Richard Dunston 
Ltd., but the oil engines for all the vessels will be 
built at Cowes ; two sets of steel pontoons for the 
British Overseas Airways Corporation; two steel 
launches for H.M. Customs. 


Personal and huteiee 


Wrxe.Commanper C. H. B. Price has resumed 
his duties as publicity manager of Tecalemit, Ltd. 

Mr. E. H. Hurtston has been appointed tech- 
nical superintendent of the new Dunlop factory at 
Speke, Liverpool. 

Mr. W. G. Crawrorp, B.Sc., A.M.I.E.E., has 
been 5 Smt chief electrical designer to the 
Harland Engineering Company, Ltd. 

Messrs. NORMAN AND DAwBARN are changing 
their address on December 27th to 5, Gower Street, 
London, W.C.1 (telephone, Museum 7165). 

Lorp Wer has been re-elected Honorary a 
dent of the British Sy ates a Confedration. 


Andrew K. McCosh has been elected President. 

Dr. D. S. ANDERSON, pal of the Central 
Technical College, Bi has been 2 mews 
Director of the Royal Technical College, Glasgow. 


Henry F. Cocx1t1 anv Sons, Ltd., Cleckheaton, 
announce that Mr. E. A. Allen has resumed his 
duties as sales engineer in the East Lancashire area. 

Burton, Grirriras anp Co., Ltd., and B.S.A. 
Tools, Ltd., have moved their London office to 
Claridge House, 32, Davies Street, W.1 (telephone, 
Mayfair 4155). 

Mr. M. A. Bevan, an assistant secretary in the 
Ministry of Labour and National Service, has been 
lent as industrial adviser to the Government of 
Northern Rhodesia. 

Mr. L. 8S. ATxmyson has been elected Chairman 
of the Junior Institution of Engineers. Mr. P. W. 
Dunn and Mr. A: C. F. Mackadam have been 
elected Vice-Chairmen. 

Tae Duntorp Russer Company has appointed 
Mr. J. B. MacColl as full-time information officer at 
St. James’s House, St. James’s Street, 8.W.1 (tele- 
phone, Whitehall 6700). 

Dr. D. M. Newrrr, D.Sc., Ph.D., F.R.S8., has 


been appointed to the Courtaulds Chair of Chemical 
Engineering, tenable at the Imperial College of 
Science and Technology. 


George Satter and Co., Ltd., have reopened 
their office at 131, Corn Exchange Buildings, Man- 
chester, 4, under the management of Mr. A. Tonks. 
The telephone number is Blackfriars 8551. 

G. anp J. Wetr, Ltd., announce that Thos. 
Heiton and Co., Ltd., 28-37, George’s Quay, Dublin, 
C.5, have been inted as agents in Eire for the 
sale of Weir a (land and marine). 

ALFRED HERBERT, Ltd., announce that an exhibi- 
tion of measuring and inspection equipment is being 
held at the London office, 70, Vauxhall Bridge Road, 
8.W.1, from January 7th to 18th, 1946. The 
exhibition will be open daily from 10 a.m. to 6 p.m. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to noi. that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the T1mB and PLACE at which 
the meeting is to be held should be clearly stated. 


Institute of British Foundrymen 

— Dec. 15th.—E. Miptanps Brancu: Tech- 
nieal College, Loughborough. “Some Principles 

of Production Control and their Xs to the 

Manufacture of Steel Castings,” B. Lloyd. 


6 

Friday, Dec. 2lst.—Fatxtrk Srcrion: Temperance 

Cafe, Lint Riggs, Falkirk. Short papers. 7 p.m. 

Institute of Welding 

tn Dec. 14th.—Brnminanam Brancu: James Watt 
morial Institute, Great Charles Street, Birming- 
‘abrication and Welding of Bridging 
Equipment.” R. G. Braithwaite. 6.30 p.m. 
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Brancu: Royal Victoria Hotel, Shef. 


field. ‘Gas : Old and New,” H. Hollis, 
6.30 p.m. 
Institution of Automobile Engineers 
Monday, Deo, 11th.—Guiascow Brancu: Inst. 


Engineers and ag ar 39, Elmbank Basocenn 
Glasgow. “The Internal Combustion — for 
Modern Watercraft,” J. H. Macdonald. 7.3 ps. 
: otel, 
Address, “The Automobile 
A ef in Action and 
7.30 p.m.—Coventry 
» Coventry. “ Refine. 


» Unity Benees, Bristol, 
Ms yer Alloys for tomobile Use,” E. G, 


West. 7 p.m. 
Institution of Civil Engineers 
» Dec. 18th.—AtnporT Division: Great George 
Street, SW.i...* BP ge aed: The Construction of 
High-Grade ane, © Concrete Paving for Modern 
Transport Aircraft,” G. Graham and F. R. Martin, 
5.30 p.m. 
Institution of Electrical Engineers 
T » Dec. 14th.—MeEasvuReEMENTS Sxcrion : Savoy 
, Victoria Embankment, W.C.2, “ A Precision 
"pe casas -D.C. ro r for Power and Voltage 
. Shotter and H. D. Hawkes. 
he ae p.m. 


Saturday, Dec. 15th—N. Mipuanp Srupents: City 
Electricity Offices, Whitehall Road, Leeds. ‘* Power 
arena Maintenance,” A. E. Shearer. 2.30 


| Tweedy, Dec, 18th.—N,. Mipianp CENTRE : Metropole 

otel, xing Street, Leeds. “ Mineral Insulated 

Motel Conductors,” F. W. Tomlinson 

and H. M. Wright. 6 p.m.—Scorrisn Centre: 

Royal Technical College, Pdeorge Street, Glasgow. 

“The Design and Installation of Electrical Acces. 

on yy ite C. Fuke. 6.15 p.m. 

Sones Place, yrers 

“ Atmospherics and their 

” C. Clarke. 6.30 p.m. 

Weanendoy Dec. 19th.—Merszy anp N. Wares CEnTR:: 

Annexe, ag ae Liverpool. “* High- 

Froquoncy Heating,” L, Hartshorn and E. Rushton. 

p-m. 

Institution of Mechanical Engineers 

To-day, Dec, 14th.—Storey’s Gate, Westminster, S.W.1. 

“Some Notes on the *‘ Merchant Navy * Class Loco- 


motives of the Southern Railwa we. V.8. Bulleid. 
6.30 p.m.—N.W. sg Central 
Library, Manchester. “ Earl of the 
Whittle Jet The Bary Higory Com- 
modore F, Whi 6. aoe p.m. 


Works 
“ The 


Dec, 15th.—Mtptanp GRADUATES: 
Berri v5.tuen eee 
eace,”” mm mM. 
M: , Dec. 17th.—E. Mrotanps "Baio: Derby. 
Notes on the ‘ Merchant Navy ’ Class Loco- 
motives of the Southern Railway,” O. V. 8. 
Bulleid.. 7 p.m. 
ite Dec. 21st.—Storey’s Gate, Westminster, 8.W.1. 
Informal. **The Awful Compromise,” Sir Claude 
Gibb. 5.30 p.m, 


Institution of Production Engineers 
Wednesday, Dec. 19th.—BtrmiveuaM SECTION : 
Watt Memorial Hall, Great Charles Street, Bir- 
“Personne! Management as a Service 
_ to a eT ” A. J. Nicol. 7 p.m. 
Dec. 2ist—EasreRn Counties SEcTION: 
ric House, Ipswich. ‘“ Accident Prevention, 
big hg macy sae aT to Engineering Machinery,” 
15 p.m. 


Institution of Sanitary Engineers 

Thursday, Dec. 20th.—Caxton Hall, Westminster, 8.W.1 
“‘Some Foundation Troubles in Small Buildings,” 
L. F. Cooling. 6 p.m. 

Iron and Steel Institute 
agg Dec. 17th.—Technical Institute, yo nar 

Cleveland. ‘‘Some Design an B Srassting 
Fontuires of » Now Blooming Mill” G. A. V. Russel 
and G. W. Fox. 6.30 p.m. 

Junior Institution of Engineers 

To-day, Dec. 14th.—39, Victoria Street, 8.W.1. ‘‘ The 
Charchill Tank: Its Development and Manu- 
facture,” A. R. C. Smart. 6.30 p.m.—SHEFrieLD 
Section: Metallurgical Club, West Street, Shef- 
field. ‘ Automobile Maintenance and Recondition- 
ing, Commercial, and Private,” H. C. Bentley. 

Keighley Association of Engineers 
To-day, Dec. 14th. lg Building, Devonshire 
Street, Keighley Films on Mulberry Harbour, 
Operation “‘ Pluto,” Bailey Bridge, and Valley of 

p.m. 


James 


the Tennessee. 


North-East Coast Institution of Engineers and Shipbuilders 
Monday, Dec. \1th.— 
Tyne. “ Electronics : 


Institute, Newcastle-on- 
ir Scope in Heavy Engi- 
neering,” W. G. Thompson. 6 p.m. 

Royal Aeronautical Society 
Wednesday, Dec. 19th.—Inst. of Civil Engineers, Great 
George Street, 8.W.1. ‘‘ Atomic Disintegration,” 


Professor N. F 6.30 p.m. 
Royal Institution of Great Britain 
, Dec, 14th.—21, Albemarle Street, W.1. “‘ The 
tilisation of Nuclear Energy,” M. L. Oliphant. 


5.15 p.m, 
Sheffield Society of Engineers and Metallurgists 


Monday, Dec. 1ith.—Royal Victoria Station Hotel, 
Sheffield. 


“Colour Television,” L. C. res 








the following shipbuilding orders have been received: 


Wednesday, 4 fgg el ream Branca : 
Victoria Hotel, Wolverhampton. ‘Fabrication 
Methods: Manipulators,” J. A. Dorrat. 7 p.m— 


6.15 p.m, 
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A Seven-Day Journal 


The Administrative Staff College 


Ir is announced that the Court of Governors 
of the Administrative Staff College has accepted 
the offer of Lord Hambledon of the loan of 
Greenlands, his riverside home at Henley-on- 
Thames for use as a College building. At this 
country house, young administrators who have 
been nominated from among the most promising 
of rising personnel in industry, the civil service, 
local government, and the trade unions will 
assemble for courses each lasting three months. 
They will study each other’s methods and ideas, 
pool their experiences, and promote what should 
eventually become a better understanding 
between leaders in different spheres of activity. 
“Greenlands’”’ was built for the greater part 
in 1871, by the late Mr. W. H. Smith, who was 
the Leader of the House of Commons when 
Lord Salisbury was Prime Minister. Since that 
time it has been a centre of hospitality for 
political and business leaders. The Administra- 
tive Staff College has already been incorporated 
as & company, with a constituted Court of 
Governors. The necessary annual income of 
£45,000 will, the Governors hope, be contri- 
buted mainly by seven-year convenants in time 
for definite commitments to be undertaken 
before the end of this year. One aim of the 
College, we learn, will be to formulate and 
expound the basic principles and technique of 
organisation, administration, and leadership, 
which at present have to be acquired by the 
individual by a laborious process of trial and 
error. Another aim,’ we understand, will be 
to give young administrators from all walks of 
life an opportunity of pooling experience and 
exchanging views and ideas, Together, they 
will work on “case”’’ problems of the type 
which may arise frequently in business life, 
and in which both Government and labour 
organisations are also closely interested. The 
College will also undertake research work, 
which in time, it is hoped, will lay the founda- 
tions of a research centre to which industry and 
the public services can refer problems of adminis- 
tration and organisation. An offer of £10,000 
for the award of scholarships has been made by 
the Nuffield Foundation. 


Mersey Docks and Harbour Board 


THE annual meeting of the Mersey Docks and 
Harbour Board took place in Liverpool on 
Thursday, December 13th, and in his chair- 
man’s address Sir Thomas Brocklebank spoke 
of the achievements of the port during the years 
of war. He said that the total general cargo, 
excluding oil and coal, handled during the war 
was over 70 million tons, and that on at least 
three occasions over | million tons were handled 
in a single month, despite the black-out and 
the considerable reduction in facilities as a result 
of air raid damage. Referring to plans for recon- 
struction of the damaged areas and the moderni- 
sation of the port generally, Sir Thomas said 
that parliamentary sanction had been obtained 
for a substantial increase in the Board’s borrow- 
ing powers to enable it to go ahead with schemes 
proposed. Work had been started on repairing 
the bomb damage in the Gladstone-Hornby 
passage and on the completion of the new 
Waterloo River entrance, the construction of 
which had to be suspended in 1942. Plans 
for a new deep-water entrance to the Canada 
Dock system were at an advanced stage, and 
major improvements to an important section 
of the Birkenhead Docks were also contem- 
plated. All these were engineering works, Sir 
Thomas continued, and should not therefore 
seriously interfere with the Board’s concurrent 
programme of rebuilding the many sheds 
damaged or destroyed by enemy action. The 
general manager had had many discussions 
with shipowners and traders as to the types of 
sheds and cranes most suitable for the various 
classes of ships and cargoes to be handled, and 
the Board now knew fairly well what was 
required, Sir Thomas also stated that every 
effort was being made to attract new industries 
to the port area, and several promising pro- 





posals were under active consideration. Mean- 
while, an extensive survey of the present 
system of master porterage had been com- 
pleted, and certain recommendations were 
about to be made which, it was hoped, would 
lead to still greater efficiency in that operation. 


The Department of Overseas Trade 


Tue future of the Department of Overseas 
Trade was the subject of a statement made in 
the House of Commons by the Prime Minister 
on Monday last, December 17th. Mr. Attlee 
said that in the light of the decision to create 
a unified Foreign Service, the Government had 
reviewed the responsibilities and mutual rela- 
tions of the Departments principally concerned, 
with the greatly increased effort to develop 
overseas trade which was now necessary for 
the country’s well-being. Hitherto, the Secre- 
tary of the Department of Overseas Trade had 
been responsible jointly to the Secretary of 
State for Foreign Affairs and the President of 
the Board of Trade. The Department of Over- 
seas Trade would now, however, be integrated 
with the Boerd of Trade and all overseas work 
would be under the direction of the Secretary 
for Overseas Trade, but the latter would be sub- 
ordinate to the President of the Board of Trade 
who remained responsible for trade policy, both 
internal and external. Arrangements were 
being made for close co-ordination of the work 
for which the Secretary for Overseas Trade 
would be responsible with the Treasury, the 
Foreign Office, the Dominions Office, and other 
Departments concerned with external economic 
policy. Arrangements would also be made for 
the training of members of the Foreign Service 
within the Board of Trade, for their making 
frequent visits to manufacturing and com- 
mercial centres in this country, and for the 
rapid communication between them and the 
Board of Trade on commercial matters. The 
Trade Commissioner Service, operating in the 
Empire and Commonwealth, would be adminis- 
tered directly by the Board of Trade in con- 
sultation with the Departments concerned with 
Empire matters. The Prime Minister explained 
that these arrangements were intended to 
improve the service which the Government could 
render to overseas trade. The Secretary for 
Overseas Trade would have under his imme- 
diate direction an organisation strengthened for 
that purpose, and the area of his responsibility 
would be extended. The legislation necessary 
to give effect to these changes would shortly be 
laid before Parliament. 


British Cast Iron Research Association 


THE annual meeting of the British Cast Iron 
Research Association was held in London on 
Wednesday, December 12th. The twenty-fourth 
annual report, which covers the year ended 
June 30th, 1945, shows that the major part of 
the work carried out during the year comprised 
either experiments directly undertaken for 
various official departments, or the continua- 
tion of such parts of the general programme of 
the Association as were of direct use in connec- 
tion with war requirements. The report also 
reveals that during the year the development 
department dealt with some 1200 inquiries 
received from members. Special efforts were 
made wherever possible to visit members in 
connection with these inquiries, and during the 
first half of 1945 over eighty such visits were 
paid to about sixty member firms, over half 
these visits taking two or more days. The 
work of the laboratories during the year aggre- 
gated only slightly less than the peak figures 
for the war period 1942-44, but the reduction 
permitted a greater concentration on the 
research programme, and, in particular, the 
construction of apparatus and equipment. The 
Association’s equipment was steadily increased 
during the year, and the land, buildings, and 
equipment are now valued at cost at £40,000. 
The Council is considering schemes for extending 
the accommodation available, the need for 
which has been stressed by several committees. 





Co-operation has been maintained with a 
number of other scientific and technical bodies, 
and in view of the interest taken by members 
of the Association in the British Foundry 
School, strong representations were made 
during the year that the school should be 
reopened. A committee appointed by the 
governing body has this matter under active 
consideration with a view to making plans for 
an early resumption of the school’s activities 
on a larger scale than before the war. At the 
annual meeting, Dr. Harold Hartley was 
elected President of the Association in succes- 
sion to Mr. P. Pritchard. 


Atmospheric Pollution 


A CONFERENCE of representatives of forty- 
eight local authorities and others co-operating 
with the Department of Scientific and Industrial 
Research in the study of atmospheric pollution 
was held on Monday, December 17th, at the 
County Hall, Westminster, under the chairman- 
ship of Dr. J. A. Gillison, of the London County 
Council. A message to the Conference from 
Mr. Herbert Morrison, Lord President of the 
Council, stressed the importance of collabora- 
tion between local authorities and the D.S.I.R. 
in maintaining records of pollution up and down 
the country. It was learnt at the conference 
that thirty additional recording instruments had 
been brought into use during the year, and that 
a number of authorities had started to take 
observations for the first time. The confer- 
ence recorded its view that it was only by main- 
taining continuous records at a large number of 
sites and by statistical treatment of the data so 
obtained that exact knowledge could be acquired 
of the amount and the trends of pollution. It 
was agreed that this knowledge was more 
important than ever now that so many re- 
planning schemes were under consideration. 
Dr. G. M. B. Dobson said that the standardisa- 
tion of measurement, the co-ordinating of local 
observations and fundamental research on 
problems of atmospheric pollution previously 
carried out on the advice of the Atmospheric 
Pollution Research Committee would in future 
form part of the work of the D.S.I.R. Fuel 
Research Station, where it would be effectively 
linked with practical work already in hand 
there aiming at the prevention of pollution. 


Suggested Royal Commission on 
Transport 


In the course of a speech delivered in London 
on Monday, December 17th, Sir Herbert 
Matthews, President of the Institute of Traffic 
Administration, made a suggestion that the 
Government should institute a Royal Commis- 
sion to explore the capital structure and the 
changing policies of the various transport ser- 
vices. He said that a Commission of this kind 
should be enabled to examine witnesses and to 
obtain from private groups such facts as were 
needed to assess the true merits of private enter- 
prise as a method of carrying out the country’s 
transport work. The Commission ought also to 
consider the extent to which financial consolida- 
tion between the wars had given benefit to the 
public. With regard to transport policy in 
general, Sir Herbert continued, there appeared 
to be a shortage of facts and this shortage was 
perhaps worst at the crucial point of costs, 
charges, and finance, all of which were bound 
up with the questions to be resolved in deciding 
the economics of transport. The Institute of 
Traffic Administration had as one of its objec-- 
tives the necessity for close attention to 
research, and it ought to be possible to get some 
objective facts and from them draw some sound 
and indisputable deductions. The existing 
Transport Advisory Council was little more 
than a group of nominees of the transport 
interests themselves, and consumers’ repre- 
sentatives were in a very small minority. In 
the past the proceedings of this Council had 
always been private, but Sir Herbert felt that 
public hearings with the attendance and 
examination of witnesses were necessary. 
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Shale Oil 


No. 


E agiretd with difficulty does one find a 
stimulant comparable with war for 
accelerating production in the so-called essen- 
tial industries, in which category comes the 
manufacture of oils from shale. This industry 
has been carried on since early in the nine- 
teenth century, and it met with little com- 
petition prior to the commercial exploitation 
of petroleum around 1860, when it suffered 
a@ considerable setback, from which relief 
comes periodically—in wartime. Among the 
shale deposits of the world, those of Scotland, 
France, Estonia, and Manchuria have been 
developed to the greatest extent. There are 
also known shale deposits in Russia, North 
America, and a few other countries, but in 
these petroleum oils can be produced more 
economically. A. Thau (Oel und Kohle, 35, 
716, 1939), in reviewing the world’s shale oil 
resources, states that the German deposits 
give too low a yield to make their commercial 
development economically possible. Other 
shale-bearing areas in the United Kingdom 
are found in Northern Ireland, Dorset, and 
Norfolk, but some of these deposits are high 
in sulphur content, and this fault has hitherto 
limited their exploitation. Shale may be 
defined as a rock having a stratified, lami- 
nated, or fissile structure, originating from 
clay, mud, or silt. A material intermediate 
between shale and coal is known as torbanite, 
closely resembling cannel coal in appearance, 
but torbanite differs essentially from coal in 
that it contains more hydrogen, and leaves 
only a small proportion of coke on gasifica- 
tion. In general, a torbanite yields a higher 
proportion of oils than is obtainable from 
shale. Within the British Empire extensive 
deposits of torbanite exist in South Africa 
and at Newnes, New South Wales, and in the 
last few years they have been developed 
considerably. At Newnes an investigation 
committee, appointed by the Government, 
reported in 1933 that 6 million gallons of 
motor spirit and 19,000 tons of fuel oil could 
be produced per annum from what is described 
as shale, but is generally accepted in this 
country to be torbanite, because of its high 
yield of oil, which may be up to 180 gallons 
of crude oil per ton of torbanite. In 1938 the 
Newnes plant was reported to be handling 
170,000 tons of shale annually, from which 
10 million gallons of motor spirit can be pro- 
duced. The Scottish shale plants handled 
during the war years of 1914-18 about 
3 million tons of shale annually, but in the 
subsequent years this output fell consider- 
ably, and in 1932 it was down to 1,368,596 
tons. For the whole of Great Britain the 
production of refined shale motor spirit in 
recent years is as follows :—1935, 10-2 
million gallons; 1936, 6-7 million gallons ; 
1937, 7-7 million gallons. This big decrease 
in output of motor spirit around 1936 does 
not necessarily indicate a lower production of 
shale oil, for about this time the tendency was 
to produce more of the heavy diésel oil fuel 
at the expense of the motor spirit. 


SHALE PrRopvuctTs 


Like coal, shale varies in quality with the 
different districts in which it occurs, and the 
organic portion from which the oil is obtained 
may form a homogeneous mass with the 
mineral matter, or it may be in the form of 
minute isolated spherical particles. In 
general, shale occurs in seams or bands, 


similar to coal, but it is often at or near the 
surface, so that open mining methods may be 
employed. The method of recovering shale 


I 


includes blasting and cutting operations, as 
in coal getting. The retorts and auxiliary 
equipment are generally in the vicinity of the 
shale-yielding areas to save transport, and 
before retorting the shale has to be broken 
up to small fragments, in some cases about 
the size of boiler fuel, to facilitate carbonis- 
ing. Unlike coal, however, shale yields hydro- 
carbons, mainly of the paraffin and olefin 
series when subjected to destructive distilla- 
tion, whereas coal gives hydro-carbons of the 
benzene series. 

The hydro-carbons from shale are therefore 
similar to those from petroleum. Shale 
resembles coal in that it gives an ammonia 
liquor, and very often phenols, &c., when dis- 
tilled, and these form valuable by-products 
of the shale industry, contributing largely to 
the economy of the process. The different 
grades of oils obtained from a typical Scottish 
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FiG. 1—PINTSCH RETORT 


@ 


crude shale oil may be classified as follows :— 


Specific Percentage of 
Fraction. gravity. crude oil. 
Motor spirit 0-650-0-760_... 3-10 
Lamp oil ... . 0-760-0-830 ... 10-20 
Diesel oil ... ... 0-830-0-870 ... ... 15-20 
Lubricants ..- 0°870-0-910 - 20-30 
Paraffin wax ... 0-910 ) upwards... 15-20 
er 12-50 


In addition, 1 an appreciable tellin of 
gases is liberated which may serve as an 
illuminant or for heating purposes, including 
the retorts themselves. Within the last 
decade many improvements have been made 
in the petroleum industry whereby a higher 
proportion of the lighter fractions (motor 
fuel) can be obtained. These improvements 
are now applied to shale oil, with the result 
that a higher proportion of motor fuel and 
diesel oil is now obtained than is indicated in 
the above table. 

A typical Australian shale has the following 
initial composition :— 





Per cent. 
Moisture 00 die < eae" eds eae ea” wax 1-0 
Ash . bao eee! “deg? Gea Eers Shy Oe 
Volatile matter oT tN . 60-8 
Fixed carbon ae gee alt Lee.” dae hae 2-8 





On treatment in a Salermo plant, this shale 
yields the following products :— 
Per cen 
Dry oil, sp. gr. 0-875, AS geen ys satin shale 7 . 


Ljquor, 4 gallons per ton 
Gas, 3045 cubic feet per ton of shale, ‘. gr. 


DBTe..” bac ade: one ée 10-1 
Residue, 8-7 cwt. pene of shale ... - 43-7 
Unaccounted ar ave | asevaimets Ore 

100-0 


Of the above oil fraction, 22-5 per cent. by 
volume is yielded at temperatures under 
200 deg. Cent. The calorific value of the 
gas is 1475 B.Th.U. per cubic foot, equivalent 
to a thermal yield of 44-9 therms per ton of 
shale. Nearly one half of this gas is liquefiable 
at a pressure of 50 atmospheres, and if 
scrubbed it yields 3 gallons of light spirit per 
ton of shale. As a contrast to the above, a 
poor quality of South African torbanite may 
be considered. A typical quality of this 
material has a composition as follows :— 


Per cent. 
Moisture ews Gs ighh asecmiy tae 2-2 


Ash .. peter Reenaes cat ese. biel. cape Mee 
Volatile matter raph oe 26-5 
Fixed carbon oo. 32°9 
This is obiionly ‘much poorer in useful 
material than the Australian product. When 
this is processed in a Salermo plant, the 
following products are obtained :— 


Per cent. 
Dry oil, sp. gr. 0-936, 26-7 gallons per ton of 
shale ans 11-1 
Liquor, 18: 3 gallons per ‘tonofshale ... ... 8-2 
Gas, 1815 cubic feet aad ton of shale, sp. er. 

0-843 ... Ai 4-9 
Residue, 14- 9 cwts per t ton ofshale see nab, 
Unaccounted for ... Sac Shas) ee 

100-0 


About 18 per cent. of the oil by volume 
distills below 200 deg. Cent. The gas has a 
calorific value of 901 B.Th.U. per cubic foot, 
giving a thermal yield of 16-3 therms per 
ton of torbanite, and on scrubbing about 

5 gallons of light spirit are obtained. 


SHALE PLANT 


For nearly half a century the Pumpherston 
retort has been popular in the Scottish shale 
industry. These retorts—in their modern 
form—are of cast iron and fire-brick construc- 
tion, being externally heated by the gas from 
the shale, and arranged for continuous opera- 
tion. In recent years the output of these 
retorts has-been appreciably increased, with- 
out sacrificing the yield of oil, by permitting 
partial combustion of the carbon in the shale 
within the retort through the controlled 
injection of air. This procedure, however, 
generally reduces slightly the proportion of 
ammonia yielded. The Scottish retort is not 
the ideal type in which to handle shale or 
torbanite of high volatile content, such as 
that found in New South Wales and in parts 
of South Africa, for these rich materials form 
@ plastic mass during carbonisation and will 
not travel down uniformly through the long 
narrow chamber, so preventing the gases and 
vapours escaping normally. For this reason, 
the Pumpherston retort, as used in Scotland, 
when tried out on the torbanite of New South 
Wales gave only poor results, but more 
recently a modified form of this retort has 
been operated at Newnes, and is said to give 
satisfactory results. In France the shale 
industry is concentrated at Autun (Saone-et- 
Loire), Pumpherston retorts being in use. 
The pre-war output was relatively small, 
only about 100,000 tons of shale being 
handled per annum. At this works a Dubbs 
cracking plant is employed, having a daily 
capacity of 400 barrels of crude oil, producing 
60-65 per cent. by volume of motor spirit, 
with an octane number around 65, in addi- 
tion to 3 per cent. of diesel oil and 17 per 
cent. of petroleum coke. At Kohtla in 
Estonia about 500,000 tons of shale are 
treated annually. Formerly much of this 
was handled in German “ Pintsch ” retorts, 
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put they have been partly superseded by a 
modern British pattern, the Davidson retort. 
The Pintsch retort, outlined in Fig. 1, is a 
typical pattern of the vertical continuous 
retort, being heated internally by producer 
gas generated from the spent shale. But the 
hot producer gas mingling with the volatile 
constituents of the shale, while representing 
high efficiency as a heating medium, both 
contaminates and decomposes the vapours, 
resulting in a poor yield and inferior pro- 
ducts. At the Fushun mines in Southern 








PAODLES &. TROUGHS 
FOR THE 
SALERMO RETORT. 


“THE ENGINEER” 


and by a quick removal of the volatile con- 
stituents from the heated zone. In a 
modern retort the carbonising temperature 
is about 450 deg. Cent. only, but in the older 
patterns it had to be between 600 deg. and 
700 deg. Cent. When the volatile vapours 
are exposed to a temperature of 700 deg. 
Cent. for only 2 sec., about one half is per- 
manently destroyed, so that the good effect 
of low-temperature working is apparent. In 
recent years many alternative ideas for 





retorts have been proposed, some of which 


End Plate 
of Retort 





— —————$—<_—$____--—— 
Direction of Flow of Material 
Through the Retort 





FIG. 2—SALERMO CARBONISING CHAMBER 


Manchuria the principle of operation is that 
of low-temperature carbonisation combined 
with the making of producer gas to supply 
the heat—in conjunction with part of the 
shale gases—for carbonisation. This plant 
— between 4000 and 5000 tons of shale 
daily. 


Mopern RETORTS 


Shale has only a low thermal conductivity, 
and in the older types of retort, in which the 
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heat had to penetrate to the centre of the 
mass of shale, the working temperature had 
to be higher to ensure efficient heat penetra- 
tion. These high temperatures resulted in 
the fortuitous decomposition of the volatile 
material with an accompanying poor yield. 
The modern tendency is to ensure good heat 
penetration, using less fuel and preventing 
decomposition, by breaking up the shale into 
smaller pieces before retorting, by avoiding 





carbonising a large stationary mass of shale, 





have gone little further than the Patent 
Office, while others have been successfully 
established. Within the latter category is 
the Salermo retort, made by Salermo, Ltd., 
14, Waterloo Place, London, S.W.1. The 
carbonising chamber of this retort consists 
of a series of semi-circular troughs—A, Fig. 2 
—joined tegether by their edges, the distance 
from edge to edge of a trough being l6in. 
Along the axis of each trough is arranged a 
steel shaft, to which is affixed a number of 
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FiGs. 3 AND 4—SALERMO RETORT 


T-headed paddles, so arranged that when the 
shaft rotates the whole surface of the trough 
is swept successively by the paddle heads. 
These travel round at a speed of 4 to 6 r.p.m. 
in the direction indicated by the arrows in 
Fig. 2, so that when the shale or torbanite is 
fed evenly along the length of trough A the 
movement of the paddles projects it into 
B, C, &c. The amount of shale in each 
trough remains practically constant, and the 
rate of discharge at the end of the series is 





governed solely by the rate of feeding into A. 
At the highest point of their travel the paddle 
heads are still just below the surface of the 
shale, and in this way the creation of a dust 
cloud to contaminate the volatile matter is 
avoided. As the paddles rotate two opposite 
motions are created, a circular movement 
within the trough in the direction of the 
paddles and a constant horizontal flowing 
movement at the surface of the material in 
the direction of A to B, C, &c. At the point 
E, Fig.’ 2, small cylinders of material are 
formed, turning in the reverse direction to 
the general movement of the material, and 
this reverse action ensures a thorough mixing 
of the shale by preventing the surface layer 
in one trough floating along the top to the 
next trough. The retort comprises three 
main parts—carbonisation chamber, furnace, 
and gas offtakes. Fig. 3 is a cross section of 
a typical retort, while Fig. 4 is a sectional 
elevation. The troughs in the carbonising 
section are made of heat-resisting steel, the 
usual thickness being Zin. A number of steel 
plates connected together by sliding gasproof 
joints form the sides of the chamber, while 
the roof is of steel plating made in removable 
sections to facilitate access to the chamber. 
The shafts in the troughs are of octagonal 
steel with the ends turned to form journals 
and their paddles are steel castings. Shale is 
fed to the hopper vid an automatic weighing 
machine, and from tke hopper it is distri- 
buted to the first trough by a star feeder, the 
speed of rotation of which determines the 
rate of feed. From the last trough the spent 
material is conveyed by a horizontal worm 
to a spiral extractor seal, consisting of a steel 
spiral rotating in a tube slightly inclined to 
the vertical. The spiral terminates well 
below the top of the tube; thus there is 
always some spent material in the tube, and 
this material, together with the raw shale 
in the hopper at the other end of the system, 
constitutes an efficient and safe seal for the 
chamber. The furnace of the retort com- 
prises two gas chambers at the feed end, from 
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two combustion chambers, wherein it meets 
preheated: air. Products of combustion pass 
into six heating flues running the full length 
of the retort. Gases emerging from the heat- 
ing flues are returned, over recuperators, 
towards the feed end, where they are diverted, 
under the recuperators, to the stack. In the 
side of the setting are fitted cast iron air 
supply regulating boxes to control the air 
supply to the combustion chamber and to the 
air inlets. To protect the troughs from the 
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cutting action of flames and from oxidation, 
shield tiles of high conductivity are fitted. 
Heat losses from the plant are reduced by the 
use of insulating bricks for the setting proper, 
and by insulating powder enclosed in an 
outer steel casing for the sides and top of the 
carbonising chamber. The gas offtakes are so 
designed that the vapours and gases coming 
off the hot material are not subjected to heat- 
ing from the furnace; thus the hazard of 


cracking is avoided. There are four offtakes 
fitted at the most appropriate points, 
these offtakes leading into a- collecting 
main which is in two portions, so that 
one portion, together with two offtakes, 
can be isolated when necessary for 
cleaning. The retort illustrated handles 
about 36 tons of shale per twenty-four 
hours. 





(To be continued) 








Clockface Colliery 


No. I 


[ews following article records the impres- 
sions of an engineer after his first contact 
with an industry, the problems of which are, 
and seem destined to remain for many years, 
a subject of national importance, and of 
interest to many outside the ranks of coal- 
owners, Officials, and miners. It was made 
possible through the kind offices of Mr. 
Whincup, of the Whitecross Company, Ltd., 
who arranged a visit to the Clockface Colliery 
of the Wigan Coal Corporation, Ltd. 


Clockface Colliery is situated near Warring- 
ton, and it is in many fvays typical of pits in 
that area of Lancashire. Whilst not modern, 
for its shafts were sunk many years ago, it 
has, from time to time, been modernised, and 
it now furnishes an example of a well-run 
British mine, not, it is true, in the very first 
rank—occupied necessarily by new pits—but 
effectively operated within the limitations 
imposed by its age. The area in which it is 
situated contains a number of seams at 
various depths and of various thicknesses. 
Many of them are sharply inclined, and some 
are thin. It is an area notable for the fact 
that the strata are much faulted, a factor 
having a considerable bearing upon the 
economy with which seams can be worked. 
The coal is a’ good household grade, and the 
mine, like others in the Wigan group, is 
gassy. It will be seen that the Wigan coal- 
field in which the colliery lies, challenges the 
miner with considerable difficulties, and it is 
with pride that officials point out that 
managers and others trained in that area 
occupy responsible positions in many other 
coalfields of this country and abroad. About 
the only blessing with which the pit is 
favoured is that it is dry. But the first 
company to attempt the sinking of a shaft 
was rendered bankrupt by encountering water 
at a higher level than the workings. The old 
shaft still exists with its headgear, and at its 
bottom are installed pumps. From this 
source is drawn all the water needed in the 
pit, in-the surface plant, and in the modern 
pithead baths and offices. The water is good 
and clean. 

The intention of this article is to describe 
some of those things that attracted notice on 
a visit to the pit, and to mention some of those 
problems of mining which were discussed 
with the management. 


THE CoaL Face 


The particular seam at which work was 
seen in progress is known as the Higher 
Florida. This seam has the comfortable, 


though not excessive thickness of about 5ft., 
is tilted at a slope of about 1 in 4}, and lies 
at a depth of some 725 yards below the 
surface. The length of face at present being 
worked is about 300 yards, with an addi- 
tional level face, at the upper end approxi- 


some 50 yards in length. As a result of this 
lay-out, the faces being worked simultane- 
ously, the length of the main face is increas- 
ing, and will eventually reach about 400 
yards. 

At the time of the visit the day shift was 
at work. Coal had been cut at the face and 
was being transported to the surface. Imme- 
diately behind the face there is a row of 
props at intervals of 4ft. 6in. Another 
4ft. back there is a further row of props. 
Between these rows of props and extending 
the full length of the sloping face, there is a 
jigging conveyor on to which the miners 
shovel the loose coal, breaking up, while 
doing so, any especially large lumps. Beyond 
the conveyor and further from the face is 
the worked-out area of the seam. Means 
have here to be provided for the support of 
the roof. It is, of course, impossible to 
replace the material removed. Instead, parts 
of the roof are blasted down, and the material 
thus obtained is used to build pillars or walls. 
Thus, looking across the conveyor and away 
from the face, there are seen a series of dark 
*‘ caverns ’’ with obviously man-made walls, 
interspersed and so cleverly constructed of 
large stones and packed with small, that 
they press up against the roof, underpinning 
the strata. It is emphasised to the visitor 
that the real support of the roof above the 
face is derived not from the props—they 
prevent merely local falls—but from the 
walls behind and the face itself in front. To 
move up or down the face during the day, 
one must clamber over loose coal on one side 
of the conveyor, for the walls on the further 
side reach out almost to the conveyor edge. 
At intervals on that side of the conveyor 
further from the face are placed the air- 
operated engines that give the jigging action 
to the metal conveyor plates. Down the 
same side run the air and water supply lines. 
The coal in this seam breaks evenly away 
from the overlying and underlying strata, 
leaving a flat even roof of a shaly argillaceous 
character. In that, the mine is fortunate, for 
it is not always so. The coal, too, is clean, 
with few and very narrow bands of materials 
other than coal. 

The Florida seam, as has already been 
noted, is 5ft. thick. To move, the head must 
be kept down. To stop, one must sit back on 
the heels in the characteristic attitude of 
the miner. Yet such a seam is by no means 
the thinnest that can be worked. Despite 
excellent ventilation—necessitated, if for no 
other reason, by the gassy nature of the 
mine—the beam of an electric torch reveals 
by a thousand glistening points of light 
how laden is the air with coal dust. Lamps 
attached to the props create a dim light. 
But to examine anything closely, the torch, 
which each man carries, either in the hand 
or in his cap, must be used. These details of 
conditions at the face are given with no 


to portray as truthfully as possible in words 
the conditions that men and machines must 
be prepared to endure. 

Such are the conditions when coal is being 
brought to the surface. By night, two further 
shifts are at work. The loose coal from the 
face being removed, more coal must be cut 
by the use of coal-cutting machines and by 
boring and blasting. A further row of props 
must be erected, and the conveyor shifted 
bodily sideways to its new position. The 
roof behind must be blasted and the material 
thus obtained used for extending the support- 
ing walls. A coal-cutting machine and a 
drill were seen at the face. Both were air- 
operated. The machine was of a type having 
a swinging cutter arm, at intervals upon the 
rotating and reciprocating length of which 
were mounted cutters tipped with ‘‘ Wimet,”’ 
or some similar material. Motor and gears, 
for the exclusion of dust, are totally enclosed 
within a substantial box. The drill was 
similar to the air-driven devices familiar in 
engineering works and its tool analagous to 
a twist drill, in the sense that a helical scroll 
is provided to carry out the coal dust product 
of the drilling. Both processes—cutting or 
drilling and blasting—produce quantities of 
dust. The management is experimenting in 
the case of cutting with the use of water 
sprays in the attempt to reduce the dust. 

It is difficult to believe that anyone un- 
familiar with conditions at the face could 
design satisfactory coal-face machinery. A 
conveyor, for instance, to work behind the 
face must be constructed to stand up to 
rough usage, to operate without complaint 
in a dust-laden atmosphere, and to give rise 
to no sparks that might ignite gas. It must, 
further, be so made as quickly to take to 
pieces, of such a size and. weight as can be 
man-handled in a confined space through 
and between pit props, and with little head- 
room, to a new position for rapid re-erection. 
Other machinery, too, must not be unneces- 
sarily heavy, and must take up little head- 
room, whilst being sturdy and reliable. There 
is no room at the face for delicate machinery, 
requiring constant expert attention. 

Except at the face, the pit is exceptionally 
free of dust. Coal from the jigging conveyor 
falls at the lower end of the face on to a belt 
conveyor on the first stage of its carriage to 
the shaft. But the dust that might arise 
from this operation is laid by high-pressure 
water sprays. Such sprays are installed 
wherever the coal is transferred from one 
conveyor to another or to the tubs that 
operate in the main passages. They have 
proved themselves remarkably effective. 


TuBs 


There is a certain rugged simplicity about 
many devices of miners that is appealing to 
an engineer. For instance, at the transfer 
point from conveyor to tubs, incoming 
empties are man-handled across to the out- 
going line. No rail points or the like are 
required. Steel plates on the floor on to which 
the tubs run from the rails make the job 
merely one of manual dexterity. Again the 
connection of a train of tubs to the haulage 
rope is effected by the simple expedient of 
twisting a chain attached to the leading tub 
three times round the rope and passing the 
hook, in which the chain terminates, over the 
up-coming chain. This coupling is firm and 
amply strong. Derailment of a tub is no 
very unusual occurrence. At intervals along 
the track are heavy raised plates curved in 
towards it. The wheels of a tub striking the 
plate are guided back, and automatically 
replaced upon the rails. Where tubs ascend 
an incline, runaways are prevented from 
travelling far by contacting a weight-loaded 
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hinged at one end to a roof arch to swing down 
on to the track, stopping or overthrowing 
the runaway. Above the tracks and along- 
side the haulage rope extends a wire. It 
terminates at the driving end of the rope in 
a pendulum weight. Pulling the wire by 
hand causes the pendulum to strike a steel 
plate, thus acting as a signal to the operator 
to stop or start the movement of the tubs. 
Every one of these is a simple, almost crude, 
device. But all are effective for their purpose. 


WINDER GEAR 


But while within the pit many devices 
are crude, the same simplicity does not 
extend to the winder gear. At Clockface 
Colliery steam engines operate this gear, and 
the depth of the shafts is 725 yards. The 
responsibility of the driver as the cages 
approach the landings is relieved by highly 
developed automatic mechanisms, that take 
charge and limit the speed of approach. In 
only one device does the characteristic rugged 
simplicity recur. The rope some feet above 
each cage is divided, and there is inserted a 
claw coupling, so designed that the greater 
the pull upon it the faster is its grip. A few 
feet above the top landing the rope passes 
through a substantial steel ring carried firmly 
in the headgear steelwork. Should an over- 
wind occur, projecting wings on the claws 
of the coupling strike against the ring and 
are forced inwards, thus disconnecting the 
rope from the cage. The latter drops a few 
inches on to spring-loaded catches in the 
supporting steelwork, and is held. The lower 
cage, of course, lands at low speed on the 
bottom of the shaft. It is the work of a few 
minutes to link up the rope to the cage once 
more. 

Steam for the winding engines is supplied 
by a bank of Lancashire boilers. They also 
supply steam to the ventilating fan engines 
and to turbine-driven electric generators and 
compressors. All the power needed by the 
mine is generated on site, since it is found less 
economical to draw current from the national 
grid. But a connection from the grid is 
brought in to the power station, and current 
from this source is utilised at times of low 
demand, when light loading reduces the 
efficiency of the turbo-generators. 


SCREENING AND PICKING 


Tubs reaching the surface from both down- 
cast shafts are brought round on a staging 
higher above ground level to the screening 
plant. A tippler empties each tub as it 
arrives into the rotary screens that sor‘, the 
coal into the differing sizes marketed, and 
deliver it on to horizontal conveyors. Here 
the coal is examined and all dirt and extrane- 
ous matter removed by Lancashire “ lassies ”’ 
before the coal is delivered into hoppers, and 
thence by gravity to railway trucks on the 
lines below. In Yorkshire, boys and men are 
employed to do the “picking”; but in 
Lancashire they regard the “ lassies” as 
more sure and quicker. 


OTHER SURFACE -BUILDINGS 


The colliery is equipped with excellent pit- 
head baths. Here the collier coming from 
the pit strips in one locker room in which he 
stores his working clothes, passes through a 
range of shower baths, and when clean enters 
a second locker room in which daily he leaves 
his ordinary clothes. Attendants at regular 
intervals wash out and disinfect all lockers, 
the owners being given due notice before- 
hand. The colliery buildings include also a 
canteen in which full meals or snack bar 
meals can be obtained, in addition to a 
washhouse and rest room for female labour. 


Inst. C.E. 


engineer to the South American Portland Cement 


thus well cared for. There is, in addition, a 
well-equipped first-aid room and a rescue 
room for the use of réscue men, should there 
be any accident in the mine. 

One further room merits more particular 
attention. Each miner, as he goes down the 
pit, is issued with a lamp which is returned 
to the lamp-room when he comes back. In 
the lamp-room the alkali accumulators with 
which the lamps are fitted are kept charged 
and the lamps themselves serviced. Oil 
lamps, too, are issued from this room. They 
are now no longer used as sources of light 
in the pit, but are carried by all officials and 
used for the detection of gas. It is desirable, 
of course, in a gassy mine that it shall be 
impossible to take a lamp, whether electric 





or oil, to pieces while within the workings. 
Both types are therefore fitted with a, mag- 
netic lock, in the one case locking the access 
lid to the battery case and in the other the 
oil reservoir to the body. In both cases the 
lock, consisting of a spring-loaded steel catch, 
allows the two parts to be screwed together, 
but, engaging with a suitably shaped slot, 
prevents the attempt to unscrew. The catch 
is embedded within the thread, and is not 
accessible from the outside when the parts 
are screwed together. It can only be lifted 
by the use of an electromagnet powerful 
enough to held back the catch against its 
spring, and the lamp-room alone is equipped 
with such magnets. 
(To be continued) 











INTRODUCTION 


(-* E of the most interesting public works 
recently undertaken in the Argentine is 
the great aqueduct between the Rio Tercero, 
near Villa Marfa and the city of San Francisco, 
in the Province of Cérdoba; this work was 
authorised by National Laws Nos. 10,998 
and 12,667, and executed under the direction 
of the National Sanitary Department (Obras 
Sanitarias de la Nacidn). 

This aqueduct has been built with the 
object of solving once and for all the problem 
of the provision of a good water supply to 
the city of San Francisco and to eleven, other 
places on the Santa Fé Railway, the use of 
underground water supply in this district 
having been discarded because it did not 
satisfy the required conditions. The works 
comprise the following :—(a) Intake works 
on the left bank of the Rio Tercero, with a 
filtering gallery and pipe line entrance; (5) 
the aqueduct proper, consisting of reinforced 
concrete piping varying in diameter from 


50cm. to 60cm.; and (c)° purification, 
storage, and distribution works in San 
Francisco. 


The total length of the conduit is 
167 kiloms., the capacity amounting to 200 
litres per second, or some 17,300 cubic metres. 
per day, the flow being entirely -by gravity 
under a total head of 105 m.; the total esti- 
mate for this work was about 7 million 


Argentine pesos. 
REINFORCED CONCRETE PIPE 


Having regard to the excellent results 
achieved with reinforced concrete pipes in 
the last few years in Europe, in the United 
States, and in Brazil, it was decided to adopt 
them for this work, using normal Portland 
cement and spiral steel reinforcement, with- 
out any waterproof coating; thus the 
resistance, impermeability, and life of these 
pipes were entirely dependent upon the high 
quality of the reinforced concrete used. 
There are no manufacturing facilities for 
metal pipes in the Argentine. But concrete 
is an entirely national product, there are con- 
venient stone and gravel deposits near Villa 
Maria, and Portland cement is supplied by a 


* Published in the April, 1944, issue of La Ingenieria, 
and translated by Rolt Hammond, A.C.G.I., Assoc. M. 
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Reinforced Concrete Spun Pipes 
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factory at Dumesnil Station, 20 kiloms. from 
the city of Cérdoba. Steel for reinforcement, 
mainly consisting of steel bars 6 mm. diameter, 
was almost entirely obtained from Brazil. 
Operating experience with reinforced con- 
crete aqueducts in other countries amply 
justifies its use, which has been extended to 
similar works in this country, such as the 
aqueduct to the city of Santa Fé, and that 
of the Rio Blanco, in Mendoza. For con- 
venience the pipe manufacturing plant was 
installed in Villa Maria, near the goods station 
of the Santa Fé Railway, which greatly 
facilitated transport of materials. 

The pipe used on the greater proportion of 
this work has the following characteristics :— 
An internal diameter of 600 mm., a wall 
thickness of 62 mm., a length of 3-50 m.; 
the working pressure is equivalent to a 12-m. 
water column, equal to 1-2 kilos. per square 
centimetre ; resistance to external pressure 
is 2000 kilos. per lineal metre of pipe. The 
concrete mix is equal to 500 kilos. of Portland 
cement per cubic metre of concrete. Rein- 
forcement consists of two spirals of 6 mm. 
diameter round steel, spaced at 9 cm. distance 
from one another and forty longitudinal bars 
of the same diameter, all the joints between 
longitudinal and spiral reinforcement being 
electrically welded. There are also radial 
locating bars, 4cm. in length, used for 
locating the reinforcement in correct position. 
Fig. 1 shows details of this spun concrete 
piping. Equipment for preparing the rein- 
forcement was entirely manufactured in the 
Argentine, consisting of cutting, straighten- 
ing, and spiral-forming machinery. The 
volume of concrete in each pipe is about 
0-452 cubic metres and the weight of rein- 
forcement is about 69 kilos., or about 
153 kilos. per cubic metre. Each finished 
pipe weighs about 1160 kilos. in the dry 
state, which gives a weight of 2750 kilos. per 
cubic metre for the reinforced concrete and 
2417 kilos. per cubic metre for the plain 
concrete. The pipe joint, shown in Fig. 1, is 
a ring of vibrated reinforced concrete. 


METHOD oF MANUFACTURE 


The contractors for the aqueduct adopted 
the centrifugal method of making the pipes, 
which has been greatly perfected by European 
and American manufacturers in recent years, 








The comfort of employees when off duty is 





Company, Juan Minetti and Sons, Ltd., 8.A. 


and has given excellent results provided that 
due attention is devoted to the details of the 
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moulds, to the grading of the aggregate, to 
the distribution and treatment of the con- 
crete in the different layers during the centri- 
fugal process, and more especially to the 
curing and stacking of the pipes during the 
period immediately following manufacture. 

The characteristics of spun concrete, 
carried out in accordance with the above 
requirements, can be summarised as follow : 
—(a) A well-compacted structure absolutely 
free from porosity and voids; (6) a uniform 
distribution of the constituent materials, 
giving a homogeneous composition through- 
out the pipe, without any segregation of sand 
or aggregate; (c) spinning allows the con- 
crete to be mixed in a semi-dry state, thus 
obtaining a mixture of adequate plasticity, 
but without excess water; during rotation 
of the mould all excess water is expelled 
towards the interior of the mass of the con- 
crete (or towards the interior of the pipe) and 
runs out without removing the cement, 
which, owing to its greater density, is 
thoroughly incorporated in the body of the 
pipe. There results an extremely low water/ 
cement ratio, which, although it is beneficial 
to the resistance of the concrete, implies very 
careful attention to the curing process ; 
(d) by the above properties of high density, 
uniformity, and low water/cement ratio it is 
easy to appreciate that the spun concrete 
pipe can satisfy the requirement of minimum 
absorption, high resistance, and complete 
impermeability. 

In view of the fact that this aqueduct 
required 48,000 pipes, each 3-50 m. long, a 
manufacturing plant was erected for the pro- 
duction of between 80 and 100 pipes a day 
from five similar spinning machines, each 
rotating on four steel runners and provided 
with independent electrical equipment, com- 
prising a rotary converter for transform- 
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Pic. 1—DETAIL OF CONCRETE PIPE 


ing the three-phase A.C. to D.C., in order to 
allow variable speed control. Steel moulds 
were employed, composed of two half- 
cylinders joined together by bolts and adjust- 
able wedges. 'The two end flanges were firmly 
fixed in place to close the mould. On their 
inner faces these flanges were provided with 
bars to form the joint shown in Fig. 1. Con- 
crete was prepared in a horizontal drum 
mixer, the maximum size of aggregate being 
limited to 12 mm. diameter. A special study 
was devoted to the grading of the aggregate 
and sand, the most suitable grading being 
determined after a number of experiments. 
In these the proportions of stone and sand 
were varied. The amount of water and of 
cement was varied for the different stages of 
the spinning process. Once having estab- 


made up as follows :—226 kilos. of cement, 
239 litres of gravel, 238 litres of coarse sand, 
100 litres of fine sand, and 22 litres of extra 
fine dust and sand. Fig. 2 shows the result 
of the granulometric analysis of the aggre- 
gates, which was made daily at the plant. 
The ideal grading is shown by the central line, 
the other two lines representing the allowable 
tolerances. 

Special skips were used for the transport 
and placing of the concrete in the moulds. 
Each consisted of an open semi-cylindrical 
body having a length of 3-50 m. This skip, 
loaded with the mixed concrete, was inserted 
into the interior of the mould, its load was 
discharged, and it was withdrawn. ‘This 
operation was repeated as successive layers 
of concrete were added to the mould, thus 
building up the pipe to the required thick- 
ness. Tests were also carried out on the 
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spinning process at different speeds of rota- 
tion, the number, thickness, and mixes of the 
layers being varied to give the best results. 
The procedure giving the best results in 
practice was to apply two successive layers 
to a depth of 42 mm., the speed.of rotation 
of the mould being 260 r.p.m., maintained for 
a period of 17 min. The machine was then 
stopped, excess water was removed auto- 
matically, after which it was started up 
again and the “compactor” was intro- 
duced. This device consisted of two flexible 
steel sheets fixed to a special support at the 
end of the loading skip. Its effect was to 
smooth the interior of the pipe from one end 
to the other in a single passage, and its use 
greatly contributed to impermeability. After 
this operation, the third layer of 20 mm. of 
concrete was added, and the mould was spun 
for 5 min.; the machine was stopped, excess 
water removed, and the compactor passed 
in and out to give the final finish to the inside 
of the pipe. 
After completion, it was found that the 
pipe was smooth and uniform, and that it was 
impossible to damage it with a steel tool. 
Mould and pipe were then transported on 
special wagons to the heating chambers, each 
with space for twenty moulds laid on longi- 
tudinal beams. The process of spinning alone 
lasted for 22 min., divided into two periods 
of 17 min. and 5 min. respectively, but with 
the additional operations of loading,, extrac- 
tion of surplus water, and finishing of the 
interior, the total time required for the 
manufacture of a pipe of this type was 
about 40 min. 

The pressure compressing the concrete 
against the wall of the mould, for every square 
decimetre of internal surface, can be calcu- 
lated by the expression for centrifugal force : 





lished the procedure which gave the best 
result, the charge in the concrete mixer was 


where m=the mass of a section of concrete, 


$ (1+1-2)x1x0-62 
=0-682 cubic decimetres, 


ot which the specific weight is 2-42 kilos per 
litre. 
Weight : 
=(-682 x 2-42=1-65 kilos. 
m=1-65/9-81=0- 168, 


r=radius 
=0-333 m. 


v=tangential velocity, when n=260 r.p.m. 


v=2 x3-44x 0-333 x 260/60 

=nearly 9 m. per second, 
0-168 x 81 ; 

F= 0-333 =40-8, say 41 kilos. 

Such a load on each square decimetre of 
surface is not very high, but when we con- 
sider that this lasts for a considerable time, 
and that it is applied uniformly and simul- 
taneously throughout the whole mass, impos- 
ing a load of about 30,000 kilos over the 
inside surface of the mould, and that during 
the spinning period there is considerable 
vibration, we have an explanation of the high 
degree of compaction obtained. 

After a lapse of three hours from the time 
of manufacture of the last pipe in each fore- 
noon, the mould plates are removed and the 
initial curing process is begun in the heating 
chambers, where a pair of small steam tubes 
are provided for each pipe. These tubes are 
located on the longitudinal axis of the pipe, 
saturated steam at a temperature of 45 deg. 
Cent. being passed through them for a period 
of twelve hours. The doors of the heating 
chamber are then gradually opened, avoiding 
draughts in order that the inside tempera- 
ture may gradually become the same as that 
of the outside air. The cured pipes are then 
stored for thirty days before being submitted 
to pressure tests. 

The sole object of steam curing is to 
accelerate setting of the cement and to obtain 
an initial hardening greater than normal in 
the concrete, due to the high temperature, 
thus permitting removal of the moulds within 
twenty-four hours of manufacture. This is 
an economic factor of great importance, 
because the cost of the moulds is high and 
their multiplication introduces an appreciable 
item into the cost of manufacture. Notwith- 
standing this economy of time in providing 
sufficient resistance to the concrete to allow 
of the moulds being removed, the curing 
process is very far from being completed, 
since chemical action continues in the con- 
crete, and if due care is not taken to main- 
tain the pipe in suitable temperature and 
humidity conditions, there is a danger of 
manufacture not being completely successful. 
As we shall see later, experience has shown 
that we can reduce the time of exposure in 
the steam chambers, obtaining good results 
in only six hours, always provided that 
temperature and humidity conditions are 
suitable. 

Tests of resistance to external load and to 
absorption were made by current methods, 
results in every case satisfying the specified 
requirements. Tests of impermeability and 
resistance to internal pressure were carried 
out in three specially constructed presses, 
in which the ends of the pipes were sealed by 
means of special covers provided with rubber 
washers. For the class of pipe described 
above, the test consisted of submitting the 
pipe to the pressure of a 10-m. water column 
for 14 min. and to a 19-m. water column for 
16 min., without showing any leakage of 
water. The 10-m. head was provided by the 
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hydrostatic pressure from a tank, the 19-m. 
head from a small piston pump provided 
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with a regulating valve and calibrated pres- 
sure gauge. 


First Regsvuits 


The manufacture of pipes was started on 
May 29th, 1941, and the results obtained 
from impermeability tests at thirty days were 
unsatisfactory. The grading of the concrete 
was therefore modified, as well as the propor- 
tions of sand and aggregate and the thickness 
of layers deposited, more than twenty 
separate mixes being tested at different speeds 
of rotation, the amis obtained being noted 
in each case. In the beginning of October, 
after a testing period of four months, the 
procedure outlined above was adopted. In 
general, the results were good, but even so, 
40 per cent. of the pipes, when submitted 
to the internal pressure test at thirty days, 
displayed a number of very fine fissures, 
particularly at the ends of the pipes. 

At the same time two phenomena were 
observed, which facilitated an approach to a 
definite solution of the problem. 

(1) A notable reduction in impermeability 
of the pipes with age, in that some pipes 
tested ten or twelve days after manufacture 
gave good results, whereas at thirty days 
they were faulty; other pipes that were 
approved by test at thirty days, when they 
were tested on the aqueduct in open trench, 
displayed small fissures and weeps which 
had not been previously noticed. 

(2) Many pipes tested at ten, twenty, or 
thirty days were more or less faulty, becom- 
ing damp over a great part of the outside 
surface, but they showed a notable improve- 
ment in subsequent tests. 

In order to eliminate any possible influence 
of the chemical composition of the Portland 
cement employed, although its quality con- 
formed to the official conditions laid down by 
the Obras Sanitarias de la Nacién, in accord- 
ance with analysis and tests, manufacture 
was begun, using cement with special 
chemical composition and fineness. 

In view of this state of affairs, it was 
decided to analyse the technical reasons for 
defects in the pipes, classifying them in two 
well-defined categories, as follows :— 

(A) Fissures and leaks which appeared in 
adjacent zones at the ends of the pipes, and 
the tendency towards concentration of a 
number of leaks at the joints of the moulds. 

(B) Seepage, weeping, and fissures 
at Various points over the surface of the pipe. 

Class A.—Study of the constructional 
details of the steel mould employed showed 
that it lacked complete water-tightness at the 
end flanges, sufficient to allow leakage of 
water at the joints and thus to cause fissures 
at these points during ing. Careful pre- 
paration of the mould and of the ends of the 
pipe at the commencement of spinning 
obviated successfully these concentrated 
leakages. In order to achieve this improve- 
ment it was necessary to try out various 
detailed modifications of the seals at the ends 
of the mould and the fixings of flanges. All 
water leakage was completely eliminated, and 
all movement or loosening of the flanges, 
until the concrete had set sufficiently. 

Class B.—Simultaneously with modifica- 
tions to the mould, special attention was 
devoted to the probable causes of low imper- 
meability and of a recurrence of this in a 
proportion of the total number of pipes 
manufactured, carefully taking into account 
the observations made on the influence of 
wetting and drying of the concrete. Tension 
due to the test pressure showed that the con- 
crete was well compacted and had minimum 
absorption, and it appeared that the most 
evident cause of fissuring was the tension set 
up due to premature drying of the concrete 





as a result of insufficient curing. In our 
opinion, steam treatment for twelve hours, 
followed by rendering the outside of the pipe 
with limewash and wetting with a hose, in a 
partial and discontinuous fashion, cannot 
give the minimum required conditions of 
dampness to the concrete to provide com- 
plete hydration of the Portland cement 
during the period when it is most necessary. 

When we consider that the spinning pro- 
cess gives a practically dry concrete, this 
essential requirement can be appreciated all 





the more; it was therefore proposed, as a 
measure to obviate fissures, that the pipes 
should be cured by immersion in water tanks. 
Accordingly a series of curing tests was 
carried out, combining various steam treat- 
ment times with various periods of complete 
immersion, and with or without subsequent 
wetting. The object of these tests was to 
determine not only the curing system which 
gave the best technical results, but also the 
most economical manufacture. 

(To be continued) 








** Shark ”’ 


Sectional Dock Caissons 





ECENTLY, in presenting to Parliament a 

review of the War Department’s activities, 
the Secretary of State for War mentioned that 
extensive preparations had been made to ensure 
the speedy rehabilitation of ports destroyed 
by the enemy as the Allies advanced from 
Normandy. Details of some of the special 
equipment designed by the War Office for this 
purpose can now be disclosed. One of the prin- 
cipal items of equipment was a sectional dock 
caisson, numbers of 
which could be used to 
replace damaged dock 
gates in ports subject 
to a large tidal range. 
In such ports much of 
the berthing accom- 
modation is in non-tidal 
basins ; consequently, 
expeditious restoration 
of wet docks was of the 
utmost importance. A 
code name—‘ Shark ” 
—was used to cover 
the equipment, which 
is illustrated herewith 
during erection and dur- 
ing trials at the West 
India Docks, London, 
and elsewhere. We are 
informed that the cais- 
sons were used opera- 
tionally at Calais. . 

The scheme was essen- 
tially to produce a num- 
ber of standardised steel 
tanks each capable of 
being floated and towed 
into position. Accord- 
ing to the width of the 
lock, numbers of these 
tanks were to be assem- 
bled, with timber side 


flaps hinged to each 


upstream corner of the : 
caisson, to close the side spaces of the dock 


entrance. The caisson when flooded was to 
rest on @ prepared bed on the lock. bottom, 
bearing . against @ cill, but it was .to have 
sufficient clearance at the sides, by reason of 
the flaps, to enable it to be mtg out of the 
entrance at high water to allow shipping to 
enter the dock. 

A large number of units were constructed 
with a width of 7ft., a height of 30ft., and a 
length of 40ft. As shown in our illustrations, 
any width of lock can be accommodated by 
assembling the requisite number of 7ft. units, 
and taking up the difference by adjusting the 
angle of the flaps. In the event of the — 
of the water in the dock exceeding 30ft. 
auxiliary top tanks, 15ft. high, were made to 
bolt on top of the main tanks. With additional 
top flaps fitted and with the top tanks, the 
caisson was capable of operating in a depth of 
40ft., but this depth was the maximum, and 
openings were provided in the top flaps to 
prevent this depth being exceeded. 

The cills on which the caissons rested were 
constructed of mass concrete, with 1l2in. by 
12in. timber bearers, held down by anchor 








bolts, to take the direct , and with a 
thrust block of 18in. by 18in timber, 14ft long, 
to take the horizontal load along the face of 
the cill. To ensure a good key with the lock 
floor and also a good foundation, chases were 
formed across the width of the dock by blast- 
ing or pneumatic excavation. 

In operation, the completely assembled 
caisson with flaps, ballasted to give a clearance 
of about 2ft. over the cill, is floated into position 





‘““SHARK’’ UNITS UNDER TEST—FLAP IN POSITION 


at the end of high water slack. The tenks are 
then flooded and the whole assembly allowed 
to sink under control on to the cill. The flaps 
are closed against the lock walls and the caisson 
flooded to the level of the impounded water. 
During low water sluice valves in the tanks are 

and the impounded water is allowed to 
fall 2ft. or 3ft., so that as the tide rises it will 
reach the level of the impounded water 1} to 2 
hours before high tide. When the water levels 
inside and outside the basin are equal, the flaps 
are opened, the caisson dewatered by com- 
pressed air, and floated clear of the opening. 
The lock is re-established as the tide again 
begins to fall. 

The Ministry of Supply made arrangements 
for Dorman, Long and Co., Ltd., to undertake 
the fabrication of this work. The contract 
included ‘the manufacture of 151 main tank 
units and the same number of top tank units, 
together with timber flaps, cills, and accessories, 
involving 10,000 tons of structural steel, 3000 
tons of timber, and a great amount of ancillary 
equipment. The firm sought the assistance of 
fifteen structural steel work firms, and three 
civil engineering contractors as sub-contractors 
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to complete the work in the time available. 

As the large units of the caisson could not be 
transported by road or rail, each fabricator 
confined himself to making sections of the units, 
which varied from 20-ton to 4-ton pieces. 
Welded construction was used throughout, and 
the work was divided between the various works 


day. On the third day the unit was moved to 
a bay, where all surplus weld metal was ground 
from each tank face, to ensure a water-tight 
joint between adjacent units ; thence to a pair 
of master drilling jigs, where each face of the 
tank was drilled electrically, so as to obtain 
strict interchangeability. During these opera- 





serve as a protection to the units whilst under 
tow, but also for use on arrival at the “ other 
side,” as described in an earlier paragraph. 
The unit was now ready for launching, and 
removal to the fitting-out dock, to receive the 
30 to 50 tons deck cargo. 

Whilst each separate unit took nine days to 














“ SHARK’? UNIT IN TOW-—SINKING 








COMMENCED UNIT 





NEARING UPRIGHT POSITION 


so that jointly they could contribute the parts) tions a stream of components, such as valves, , pass through the sequence of operations, the 
pipes, internal access ladders, were being|scheduled production rate of one unit com- 


of one complete unit per day. 

Whilst the preliminaries of mass production 
were in hand in these shops throughout the 
country, a virgin site adjacent to a railway 
terminus and a tidal river was completely 
transformed. Within sixteen weeks roadways, 





FLAP BEING ASSEMBLED TO UNIT 


railways, and reinforced concrete rafts, cover- 
ing 3 acres, were laid ; launchways and a fitting- 
out dock constructed; electric, water, and 
compressed air services were installed; and 
twelve cranes, up to 30 tons capacity, together 
with welding and other plant, were erected and 
put to work. This assembly plant was designed 
to meet the military requirements that all 
units should be identical and interchangeable, 
and that one unit must be launched each day. 
On arrival of the sections at the’ assembly 
site from the fabricating works, they were 
quickly off-loaded and transported to the pro- 
duction line, where they were carefully erected 
with temporary bolts. One day’s work sufficed 
for a 60-ton unit to be ready for travelling 
along a track to undergo its second operation— 
that of welding—which occupied the second 





fitted. 


pleted per day was achieved, once certain 


At this stage the unit became ready for air | initial troubles had been overcome. 


testing for water-tightness. A soap solution 


As things turned out, the enemy was unable 


was used as a leak detector. The next operation | to effect destruction on the anticipated scale, 
was to paint the inside and outside of the unit|and production ceased after approximately 








with anti-corrosive paint, followed by an 
external coat of anti-fouling camouflage paint. 
The seventh operation was to turn the unit 
from the vertical position, in which it had been 
built to simplify welding, to the horizontal 
position in which it would be eventually 
launched and moored. This operation was done 
by means of a turning cradle, illustrated here- 
with, which swung the tank through 90 deg. 
and discharged it on to bogies. Whilst the 
actual construction of the unit was now almost 
completed, there still remained the packing 
and loading to meet the requirement that each 
unit would carry its quota of equipment, such 
as flaps, air compressors, and so forth as ‘‘ deck 
cargo.” Each unit was heavily fendered with 
14in. timber, secured by quick-release fasten- 
ings. This timber was intended not only to 








UNIT IN TIPPING CRADLE DURING CONSTRUCTION 


one-third of the total number of units originally 
required had been made. 








Two SwepisH Cruisers.—The Swedish Navy 
will shortly receive two fast and powerful cruisers 
of about 7000 tons. The first of them, ‘ Tre 
Kronor,” was launched about a year ago at the 
Gétaverken shipyard of Gothenburg, and on 
November 17th the sister ship, ‘‘ Géta Lejon,” was 
launched at the Eriksberg shipyard. These cruisers 
have a length of 590ft. and the speed is stated to be 
over 30 knots. The hull is largely welded, and 
through the employment as far as possible of light 
metal for interior fittings a further considerable 
saving of weight has been obtained. The armament 
will consist of seven 15-2cm. guns, three placed 
ahead in a triple turret, and the rest aft in two twin 
turrets. 
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Extensions to the Battersea Power Station* 


Batrersea ‘“‘A”’ PLANT 


'J\HE original Battersea “A” station, which was 
commissioned in September, 1933, operates 
under terminal conditions comprising steam at 
570-600 lb per square inch and 850-875 deg. 
Fah., feed at 340-350 deg. Fah., and a vacuum 
of 29-0-29- lin. Hg. (bar. 30in.), which gives a 
basic regenerative cycle efficiency (i.e., exclud- 
ing plant efficiency) of about 43-5-44-3 per 
cent. 
The plant comprises two 69,000-kW and one 
105,000-kW turbo-alternators (sets Nos. 1, 2, 
and 3), running at 1500 r.p.m., and giving a 
total capacity of 243,000 kW (of which 
15,000 kW comprises house service sets), 
supplied with steam from six 250,000 lb. per 
hour and three 300,0001lb. per hour retort 
stoker-fired water-tube boilers (Nos. 1-9), 
giving a total installed steam capacity of 
2,400,000 Ib. per hour. The actual thermal 
efficiencies obtained in the years up to the 
commencement of the war are as follows :— 
Thermal os 


Year. is 
Per cent. Per cent, 
1934 ... 27-24 25-65 
= 28-59 26-98 
1936 ... 29-14 27-63 
1937 ... 29-09 27-70 
1938 ... 28-98 27-63 


Frest Batrersea “B” Piant 


When studies were made in 1936, 1937, and 
1938 for building the second half of the station 
—known as Battersea “ B”—an analysis of 
the relevant factors, including capital cost, 
running cost, space availability, &c., indicated 
that the nature of the load to be expected 
justified increasing the steam conditions so as 
to obtain increased efficiency, and the terminal 
conditions finally selected comprised steam at 
1350-1420 Ib. per square inch and 950-965 deg. 
Fah., feed at 400-420 deg. Fah., and a vacuum 
of 29-29-lin. Hg. (bar. 30in.), which gives a 
basic regenerative cycle efficiency (i.e., exclud- 
ing plant efficiency) of about 48-7-49-5 per 
cent., or an improvement of just over 11 per 
cent. over the “A” station conditions. 

The initial installation of plant in the “B” 
station comprised one 100,000-kW  turbo- 
alternator unit (set No. 4) and two retort stoker- 
fired boilers (Nos. 10 and 11), each having a 
specified M.C.R. of 550,000 Ib. per hour. The 
turbo-alternator plant comprised two units, a 
primary set operating with steam at 1350 lb. 
per square inch and 950 deg. Fah., running at 
3000 r.p.m., and driving a 16,000-kW main 
alternator, and a secondary set, on a separate 
shaft, operating with steam at 600lb. per 
square inch, running at 1500 r.p.m., and 
driving a 78,000-kW main and 6000-kW house 
service alternator on the same shaft. This 
secondary set is designed normally to use 
the exhaust steam from the primary set, 
but can, alternatively, take steam from the 
“A” station boiler mains at 600 lb. per square 
inch and 875 deg. Fah. Continuity of supply 
for the bulk of the capacity of the combined 
unit was thus ensured in the event of early 
teething troubles with the E.H.P. plant. 

Particular care was taken in the design of the 
feed heating system to ensure oxygen-free feed 
water, in view of the high operating steam 
pressure and temperature, and, in addition to 
the normal closed-feed system, a deaerator was 
included through which all the feed was passed 
immediately before being discharged to the 
B.F.P. suction mains. 


Fiest Extensions To Batrersea “B” 


The first extension to the “B” station is 
now being put in hand, and comprises a 
60,000-kW, 3000 r.p.m. turbo-alternator (set 





* Communicated by the London Power Company. 


+See Twenty-Sixth Thomas Hawksley Lecture by 
Sir Leonard Pearce, C.B.E., D.8c., “ gs 


No. 5), driving a single main alternator (without 
house service set), and three 320,000—400,000 Ib. 
per hour retort stoker-fired water-tube boilers 
(Nos. 12, 13, and 14), together with the necessary 
ancillary equipment comprising boiler feed 
pumps, central evaporating plant, &c. One of 
the above-named three boilers, in addition to 
being retort stoker fired, will be provided with 
equipment to enable 20 per cent. of the total 
fuel to be burnt as pulverised fuel for experi- 
mental purposes, in view of the poor quality of 
fuel now being supplied. In this instance the 
turbo-alternator will be a straight three- 
cylinder unit on one shaft with a double-flow 
low-pressure cylinder exhausting to twin con- 
densers. There will be no interconnection 
with the 600 lb. per square inch high-pressure 
steam mains. Hydrogen cooling will be 
installed on the alternator. The maximum and 
economic rating ormances will be the same. 
In place of the main shaft-driven house service 
alternators which have been used on previous 
sets in the station, an entirely separate 6000-kW 
steam turbine driven house service set is being 
installed in conjunction with No. 5 set, and will 
run at 3000 r.p.m., taking high-pressure steam 
at 600 lb. per square inch from the high-pressure 
steam mains, and will be provided with its own 
condenser, feed heating, and deaerating plant. 

The three new boilers will embody the latest 
developments in this country and in the United 
States, and the design has been influenced very 
considerably by the necessity of maintaining 
high availability even when burning the inferior 
fuels now available. The combustion chambers, 
which will have a height of about 80ft., will be 
lined on all sides by water tubes arranged on a 
pitching corresponding to the external tube 
diameter, so that the tubes will be touching 
each other, this arrangement giving the maxi- 
mum effective water wall surface. The con- 
vection surface of the boiler will constitute a 
single vertical bank of widely pitched bent 
tubes, through which the gases pass in a hori- 
zontal direction after turning at right angles 
from their vertical ascent in the combustion 
chamber. The superheater, arranged in three 
banks, will be of the vertical tube—pendant— 
type immediately behind the boiler tubes. On 
leaving the superheater, the gases descend 
vertically down a flue and ascend through a five- 
bank horizontal tube economiser, passing thence 
to a regenerative air heater and to vane control 
fans for discharge to the flue gas-washing plant. 
In view of the increased consumption of 
steam for soot-blowing, due to fouling of the 
heating surfaces of the boiler plant, which has 
increased greatly in recent years as a result 
of having to burn inferior grades of fuel, the 
make-up produced by a normal single effect 
bled steam evaporator was insufficient to make 
good this loss. In order to produce the increased 
quantity of make-up water required therefore 
a triple-effect thermo-compressor type central 
evaporating plant is being installed in con- 
junction with No. 5 set, this plant having an 
output of 45,000 lb. per hour make-up. 


COMPLETION OF STATION 


When the above extensions are installed 
there will remain one-third of the “ B” station 
to complete, and whilst final plans for these last 
extensions have not yet been completed, space 
is available to install a further 100,000-kW 
turbo-alternator unit (No. 6), and three further 
320,000—400,000 Ib. per hour boilers (Nos. 15, 
16, and 17). This would bring the total capa- 
city of the station up to 509,000 kW, of which 
33,000 kW will be house service plant. 


OPERATING RESULTS 


The initial mechanical difficulties associated 
with the E.H.P. boiler plant at Battersea “ B,” 


Engineers, have now been satisfactorily over- 
come, and the units are steaming regularly, 
although at a reduced rating as compared with 
the design figure. The efficiency results which 
have been achieved thus far are most promising 
in their justification of the decision taken by the 
engineer-in-chief in the years 1936, 1937, and 
1938 to install plant of advanced design. 
During a recent week’s run, the E.H.P. plant 
returned a thermal efficiency of 31-5 per cent. 
generated, whilst the overall effect upon the 
whole station—comprising both the “A” an 
the “B”’ sections—was to enable a thermal 
efficiency of 29-9 per cent. generated to be 
recorded. . 

The company anticipate that in due course 
even higher figures may be possible of reali- 
sation. 








1845 :. Woodhead Tunnel 


Opened 


THE centenary of the opening on December 
22nd, of the Woodhead tunnel marks an 
important date in railway history, for the Shef- 
field, Ashton, and Manchester Railway formed 
the nucleus of a cross-country trunk line. This 
tunnel, under the summit of the Pennines, 
3 miles 13 yards in length, was a very consider- 
able achievement. Its construction had almost 
crippled the company, and although only a 
single-line tunnel, it took seven years to finish. 
Great credit was due to Joseph Locke, the 
eminent engineer, whose determination to carry 
the work through to a successful issue caused 
confidence to be retained in the scheme. 
Although the Manchester and Leeds Railway, 
which also had to face the Pennine. barrier, had 
selected a more circuitous route than the Shef- 
field one, a number of tunnels were n 3 
including the Summit tunnel, near Little- 
borough, 1 mile 1125 yards in length. This line 
was authorised in 1836 and opened throughout 
in 1841. Woodhead tunnel occupied pride of 
place as the longest tunnel in the country until 
the London and North-Western opened Stand- 
edge tunnel in 1849. This tunnel, also under 
the Pennines and situated between Stalybridge 
and Huddersfield, was, however, only 43 yards 
longer than Woodhead tunnel. The Midland 
Company’s route, Sheffield to Manchester, 
involving new construction, Dove and Titley to 
Chinley, which was opened in 1893, necessitated 
two long Pennine tunnels, Titley, 3 miles 
950 yards, and Cowburn, 2 miles 182 yards. 








Technical Reports 





Deep Drawing and Pressing of Aluminium 
Alloys: Bulletin No. 10. Aluminium Development 
Association, Birmingham. Price 1s.—The increasing 
demand for quantity output of shaped components 
in aluminium and aluminium alloys has given rise 
to considerable developments in mechanical mass- 
production methods. This Bulletin deals specifically 
with power press processes and the tools necessary 
to produce standardised products economically. 
It begins with the preparation of the material, 
describing blanking and shearing methods, blanking 
tool materials, their design and correct clearances, 
including methods adopted for piercing and per- 
forating. Deep-drawing methods take up eleven 
pages, commencing with a short description of the 
various types of presses recommended for this work. 
The properties of aluminium alloys affecting deep 
drawing are discussed, and general rules laid down. 
Tools, tool materials, and lubricants are also dealt 
with, and a number of representative examples are 
illustrated and described, giving tables of die 
dimensions and number of draws required, together 
with other relevant information. Press forming is 
treated similarly, with instructions on how to deal 
with springback and a means of calculating the 
relative formability of different alloys from their 
stress-strain curves. Included are various bending 
and flanging methods, such as forming shallow 
bends with rolls, forming sections by means of the 
press brake, and flanging by modern machine 
methods. The Bulletin concludes with a chapter 





which formed the subject of a paper recently 





Institution Mechanical Engineers, 1940. 





presented to the Institution of Mechanical 





on coining and embossing and an adequate biblio- 
graphy on the subjects under discussion. 
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Amphibious Tank 





NE of the decisive factors in the successful 

landing of the British Army on the beaches of 
France was the use of the amphibious tank, 
certain particulars of which have already been 
released by the authorities. These tanks incor- 
porated a number of interesting features, not 
the least of which was the means of propulsion 
and steering when in the water. Details of the 
propeller steering units have just been supplied 
to us by Nicholas Straussler and Co., Ltd., 
Byron House, St. James’s Street, London, W.1, 
the designers and makers. 

To make the propeller units fully effective 
it was not only necessary to incorporate means 
of steering with propulsion, but in order that 
the tanks might continue their amphibious 
activities as and when required, it was also 
essential that means be provided to elevate the 
propeller blades clear of damage likely to be 
caused by obstacles over which the tank’s hull 
passed on land. At the same time, steering and 
raising of the propeller unit had to be done 
from within the tank rapidly, effectively, and 
without any necessity for members of the crew 
to expose themselves in the open. 

Two types of unit were designed and made, 
and their arrangement is shown in the accom- 
panying drawings. Fig. 1 is a unit capable of 
transmitting between 70 and 80 S.H.P. at a 
speed of 800 to 900 r.p.m.; and Fig. 2 shows 
one which transmits about 60 8.H.P. at about 
the same speed. 

In the larger unit the main shaft from the 
tank drives the cage A through its splined boss. 
The cage is rigidly bolted to a ball universal] joint 
B, which in turn transmits power to the inter- 
mediate shaft C. The propeller end of shaft C is 
supported on a ball race and terminates as a 
large flange D with a four-step driving dog 
machined on its face. This driving dog meshes 
with a similar one at the end of the propeller 
shaft E. As may be seen, the propeller shaft 
rotates in a housing F separated, adjacent to 
the driving dog, from the remainder of the unit, 
to which it is rigidly held in position by a yoke G. 
This yoke is extended in the form of a bell 
crank lever, pivotable on the pin H, by longi- 
tudinal movement‘of the hydraulically — 
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FIG. 1—-LARGE PROPULSION UNIT—70-80 B.H.P. 


piston-rod J. It will be appreciated that 
retraction of the rod swings the propeller shaft 
in its housing upwards and away from the 
remainder of the unit and breaks the driving 
connection at the dogs. The propeller shaft is 
carried in tapered roller bearings, which transmit 
thrust to its housing and on through the main 
housings to the tank body. Loaded packings 
protect the propeller shaft bearings from the 
ingress of sea water, and a similar packing 
behind the intermediate shaft driving dog like- 
wise prevents water entering the main 
housings. 

For steeering purposes the main housing is 
made in two sections, connected by two pivot 
pins K, on which the rear part of the unit may 
be swung in a horizontal plane. This method 


Propulsion Units 


of steering has been found particularly valuable 
as by it the rear of the tank is forced round to 
permit manceuvring in a very small radius, a 
desirable feature for the class of operation in 
which these tanks are used. 

With the lighter propeller unit, shown in 
Fig. 2, the whole of the mechanism, including 
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roller bearings. Water is prevented from 
entering any of the moving parts of the unit by 
substantial seals. 

Although these propellers units were designed 
primarily for use in connection with amphibious 
tanks, they are well suited for other uses, such 
as shallow-draught vessels or self-propelled 
barges on which the propellers require to be low 
to get a grip on the water, but must be capable 
of retraction when the vessel is lying on shoals 
or on tidal banks for loading. The method of 
steering is also a useful feature when it is needed 
to manceuvre without forward movement in 
restricted spaces, as with it the stern of the 











ow 
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FIG. 2—SMALL PROPULSION UNIT—60 8.H.P. 


the steering universal joint, is designed to be 
elevated or retracted. In this unit the main 
drive from the shaft L is transmitted through 
toothed driving dogs, the driven one of which is 
keyed to the intermediate shaft M. This inter- 
mediate shaft, which rotates in plain bearings 











in the housing N, has its opposite end formed 


as a “ Tracta’”’ universal claw joint coupled to 
the end of the propeller shaft O. The housing N 
is held in an encircling bracket having an 
upward extension which is pivoted at P to the 
tank body. Retraction of a coupling rod to 
this bracket, which is not shown on the drawing, 
swings the unit upwards on the pivot and 
breaks the drive at the dog coupling. 
The main casing is in two sections N and §, 
joined by the pivot pins TT, which permit 
horizontal movement of the propeller shaft for 
steering purposes by the arm R, continuity of 
drive being maintained by the universal claw 
joint. The rear end of casing S forms a stub axle, 
through which the propeller shaft passes, and 


on it is mounted the hub U, transmitting the| ~~ 


vessel can be brought round until the bows 
point in the required direction. 








The Preparation and Utilisation 
of Coal* 


By J. CROSSLAND, A.M. Inst.C.E., M.I. Min. E., 
F.G.S., M. Inst. F. 


THERE will be two outstanding features in 
connection with the working of collieries in the 
immediate future, and both have a bearing on 
our ability, or otherwise, to produce sufficient 
coal for the home and for the export markets. 
They are :— 

(a) The lack of entrants into the mining 
industry. 
(6) The introduction of mining machinery. 

It would appear that the underground work- 
ings of a colliery can never be considered as 
comfortable as modern factories or works, with 
theie canteens, rest rooms, good lighting, 
adequate supervision, and generally amenable 
conditions. Further, miners are more liable to 
accident than those engaged in most other 
industries. ‘There are many other considera- 
tions, but the fact remains that whilst there is 
plenty of employment in other industries, the 
number of young entrants will not be forth- 
coming at collieries, and those boys who do take 
up mining will be of possibly less intelligence 
and will be to some extent those left over after 
other industries have filled their vacancies. 
Therefore in order to meet this deficiency in 
labour, machinery must be introduced in an 
attempt to increase the output per person 
employed and to make some of the more arduous 
jobs at the colliery less arduous. If the mental 
capacity of the employees remains at a low 
level, then there is difficulty in introducing and 
working intricate and expensive machinery. 

The position, then, is that although hand- 
cutting methods by skilled conscientious miners 








propeller thrust to the casing through taper 


* Institute of Fuel, December 19th. Extracts. 
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produce clean coal, i.¢., the coal is got and 
filled more or less free from dirt and dust, that 
produced by machines is dirtier and contains 
very much more dust, which is often composed 
of small clay particles. Yet machines must be 
introduced on a much larger scale in order to 
produce the necessary output. Where coal 
cutters are used the method is to make a cut 
under or above the seam, leaving much dirt and 
dust amongst the coal. Extensive use of 
explosives, too, tends to produce some dust. 
Where the cut is made under the seam in the 
floor, the fine dust produced is then partially 
incombustible in character. From a safety 
point of view in the pit this is an advantage, 
but, obviously, when filled out with the coal— 
and some of it must be in spite of the greatest 
care not to do so—it creates difficulties and is 
a nuisance so far as coal cleaning is concerned. 
The more extensive use of machinery for loading 
and conveying also will tend to shatter the coal, 
with a consequent increase in the amount of 
small coal produced. 

Coal preparation in the future will be a much 
bigger problem than in the past because of the 
increased amount of fine dust and coal. Deeper 
and inferior seams will be worked, with a conse- 
quent increase of coal which is dirtier and much 
more broken, because coal obtained from deep 
seams has been influenced by the increased 
crushing forces which operate in that type of 
mine. 

The following statistics indicate the position 
with regard to the installation of machinery for 
1943 :— 


134,131,691 tons, or 69 per cent., of the 
total output was cut by 7794 machines at 
949 mines. 

128,944,075 tons, or 66 per cent., of the 
output, was carried by 9496 conveyors and 
744 loaders at 717 mines. 


The amount of saleable coal was 194,493,000 
tons, produced from 1782 mines, and there were 
707,800 persons employed. In 1928 26 per 
tent. of the total output was machine cut, 
and 12 per cent. conveyed. The present-day 
statistics when available will show that still 
more machinery has been installed. 

Before passing on to a discussion of the actual 
process of coal preparation, it is necessary to 
consider how the coal has been distributed and 
the requirements of the various markets. 

The following tonnages have been taken from 
the Statistical Digest from 1938 published by 
the Ministry of Fuel and Power :— 








Million tons. 
1938. 1943. 
Gasworks 19-1 ... 20-9* 
Electricity 14-9 . 22-6* 
Waterworks ... 0-4* 0-4 
Railways oan Shoes! ate) ae 14-9 
Coke ovens. nce xo. vise ice AD] 20-9 
Miners’ coal ... tee 4-5 
Collieries wt Rden lees: Cade, | BRM cu REG 
Iron and steel industry... 11-3 
TOUT oan ois sec oes 4-9 
Other industries ... --» (96-0 . 27-7 
Domestic consumers, service 
departments, coastwise 
bankers, and miscellaneous 48-8 
Toland total ... .- 178°5 ... 188-5 
Shipmentsto NorthernIreland 2-2 ... 2-6 
Exportsand foreign bunkers 46-3 ... 7-3 
Total «-» 227-0 . 198-4 


* Estimated or provisional. 

From an examination of this table it would 
appear that apart from domestic consumers, 
coke ovens and gasworks and possibly some 
portion of the iron and steel industries, all the 
other users require coal chiefly for producing 
steam. 

Domestic consumers use over 40 million tons 
of the best large coal produced. This coal is 
cleaned by hand and presents no technical 
difficulty, except that much labour is used to 
carry out a process which could be done mecha- 
nically. If some of this coal, which, admittedly 
in the past, has commanded the highest price, 
were reduced in size and mixed with the lower 
grades, the average ash content of all grades 
would be at a very low figure. 

The gas industry uses over 12 million tons of 
graded coal and some 8 million tons of un- 
screened coal per annum. This industry, 
together with perhaps some portion of the iron 
and steel industry, is the only industry which 


quality. I think every effort should be made to 
produce a suitable quality of coal for the gas 
industry quite accurately sized, as it is to the 
— of the community that this should be 
one. 

The other industries generally require-a coal 
which need not be large, and, if it is fairly free 
from dust, is entirely suitable for use in Lanca- 
shire and water-tube boilers. The dust could 
be mixed with prepared good-quality coal for 
boilers using pulverised fuel, the most important 
point under this heading being that the quality 
should not vary. There is ample evidence that 
boiler manufacturers can design boilers to burn 
almost any quality of coal, and provided it is 
blended correctly no important difficulties arise 
in the methods of producing steam. No boilers 
can work efficiently where washed doubles are 
used one day and the next a mixture of slurry 
and dry duff. Some attempt must be made to 
blend the low-grade fuel to make it reasonably 
regular in quality. 

There would appear to be no reason, then, 
why so many qualities and sizes of coal are at 
present placed on the market. Both in produc- 
tion and utilisation the aim should be to use 
mechanical appliances to replace human effort 
wherever possible. I expect hand cleaning will 
largely go out of use and all sizes will be cleaned 
mechanically. With the necessary simplifica- 
tion and standardisation, it is suggested that 
collieries, groups of collieries, or even districts 
should produce perhaps six sizes in all, say, 
8in. to 4in., 4in. to 2in., 2in. to lin. (particularly 
for the gas industry), lin. to }in., and fin. to 0, 
with another grade for pulverised fuel purposes. 
These sizes are given only in an arbitrary way, 
as I think much research work is required on 
the relationship of size and strength of coal, so 
that the most stable sizes can be produced in 
order that there will be the smallest amount of 
breakage and production of fine coal during 
transportation. Then, having decided on the 
qualities and size of coal to be produced, it 
would apparently be a comparatively simple 
task to design appliances which would burn this 
coal efficiently. 

I am very doubtful whether it is good policy 

to have coal washed and prepared at each 
colliery. A very strong case can be made out 
for central cleaning and blending. This could 
be done in connection with large colliery amalga- 
mations, but I think even a better suggestion 
is to have a central plant which serves a whole 
district, and probably takes coal from collieries 
within a radius 10 to 15 miles, depending on con- 
centration of collieries and other industries. 
It may be that some pre-screening could be 
done at the colliery in a purely automatic 
way as the coal is loaded, i.e., the fine coal, if 
not taken out in the pit, could be taken out 
at the surface, and possibly the large coal could 
be separated so that it could go immediately 
on to the house coal market. From this central 
blending plant coal could be obtained which 
had been properly cleaned and blended, and I 
am sure this would be of inestimable advantage 
to industrial users. 
Since the first cost of installation of any coal- 
preparation plant is very large, particularly for 
the structure, it is essential that where large 
schemes are involved, the fullest possible advan- 
tage should be taken of modern technical 
developments. Alterations to existing plant is 
costly, and where a complete revision is neces- 
sary, the most careful consideration should be 
given to the whole problem from the widest 
possible point of view. Certainly a programme 
of research work could be drawn up on a very 
comprehensive scale, which in view of the 
necessity to conserve our coal resources and use 
coal in the most efficient manner, should be 
most valuable to industries in general. 








Tue Curva Cray Inpustry.—The President of 
the Board of Trade recently stated in Parliament 
that the labour strength of the china clay industry 
had been increased by 750 workers during the last 
sixteen months, and that exports to the U.S.A. 
were now at the rate of 98,000 tons per annum, 
compared with 62,000 tons last year. For over 
three years the Board of Trade had had the valuable 


Letters to the Editor 


(Wedo not hold ourselves responsible for the opinions of 
our correspondents) - 


THE POLITICAL ENGINEER 


Srm,— You get your share of complaints about 
the unsatisfactory conditions of engineering ; 
one correspondent wants to improve the status 
of engineers, another wants politica] engineers. 
The latter strikes me as the most extraordinary 
suggestion of al]. Why not political architects, 
lawyers, surveyors, barristers, &c.? I can 
understand an economic or scientific economic 
engineer. The fact is every craftsman who votes 
for candidates for local authorities or Members 
of Parliament is a political worker. The term, 
as applied to any specific profession, is entirely 
out of place. 

What strikes me about your various com- 
plaining correspondents is that not one appears 
to see that ventilating grievances produces no 
results ; that the only remedy for real wrongs 
is organisation. Few, indeed, are the men who 
can effect reform standing alone I have several 
times pointed out in your columns that the 
remedy is federation, co-ordination, or co- 
operation—all these terms for this purpose are 
synonymous—but the idea permeates slowly. 
The trades unions have shown the way. They 
are a mighty force in the world ; the professions, 
which should lead, are practically ineffective. 
The engineers are making their third attempt 
in twenty-five years at the moment. It drags 
its slow way still, but I understand that the 
various professions are awakening from their 
apathy and lethargy. The nations of the world 
are surmounting great obstacles to union, but 
rapid progress is being made. What a small 
affair the federation of a relatively small number 
of professional men throughout the world is 
compared with the tremendous combination 
of the greater part of the millions that people 
the world! Events are moving fast, and be 
sure the turn of the professions will come to put 
their houses in order. 

A. W. CRAMPTON. 
London, N.W.6, December 14th. 








British Standards Institution 





All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. 





QUALITY CONTROL 


No. 1008: 1943. It is announced that B.S. 1008 : 
1943, Guide for Quality Control and Control Chart 
Method of Analysing Data, has now been reprinted. 
This document is a reproduvtion of the American 
Standards Z.1.1. and Z.1.2._ A general description 
of the control chart is given, and detailed instructions 
in its use are set out. Formule and tables for appli- 
cation of the control and method of analysis are 
given, and worked examples are added. Price 3s. 6d. 





APPLICATION OF PRODUCTION CONTROL 


No. 1100: Part 3. This booklet is the third and 
last of the series dealing with production control ; 
the other parts have referred to the “‘ Principles of 
Production Control’? (Part 1) and “‘ Production 
Control in the Small Factory ” (Part 2). The new 
booklet is written from the general viewpoint of a 
concern dealing with batch production, 7.e., where 
repetition orders occur, but not with sufficient 
regularity, certainty, and quantity to call for mass 
production. Both machining and assembly are 
envisaged. This type of organisation has the most 
complex problems to handle and is, perhaps, the 
one most commonly found to require urgently the 





advice of Professor W. R. Jones, of the Royal School 





must have clean graded coal of a particular 





of Mines, who was an expert on china clay. 





assistance of production control. Price 2s. 6d. 
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THE “ MERCHANT NAVY” 
LOCOMOTIVES 


RaBELY has the late Captain Sankey’s 
dictum that the value of a paper multi- 
plied by the value of the discussion is a 
constant been more clearly confirmed than 
by the meeting at the Institution of Mecha- 
nical Engineers on Friday, December 14th, 
to discuss Mr. Bulleid’s paper on bis “ Mer- 
chant Navy” class of locomotives. The 
occasion was a notable one, for the engine is 
the most novel in British practice since 
Stanier built his turbine locomotive and 
Gresley his “No. 10,000” with a Yarrow 
boiler ; and the general interest was so great 
that the meeting overflowed from the main 
hall into other rooms. In these circumstances 
one might have hoped and expected that 
several Chief Mechanical Engineers, from at 
home and abroad, would add to the value of 
the discussion from their store of experience. 
But we believe none were there in person, and 


tives were listeners not speakers. Hence the 
discussion was largely supported by junior 
men, and we missed the practical comments 
from engineers who could draw from years of 
practical experience in the design and opera- 
tion of steam locomotives, and, perhaps, 
pose the author with questions less easy to 
answer than those that were asked. Particu- 
larly, were we surprised that the battle of the 
steel and copper box was not fought again. 

There is so much novel in Mr. Bulleid’s 
engine that it may be not unjustly described 
as a new invention. To have completed the 
designs during the war and to have decided 
to enter at once upon construction 
showed the courage and enterprise of 
both the C.M.E. of the “Southern” and 
its directors. Someone in the discussion asked 
what the cost of the engine was. Mr. Bulleid 
did not reply, but it is very certain that the 
first of the type involving as it did the pur- 
chase of new equipment was very high. 
Moreover, Mr. Bulleid. gave some indication 
of the teething troubles that had to be over- 
come. Altogether, we may be very sure that 
the railway company had to put its hand into 
its pocket for many thousands of pounds. 
That brings out a very important difference 
between “‘ company ” builders and “ private” 
builders. From time to time it is charged 
against companies’ works that they are 
very injurious to the private firms on 
whom the country’s reliance for export 
depends. There is no doubt a measure 
of truth in that charge, and perhaps 
some day we shall see the two parties 
working in closer accord. But at the very 


standing value, that he has not left many 
questions unanswered, it is impossible to 
believe that the engineers of other great 
railways have not different views. There is 
not only the question of the novel valve gear, 
with its multiplicity of joints and levers to 
which a speaker on Friday rightly called 
attention, but the question of high boiler 
pressure, With, as Dr. W. A. Tuplin showed 
in these columns on December 31st, 1943, 
a low steam chest pressure for much 
of the running time ; questions about weld- 
ing; problems connected with the new 
driving wheel; the advantages and dis- 
advantages of enclosed gear and sump lubrica- 
tion—see Professor Cave-Brown-Cave’s useful 
comments—and no doubt others that will 
only occur to engineers who are accustomed 
to the daily handling of big engines. To all 
such questions we have not a particle of doubt 
that Mr. Bulleid has his replies ready. What 
we are pleading is that in the interest of 
members the questions should be asked 
publicly by the people who are‘most com- 
petent to ask them, that is, by the Chief 
Mecharical Engineers of home and overseas 
railways or their representatives. 


Regulations and Respect 


WE have just been reading Lord Elton’s 
“Imperial Commonwealth.” He tells an 
inspiring story of the develapment of the 
British Colonial Empire towards the full 
association of great Dominions in a Com- 
monwealth of almost independent, but 
nevertheless closely associated nations. For 


best it is doubtful, to say the least, if private|the last one hundred and fifty years the 


all advices regarding | n+ once ; 


builders could often face an expenditure on 
new developments which would be great to 
them, but is no more than a small item in the 
turnover of a great railway. Moreover, the 
Chief Mechanical Engineer has advantages 
which are denied to the private maker for 
export. He is his own consulting engineer, 
maker, and user all in one. 
settle problems of design as they arise 
pa he does not have to refer them 
—s y by towns. Advices | to a consulting engineer, who, in his turn, has 
tuorwing prior to the alteration. to consult the purchaser far overseas. If 
questions of procedure in the works occur, he 


a view of his responsibilities. It comes about 


turous experiments 


recent years, it would be in the companies’ 


ments in design would usually 


A. E. Davidson, 
to fit steel boxes in engines for the Continent, 
majority in favour of copper boxes. 
Institution, 


Branches of the 


locomotives will take part in the discussion. 


mother country, far from imposing, as her 
Colonies developed, new or more compli- 
cated regulations to hold them in political 
unity with herself, has been continually 
engaged in reducing all rules until under the 
Statute of Westminster the last vestige of 
any compulsory or legal link, save only 
common allegiance to the King, was 
severed. Yet, despite this apparently centri- 
fugal process, despite the virtual independence 
of the Dominions and the increasing self- 
government in many other Colonies progress- 
ing towards Dominion status, the whole 


can give a decision out of hand ; he has not Commonwealth, almost without exception, 
to submit it to an outside inspector, who may} twice in the last thirty years has risen in 
waste time and material by taking too strict | support of the mother country. 


But what, it may well be asked, has this 


therefore that the Chief Mechanical Engineer | fact to do specifically with engineers ?- First, 
has especial facilities for carrying out adven- | though Lord Elton hardly does justice to the 
So great are these| fact, the present organisation of the Com- 
facilities that even if the private builders were | monwealth could, we think, hardly have come 
much more prosperous and had much more | about were it not for the works of engineers. 
money in their purses than they have had in] How much of the success of this new experi- 
ment in colonisation, we wonder, is due to 
works that the most striking develop-|the effect upon communications of the 
take|development of steamships, railways, air- 
place. A typical case was presented at|craft, harbours, cables, and wireless? If it 
the meeting on Friday by Major-General | still required months to communicate with 
when he mentioned| Australia and weeks to receive a reply from 
that. whilst the makers were quite prepared|Canada, is it conceivable that relations 
similar to those existing to-day could have 
a committee of purchasers had decided by a] come about between the units of the Com- 
monwealth ? Without the beneficent effect 
The paper is to be repeated at severaljof railway and telegraphic communication, 
and it|could the individual states of Canada, 
is sincerely to be boped that experi-| Australia, and South Africa even have linked 
enced users and designers of main line|themselves together into Unions or would 
they not rather have become separate 
For whilst it is true that Mr. Bulleid has done| mutually jealous entities like the countries 


It is, to say the least, 








if they were represented, their representa- 


his work so thoroughly in a paper of out-|of South America ? 
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very doubtful. Engineers, we believe, may 
take a pardonable pride in their influence on 
Empire development. But there is a further 
point. An American publication that recently 
came into our hands contained these words : 
“‘ Relations between employer and employee, 
between foreman and operator are essentially 
psychological and social. To surround them 
with legalisms stressing rights, prerogatives, 
responsibilities, duties, and obligations covers 
human relationships with a sheath of tar 
which makes all struggle for better under- 
standing fruitless.” What better example 
of close accord can be found in the world 
to-day—a world full elsewhere of discord— 
than the relationship between the nations of 
the Commonwealth amongst which “ legal- 
isms ”’ have been reduced to the irreducible 
minimum of allegiance to the same Crown ? 
Of course, relationships on the political 
plane among a few nations and those within 
a works among @ multiplicity of men are not 
true parallels. No works could possibly 
operate in which there were no regulations, 
no definitions of responsibilities and dutiee, 
and no means of enforcing discipline. Yet the 
fact remains true of a works just as of an 
Empire that for efficient operation the spirit 
of friendly collaboration is far more important 
than the precision with which rules and regu- 
lations are drawn up. Moreover, it may be 
significant that it seems to be just in those 
industries in which managements and men 
are most tied down by regulations, whether 
imposed by the Government, by trades 
unions, or by managements, that industrial 
relations are least satisfactory. For regula- 
tions cannot of themselves produce agree- 
ment. They can but limit the bounds in 
which discord operates, whilst unfortunately 
often limiting, too, the field for fruitful 
co-operation. We suggest to unions and 
industrialists, shop stewards, and manage- 
ments that far from attempting to settle 
differences by the imposition of further rules 
and restrictions, the possibility that the 
removal of some of those already existing 
might ease the situation should be studied. 
As between the mother country and her 
Colonies confidence and respect grew in 
inverse proportion to the definition of their 
legal and constitutional relationships. Is it 
not possible that confidence between men and 
managements may equally flourish and the 
efficiency of production be greatly promoted 
by a similar progress towards a less regulated 
but more elastic relationship ? 








Obituary 
JOHN TAYLOR 

Many of our readers will learn with regret 
of the death of Mr. John Taylor, which took 
place on Thursday, December 13th, at his 
home, Westbourne Road, Southport, at the 
age of eighty-four. Until his retirement in 
1942, Mr. Taylor was the joint managing 
director and vice-chairman of Mather and 
Platt, Ltd. 

He was a native of Bolton, and started his 
career a8 an assistant in the local railway 
offices. While quite a young man he joined 
the Chemical Fire Engine Company, and 
afterwards founded the firm of Dowson and 
Taylor, fire engineers, of Bolton. While 
with his firm he designed an automatic 


combined with it a fire alarm valve which 
remains a standard part of the sprinkler 
installation. When Mather and Platt became 
@ limited liability company in 1899, it 
absorbed the firm of Dowson and Taylor, 
and Mr, John Taylor was one of the original 
directors of the new company. He was also 


directors. 

Mr. Taylor played a leading part in the 
laying out and development of the present 
headquarters and works of the firm at 
Newton Heath, Manchester, and he travelled 
extensively for the firm in all parts of the 
world. In addition to his continued interest 
in the automatic sprinkler and fire alarm 
system, which was applied to many land 
installations in this country and abroad, and 
between the two wars to many mercantile 
ships, he took a very active interest in 
developing other branches of the firm’s busi- 
ness, such as textile finishing machinery, 
centrifugal pumps, and electrical machinery. 
For many years Mr. Taylor was a valued 
Member of the Council of the B.E.A.M.A. 
During the last war he was Chairman of the 
Lancashire Anti-Submarine Committee and 
a member cf the board of management of the 
Manchester and District Armaments Output 
Committee, to which the Ministry of Muni- 
tions delegated the work of co-ordinating the 
efforts of local engineering firms engaged in 
the production of munitions. When the 
Ministry of Reconstruction set up a number 
of new committees to investigate problems 
connected with industry, Mr. Taylor was 
appointed a member of the Engineering 
Trade (New Industries) Committee and the 
Chairman of the Electrical Machinery and 
Apparatus Branch Committee. For his 
services during that war he was awarded the 
C.B.E. 


EDWARD FRANKLAND ARMSTRONG 


Tue death of Dr. Edward Frankland 
Armstrong, which took place after an 
operation, on Friday, December 14th, will be 
regretted among engineers no less than 
chemists, for he played an important part in 
the development of the British chemical engi- 
neering industry. He was born in 1878 and 
was the son of the late Professor H. E. 
Armstrong. He was educated at St. Dunstan’s 
College, and as a young man he continued his 
studies in Germany and was responsible for 
original work in pure, organic, and physical 
chemistry. In 1920 he was elected a Fellow 
of the Royal Society. From 1915 until 1925 
he was the managing director of Joseph 
Crossfield and Sons, of Warrington, and was 
with the British Dyestuffs Corporation from 
1925 until 1928. Following that date, he 
turned his interests to the gas industry and 
became a director of the South Metropolitan 
Gas Company, the South Suburban, and 
Commercial Gas Companies. He was Chair- 
man of the Association of British Chemical 
Manufacturers from 1930 to 1933, and 
Chairman of the British Association of 
Chemists and President of the Society of 
Chemical Industry. From 1934 to 1935 he 
was Chairman of the British Standards 
Institution. He was a Governor of the 
Imperial College of Science and also took a 
wide interest in international matters He 


of the International Congress of Scientific 
Management in 1935 and two years later he 
served as Vice-Chairman of the British 
Management Council. He was a Past- 
President of the Royal Society of Arts and 
served as Chairman of the Council and 
Treasurer In 1943 he was Chairman of the 


the last survivor of the original board of 


House, Parker Street, Kingsway, W.C.2. 


was Chairman of the Organising Committee | % 


for Angular. and Linear Measurement. By 


Conference of Allied Ministers of Education. 
He was the author of many books on 
chemistry and allied subjects, and he con- 
tributed freely to the “ Transactions ” and 
“‘ Proceedings ” of scientific and technical 
institutions He was awarded the D.Sc. and 
Ph.D. degrees and was a Fellow of the Royal 
Society and the Royal Institute of Chemistry, 
and a member of the Institution of Chemical 
Engineers. During the war he was Scientific 
Adviser to the Ministry of Home Security. 
He made many friends, and his sudden death 
at a comparatively early age will be widely 
regretted 


——_———_ 


WILLIAM JOHN ATKINS 
BUTTERFIELD 


By the death of Mr. W. J. A. Butterfield, 
which took place in London on Decem- 
ber 13th, the British gas industry has 
lost a distinguished worker who had served 
it well. He was also a well-known con- 
sultant in Westminster on ventilation, and 
did much work for Government Depart-. 
ments. He was seventy-nine years of age. 
He was educated privately and continued his 
technical training at University College, 
London, and Oxford University, gaining his 
M.A. degree. He joined the Gas Light and 
Coke Company in 1891 and joined the tech- 

nical staff at the Beckton works. From 1892 
until 1896 he was assistant engineer at 
Beckton and gained a wide experience in the 
manufacture of gas. In that year he started 
a consulting practice at 66, Victoria Street, 

and, in addition to consulting work, he was 

appointed Secretary to fhe Metropolitan Gas 

Referees appointed by the Board of Trade. 

In 1917 he was appointed Adviser on Gas 

Testing and Gas Referee for Great Britain, a 

position he held until 1939. He was retained 

by the Home Office to give advice on the 

ventilation of factories and similar work con- 

nected with Government Departments. For 

many years he was well known to the 

members of St. Stephen’s Club. He was an 

associate of the Institution of Civil Engi- 

neers, a member of the Institution of Gas 

Engineers, and of the Institution of Petroleum 

Technologists. 
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The Institution of Mechanical Engineers 
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At the Institution of Mechanical Engineers, 
in London, on Friday last, December 
14th, Mr. O. V. S. Bulleid presented for dis- 
cussion a paper on “ The ‘ Merchant Navy’ 
Class of Locomotives for the Southern 
Railway.” There was a very full meeting, 
necessitating the use of loud-speakers in 
other rooms than the main hall. The Presi- 
dent, Professor Andrew Robertson, was in 
the chair. 

On another page we reprint selected parts 
of the paper. 


THE DISCUSSION 


Mr. James Hadfield opened the discussion. 
After congratulating the author on an 
excellent and most informative paper, he 
said it was stated in the paper that the ratio 
of the free gas area through the tubes to the 
grate area was 12-6 per cent. That appeared 
to him to be on the low side, as for really free 


steaming with good-quality coal a ratio of |, 


14 to 16 per cent. would be preferable. That 
fact very clearly emphasised the way in 
which the loading gauge imposed restrictions 
on the design of the orthodox type of British 
locomotive, since any increase in -free gas 
area through the boiler would necessitate a 
corresponding increase in boiler diameter, 
which was obviously impossible in the design 
under review, since it was already almost up 
to the loading gauge. As the author had 
pointed out, the dome had almost been 

The swept surface to area through the 
tubes, which was a measure of their heat- 
absorbing efficiency, worked out for the flues 
at 510 and for the small tubes at 408, as 
compared with what he thought was the 
normally accepted optimum figure of 400. 
That again illustrated the limitation imposed 
by the loading gauge, since to decrease the 
figure of 510 for the flues would mean reduc- 
ing the length between tube plates and thus 
in turn reducing the heating surface. In 
order to compensate for that loss of heating 
surface it would be necessary to have addi- 
tional tubes, which again could be done only 
by increasing the boiler diameter, which, as 
he had already pointed out, was almost 
impossible. 

As one who was responsible for the manu- 
facture of the thermic siphons, it was very 
gratifying to him to learn that they had 
proved so thoroughly satisfactory in service. 

The author was to be complimented on 
the extent to which he had replaced riveted 
joints by welding, and on the most excellent 
results achieved. There could be no doubt 
that the author had succeeded in employing 
welding in locomotive construction to a far 
greater extent than had previously been 
attempted in this country. 

With regard to the most ingenious arrange- 
ment of valve gear, it was stated that the 
unsprung driving axle weight had been 
reduced by 1126Ib. In view of the great 
need to keep down the weight, it would be 
most interesting to learn how the total weight 
of the gear compared with that of a well- 
designed Walschaerts gear of orthodox type. 
One would imagine that the Bulleid gear 


would weigh more, particularly if the sump|also, possibly, a great deal more oil heat. 
casing were included in the calculation. It|Many engineers would have had experience 
should be noted that excluding the two chain| of the fact that with a moving mechanism, 
drives from the crank axle to the three-throw | even in a ball bearing, if one put too much 
crank there were thirteen pins, inclusive of|oil through one got a great deal more heat 
the reversing link trunnion, between the| than if one put a little oil through, and if one 
three-throw driving shaft and the outside | packed a ball 


Walschaerts valve. Moreover, the normal 
type of valve gear could be arranged as a 
straight-line drive, whereas the special gear 
in question introduced a rocking shaft at 
each piston valve ; and, as the levers of that 
rocking shaft effected a magnification in 
travel of about 2} to 1, it would appear that 
any wear in the numerous pin joints would 
result in some lost motion of the valve. It 
would be of interest if the author could give 
any figures for wear related to mileage. 
Mr. T. Henry Turner (associate member), 
commenting on the way in which the weight 
of the boiler and fire-box had been cut down, 
said it would obviously be carried still further 
when the solid foundation ring went and the 
barrel was welded. He was reminded that 
nearly twenty years ago he saw in Canada low- 
nickel alloy steels being used for barrels of the 
locomotive boilers, with the same purpose of 
saving weight. 
The enclosed motion must be regarded as 
one of the finest experiments to which the 
author had drawn attention. The author 
had followed the “little oil bath” of the 
bicycle, but had had a most formidable 
problem with which to deal. It was to be 
hoped that he would persist in his experiment 
to make a really oil-bath locomotive motion. 
It was worth doing, because the consequences 
of hot boxes and hot big ends were very far- 
reaching. Personally, he doubted whether 
any crank axle broke that had not had a 
previous history of a hot box. If that were 
true, then if one could stop a big end running 
hot one would be stopping broken crank 
axles and all that they entailed. He 
wondered, however, whether the author 
would not go further with regard to the cast 
iron piston. A steel piston flash-butt welded 
on to the rod was in use, and would seem to 
give still further lightening. 
Wing Commander T. R. Cave-Browne- 
Cave (member) said the author had been 
kind enough to refer to the work which was 
done at University College, Southampton, 
on the shape of the front of the locomotive. 
That was a very nice example of the way in 
which model work in a wind tunnel could be 
made to reproduce the air flow over the full- 
scale locomotive. 
The point that he wished particularly to 
make was that for examining problems of 
that nature it was possible to do in a wind 
tunnel with a reduced-scale model experi- 
ments which would reproduce the actual con- 
ditions very satisfactorily. Not only could 
one discharge smoke from the funnel, but 
one could use thin streams of smoke to see 
the air flow very clearly indeed. He was 
certain that there were many engineering 
problems not primarily connected with aero- 
nautics at all which could be dealt with in 
that way. 
He would like to raise one further point, 
though he did so with great diffidence. He 
had been interested in the very nice picture 
which the author showed of the oil flow 
inside the enclosed box, and it occurred to 
him that the oil flow there was so copious 
that there was probably more trouble from 
oil leakage than was really necessary, and 


oe —— 


tion lay in putting just sufficient oil through. 
It would be very interesting to see whether 
by putting very much less oil through, and 
only where it was really essential, two 
benefits were obtained : first, greater freedom 


oil heating trouble, if that was being encoun. 
tered at the present time. He made that 
suggestion with some diffidence, because he 
had not seen the actual motion running ; but 
it might perhaps be worth trying. 

Mr. W. Cyril Williams (member) pointed 

out that no progress could be made in loco- 
motive design without experiment and 
innovation, which required courage as well 
as knowledge. The locomotive described in 
the paper was, he said, an outstanding 
example of that fact so far as this country 
was concerned; it embodied departures 
from established practice and the introduction 
of some features which, although proved on 
overseas railways, were still new to this 
country. 
The author referred at the outset to the 
difficulties which confronted him as a result 
of the severe limitations of the loading gauge 
and the limit of the axle load on the Southern 
Railway, and the design described was an 
illustration of the ingenuity which had been 
exhibited to surmount those restrictions and 
of how they had affected the design. The 
great limitations of the British loading gauge 
were emphasised by the reflection that the 
South African loading gauge, with a rail 
gauge of 3ft. 6in., gave a width of 10ft., 
instead of 9ft. as in this country, and the 
same height as in this country. While one 
might rightly ask whether any improvement 
in the present maximum axle load in this 
country of 21 to 22 tons was envisaged, the 
loading gauge was a permanent limitation. 

The limitation of the dimensions and the 
operating requirements referred to in the 
early part of the paper gave some idea of the 
ingenuity required to obtain the necessary 
power, and Mr. Hadfield had referred to the 
difficulties of providing adequate and efficient 
boiler capacity. In view of those difficulties, 
and the possible need for a still further 
increase in tractive effort and boiler power, 
one could not but reflect on the potentialities 
of the articulated locomotive as a means of 
giving a new lease of life to the development: 
of steam locomotives of high power in this 
country. 

In such modern engines as those of the 
“Merchant Navy” class one would expeét 
to find steam-operated rocking fire-bars, and 
it would be of interest if the author gave his 
reasons for omitting that feature. The 
48} square feet of grate was reaching the 
limit (set at 50 square feet in the U.S.A.) 
for one fireman, and it would also be interest- 
ing if the author would say whether the one 
fireman was able to get the maximum out of 
the ‘‘ Merchant Navy” class, and whether 
he did not feel that the mechanical stoker 
was not very far off. 

The provision of steam reversing gear was 
to be welcomed, for there could be no doubt 
that the time had come when in this country 
it was necessary to provide with the heavier 
locomotives that easy, “ finger-tip ’’ control 
which was expected in these days. He had 
had the great pleasure of riding on the 
“ Merchant Navy ” class, by the courtesy of 
the author, and would like to refer to their 
very fine running qualities. Having been on 
many footplates throughout the world, he 


was specially impressed by the footplate ; 
at last there was in this country a proper 


from oil leak, and secondly, the avoidance of © 


bearing with grease one might 


footplate, and it was very pleasant to ride 
on it and see the thoughtful attention which 
had been given to the arrangement of all the 
fittings and the extra room and comfort 








piston valve, against eight in the normal | get very serious oil heating trouble. Salva- 


provided. 
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Mr. R. H. P. Nott (student) said he under- 
stood that in normal running in locomotives 
not fitted with a steam-operated fire-door it 
was customary to leave the door open during 
most of the run, with the result that cold air 
was drawn in over the top of the fire. 
Although presumably in the case of the 
“ Merchant Navy ” locomotives that was not 
permissible, because of possible damage to 
the thermic siphons and the steel fire-box, 
in orthodox locomotives with a copper fire- 
box he understood that it was advantageous, 
because the excess air passing over the fire 
promoted better combustion. That seemed 
to be borne out by the fact that the smoke 
emission on the “‘ Merchant Navy ” locomo- 
tives was greater than on other types, such 
as the “ Lord Nelson” class. If that were 
so, it would be interesting to know whether 
anything could be done with the orthodox 
locomotive fire-box to improve over-fire air 
admission while at the same time having a 
steam-operated fire-door. 

Continuing, he said it would appear that 
with the advent of the steel fire-box it would 
be possible to use boiler pressures up to at 
least 300 lb. and possibly 325 lb. per square 
inch. With the recent developments which 
had also taken place in the improvement of 
the engine side of the locomotive by the 
streamlining of valve passages and the 
author’s improved valve gear, might not 
there be a case for a reconsideration of the 
compound locomotive ? 

He asked also for the cost of the “ Merchant 
Navy ” class and suggested the use of alumi- 
nium alloy for streamline casings. ; 

Mr. W. F. MacDermid spoke on the subject 
of steel fire-boxes. It was just prior to 1900 
that he himself ran into trouble with fire- 
boxes and stays, copper and bronze, and after 
a couple of years he suggested to his then 
chief, the late Mr. James Holden, that he 
might eliminate all his troubles if he adopted 
steel stays for fire-boxes. As a result, he 
was handsomely rebuked and read a lecture 
on the thermal advantages of using copper, 
but Mr. Holden did not say a word about the 
disadvantages of excess e ion. 

When one assembled copper plate and steel 
plate side by side and married them with 
cross stays, one was pushing up from‘ the 
foundation ring and the other was standing 
still, and so every stay was bent into an 
S-bend. Obviously the thing to do was to 
use two similar metals, and, as it was not 
possible to use copper for the wrapping plate, 
one should therefore use steel. The author 
had shown in Fig. 5 just where the stays 
failed, and from that drawing it would be 
seen that at the top of the fire-box the lacing 
together was so intimate that there was not 
much room for the fire-box plate to encroach 
vertically on that area at all, but the stays 
in the top row broke, and so did those at the 
corners ; and he thought he could say why 
that was so. 

He would like to know whether the author 
had actually examined any of the stays 
taken out, because he was inclined to think 
that if they were examined evidence would 
be found of them having been in compression. 
It might sound rather remarkable, but he 
thought that that was so. There was the 
vertical thrust of the side plate of the fire-box 
and the horizontal thrust of the top plate, 
and the resultant of those was a thrust out- 
wards. As against that there were inside 
the wrapper plates two stiffening plates, and 
the stays that went were immediately under 
these. In the other position, where the 
damage was more extensive, he thought it 
was due to the stiffness of the throat plate 
and the back plate. If those stays were 
examined, he thought it would be found that 
they had failed in compression. He would 





therefore suggest that the author, who had 
shown himself to be such a pioneer, should 
construct an engine with a copper fire-box, 
so that it could be seen how much there was 
in the alleged superior steaming with a copper 
box, Personally, he thought that the copper 
box might be regarded as the original sin as 
far as the locomotive was concerned. 

Major-General A. E. Davidson (Past- 
President) said that the private manufac- 
turers of locomotives in this country were 
usually tied to a very detailed specification 
drawn up by the customer or by the con- 
sulting engineer. They would be very glad 
to be able to “ double ” the réles of user and 
manufacturer, as the author had done with 
great success. On the question of steel or 
copper fire-boxes, the private locomotive 
manufacturers, he believed, would be very 
glad to fit steel fire-boxes, but their customers 
would not have them, and the decision lay 
with the customers. In a recent case where 
some locomotives were being designed for a 
number of customers the steel fire-box was 
suggested to them, but by a majority vote 
they decided on copper. Private manufac- 
turers could do nothing towards the adoption 
of steel fire-boxes until their customers were 
prepared to take them. 

The cylindrical neck which the author 
used for the thermic siphons seemed a very 
good idea, and it was a pity that it was not 
shown in Fig. 10, which was a picture of 
the siphon alone. The grate was excellent, 
and in the author’s latest design even more 
welding was being done, because the solid 
foundation ring was replaced by a U-shaped 
foundation ring and the sides were welded 
to the two arms of the U. 

The absence of balancing of the recipro- 
cating parts was interesting. Personally, 
as one who was used to road work, it was a 
great shock to him to find that weights had 
to be added for various purposes on a loco- 
motive, either to balance reciprocating parts 
or to get the proper distribution on the axles. 
In the case of the normal type of wheel, where 
many hundreds of pounds were added in 
balancing weights, there had been trouble 
recently because some of the steel founders 
had not been able to leave enough room on the 
wheel to put in the necessary weights. 

He took it that the author was in close 
liaison with his signal engineer to ensure that 
all the signals were easily seen from the 
driver’s side of the locomotive, because the 
driver had not much chance of getting to the 
other side. 

He would like to know how the tubes were 
“ unglued,” if that ever became necessary. 
One had seen many slides of welding, but no 
slide to show how unwelding was done. 

Mr. O. V. 8. Bulleid, in reply, said he was 
very grateful for all the very nice things that 
had been said about the engines described. 

Mr. Hadfield asked a great many questions, 
which would have to be answered in writing, 
and indulged in a little special pleading, 
being interested in a peculiar type of loco- 
motive known as the Garratt. In that con- 
nection a good deal was usually heard about 
the charming climate of Algeria, which one 
would like to see; no doubt the locomotive 
would be a very good reason for going there. 

Mr. Williams asked why rocking grates 
were not provided. As he had explained in 
introducing the paper, the first engine was 
built in 1941, which was not a happy moment 
to be building locomotives ; they had to do 
many things that they did not like. He 
wanted rocking grates, and he did put in a 
hopper ashpan, and he hoped to persuade his 
management—and he was very proud indeed 
to see his chairman, Mr. Pearson, present that 
evening—to allow him to put in wet ashpits, 
so as to have rocking grates plus self-dumping 





hoppers, but the war decided otherwise. 

The loading gauge was a nuisance, but he 
did not know why it was always said that 
nothing could be done about it. We could 
have new trunk roads and new by-pass roads, 
but no one seemed to realise that a brand new 
trunk line from Glasgow to London was 
sadly overdue. 

He was very pleased to see Mr. Morrison 
present and to know that he and his friends 
in the Far East had had a certain amount of 
amusement from the engine. There was a 
chain adjustment. If one looked at the 
drawing showing the first chain drive to the 
lay shaft one would see that that wheel was 
supported on an inclined plane, but in actual 
fact there was no need to bother about chain 
adjustment. The chains were very cheap and 
stood up very well. They cost £25 or £26, 
and so the thing to do was to renew the chain 
when it required renewal and not go to 
elaborate complications to make adjustments 
which were little, if ever, used. 

The hint which Wing Commander Cave- 
Browne-Cave gave with regard to the oil 
bath was very interesting. They might well 
have too much oil ; they had about 40 gallons 
in that sump, and might have overdone it. 
But he was wrong about the temperature ; 
the oil never rose above 58 deg. to 60 deg. 
Fah., so that they could not have trouble in 
that direction. 

Mr. MacDermid could see some broken 
stays exhibited outside the lecture theatre. 
They would like to know a great deal about 
stays. They were making elaborate experi- 
ments and had discovered a good many things 
about them. They knew that they were sub- 
jected to very, complex loadings, and ulti- 
mately he was satisfied that the screw stay 
would be suppressed; that was the only 
thing to do about it. 

General Davidson had mentioned the 
new U-shaped foundation rings. The 
foundation ring had always been trouble- 
some; it was awkward to rivet two 
plates to a solid mass of metal of that 
type, and the trouble with welding was that 
it was new, while many engineers were old 
and were rivet-minded. It was very difficult 
to get into one’s mind a new art and a new 
technique. He was always saying to himself 
“* Please remember that riveting and drilled 
holes are things of the past, and you must 
forget them ; welding and flame-cutting are 
the new ways of making boilers,” but it 
very hard to remember that. : 

Mr. Turner was, of course, exactly right. 
The locomotive boiler had suffered for nearly 
a hundred years from two things: burning 
coal and using raw water. The sooner some- 
body would provide coal in the form of a 
liquid and show how water could be obtained 
free from all sorts of things that the chemist 
might make much better use of, the happier 
they would be. 

He would like once again to express his 
gratitude for the way in which the paper had 
been received. The young engineer should 
use it as an example of examining a problem 
and trying to find a solution without bother- 
ing about whether or not it was done like that 
before. 








Tue Late Mr. J. B. Patmer.—lIt is with regret 
that we have to report the death of Mr. J. B. 
Palmer, of Metropolitan-Vickers Electrical Com- 
pany, Ltd. In that organisation he had occupied 
successively positions as transformer designer, 
mechanical and development engineer, transformer 
sales manager, manager of their Belfast office, and 
acting manager of the Manchester office. His earlier 
days included apprenticeship at the Thames Iron- 
works, Ltd., and experience with the London Under- 
ground Railways. He also visited the United States 
to study H.V. transformer practice. His interests 
were varied and included aviation and gliding. 





512 


THE ENGINEER 


Dec. 21, 1945 








S.R. “Merchant Navy” Class 
Locomotives* 

By O. V. S. BULLEILD, M.I. Mech. E. (Vice President)} 

Operating Requirements.—When the design 

of these engines was first taken in hand it was 

required that they should be able to work trains 


of greater weights than the maximum then 
allowed and at higher average speeds. Passenger 
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Fic. 1—Southern Railway Loading Gauge 


trains of 550 to 600 tons had to be regarded as 
probable in the near future. Average start-to- 
stop speeds of a mile a minute on short runs, 
such as to Dover, and of 70 m.p.h. on longer runs 
to Exeter, &c., had to be provided for, with a 
maximum limit of 90 to 95 m.p.h. 

Express goods trains form an ever-increasing 


locomotives, or general-purpose machines. Pro- 
vided the areas of the steam pipes and ports 
and the volume of the steam chests are such 
that the cylinders can be fed properly with 
steam with a minimum drop of pressure during 
admission, locomotives can do useful work at 
piston speeds as high as 2000ft. per minute. 
A locomotive with a 6ft. 2in. wheel, therefore, 
will be able to operate trains at the highest 
speeds likely to be required in ordinary 
service. 

Characteristics Required.—Experience shows 
that to work heavy trains at high average speeds 
engines should have a tractive effort of 35,000 Ib. 
to 40,000 lb. and an adhesive weight of at least 
63 tons. if the trains are to be accelerated 
quickly enough and are to be operated over 
severe gradients. 

Experience has also proved that a grate area 
approaching 50 square feet is needed if sufficient 
water is to be evaporated to ensure the cylinders 
being supplied with all the steam they can use 
at the maximum rates of consumption. A grate 
area of this size means a large boiler with large 
fire-box area and volume, adequate water capa- 
city, and sufficient tubes to ensure that as much 
as possible of the heat generated but not 
absorbed in the fire-box is transmitted to the 
water in the barrel before the gases reach the 
smoke-box. Such a boiler must be of consider- 
able weight. 

Limitations on Dimensions.—The designer, 
however, is severely restricted as regards the 
cross-sectional area of the locomotive by the 
loading gauge. The Southern Railway loading 
gauge is shown in Fig. 1 and shows that the 
height must not exceed 13ft. lin., the width 
over cylinders 8ft. 10in., and the width over the 
cab at the cornice 9ft. 

The overall wheel base of the engine and 
tender is limited by the available turntables, 
which are 70ft. long. 

The maximum weight allowed on any one 
pair of wheels is 21 tons. The total weight of 
the engine and tender is limited by the strength 
of the bridges. 





Leading Dimensions.—The following basic 





“THE ENGINEER” 


proportion of the train service and the tendency 
is to run them at the same speeds as 
passenger trains. This practice improves the 
operation of the line by avoiding shunting the 
slower trains on to slow lines or loops to let the 
faster trains pass; and this is especially so on 
the Southern Railway with its dense passenger 
services. 

This results in a demand for mixed-traffic 





* Institution of Mechanical Engineers, December 14th 
1945. Abridged. 





t+ Chief Mechanical Engineer, Southern Railway. 
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Fig. 2—Arrangement of Fire-box 


data were arrived at and the design has been 
based thereon :— 


Adhesive weight 63 tons 
Tractive effort . biel evs 37,500 lb. 
Driving wheel diameter ... 6ft. 2in. 


280 ib. per square inch 


Boiler pressure .. 
484 square feet 


Grate area. 


Innovations.—The principal innovations in 
British practice introduced in these engines 
are :— 


(1) High-pressure boiler with welded steel 
fire-boxes fitted with siphons, 

(2) Enclosed motion with pump lubrica. 
tion, 

(3) New valve gear incorporating piston 
valves operated between the heads, 

(4) New wheel centres with new tyre 
fastening, 

(5) Reciprocating weights not balanced, 


and attention will mainly be devoted to these 
innovations in this paper. 


THe Hicu-PressureE BomLeR wirh WELDED 
Frre-Box anp SIPHONS 


The pressure of 280 lb. per square inch was 
adopted in place of 220 Ib. per square inch, the 
highest hitherto in use on the Southern Railway, 
in order to limit the cylinder dimensions. This 
pressure approaches the limit for simple- 
expansion engines, especially when the engine 
is working at a very early cut-off and with 
reduced steam chest pressure and severe wire- 
drawing of the steam. 

The Non-Ferrous Metals Research Associa- 
tion’s investigation into the corrosion of copper 
fire-box plates and the wasting away of the stay- 
bolt heads showed clearly the unsuitability of 
arsenical copper for the temperature of 390 deg. 
Fah. recorded in the ends of the stays, the 
pressure of the boiler tested being 220 Ib. per 
square inch, corresponding to a steam tempera- 
ture of 395 deg. Fah. At such temperatures the 
copper loses its elasticity. This means that 
after the plate expands and cools down it does 
not return to its original position or form. 
Arsenical copper would be less suitable for the 
intended pressure of 280 lb. per square inch 
with its steam temperature of 416 deg. Fah. 

The life of steel tubes is short and the tubes 
have to be renewed frequently, mainly 
through pitting ; they give trouble not only in 








Total weight of engine be 94 tons 15 cwt. 
Total weight of —_ and 
tender... .. 145 tons 

Cylinders : 

Number .. oi, A4eey-w0p) - cone (f De 

eigen: Stl 18in. 

Sere oS 24in. 
Wheel arrangement se 4-6-2 


the workshops, but also in the running sheds, 


as they require considerable attention to keep 
them tight in the fire-box tube plate. 

Water softening in hard water districts, water 
treatment in soft water districts, removal of 
mill scale, &c., are all suggested methods for 
overcoming the trouble. The author has always 
considered the main cause to be the electrolytic 
action set up by the use of steel tubes in copper 
fire-boxes. The use of steel fire-boxes was 
therefore considered. 

Steel fire-boxes are used exclusively in the 
U.S.A. and Canada and to an increasing extent 
in France, South Africa, and Australia. It is 
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difficult to believe that the U.S.A., @ copper- 
producing country, would persist in using steel 
if this material were really unsatisfactory. It 
is often stated that steel can be used for wide 
fire-boxes, but not narrow, but steel was used 
in the U.S.A. before the introduction of the wide 
fire-box. 

Steel fire-boxes were said to be unsatisfactory 
owing to the plates cracking. Copper fire-boxes, 
however, are not immune from this trouble. 
There had been no experience of steel fire-boxes 
in England in recent years and it was known 
that fire-box steel plate had improved in quality. 
A special fire-box plate manufactured by one 
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little time and could be done. in position. 

The use of steel would effect a large reduction 
in weight as compared with copper, which in the 
case under consideration would be at least 
1} tons. During the war, too, anything that 
would reduce the use of copper was desirable. 

The use of steel fire-boxes on recent French 
locomotives with 280 lb. per square inch pres- 
sure and over had been satisfactory and, in 
fact, the author found the French engineers 
convinced that for such pressures steel fire-boxes 
must be used. 

The successful introduction of the Nicholson 
thermic siphon had provided a reliable means of 
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steel maker is better than anything available 
previously. The analysis of this plate is: 
carbon, 0-15 per cent. maximum ; manganese, 
0:55 per cent. maximum; phosphorus and 
sulphur, 0-03 per cent. maximum. The mech- 
anical properties are : ultimate tensile strength, 
24 to 28 tons per square inch; elongation on 
8in., 25 per cent. minimum. The analysis of the 
standard American fire-box plates is: carbon, 
0-25 per cent. maximum; manganese, 0-3 to 
0-6 per cent.; phosphorus and sulphur, 0-04 per 
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of Plates for Welding 


improving the boiler circulation, whilst, at the 
same time, giving added security against over- 
heating of the crown plate. 

It seemed reasonable to expect good results 
from steel fire-boxes provided that care was 
taken in the design to allow for the differences 
between steel and copper, and also that all 
reasonable precautions were taken to ensure 
that the fire-boxes were treated with proper 
care in service. It was therefore decided 








All holes in the pressed plates are drilled 
before the plates are assembled together. In 
the case of the wrappers, the plates are drilled 
on the flat before bending, as are the barrel 
plates before rolling, an advance in manufac- 
turing technique that has speeded up production 
considerably. The foundation ring is double 
riveted throughout and is welded from four 
pieces. 

The welding technique employed in the 
Southern Railway workshops is as follows. 
The foundation ring is placed on a jig and 
levelled, and the side, back, throat, and tube 
plates are bolted in position. All the joints 
between these members are single ““V’”’ butt 
welds with the edges bevelled to give an included 
angle of 70 deg. with a yin. root face. A joint 
is shown in Fig. 3. 

Distance pieces, jin. thick, are placed 
between the plate edges, and the plates are 
tacked in position. After checking for align- 
ment the assembly is placed in a manipulator, 
shown in Fig. 4, in order that all the welds may 
be performed in the downhand position. 
Stiffening bars are bolted to the plates to 
prevent distortion. 

The first runs, using 8-gauge electrodes, are 
made by two welders, working simultaneously 
on the fire side of the joints between the side 
and throat and side and back plates, respec- 
tively. These runs are then cleared of slag, 
chipped, ground, and inspected. 

The second run on each joint is made by a 
6-gauge electrode, and these runs are dealt 
with in @ similar manner. The third and final 
run on the fire side follows, using a 6-gauge 
electrode ; this run, which provides a reinforce- 
ment of 10 per cent. on the plate thickness at 
the centre of the weld, is thoroughly cleared of 
slag. 

To complete the joint the surface of the first 
run on the water side of the joint is chipped out, 
ground, and inspected for the sealing run, which 
is made by an 8-gauge electrode. This run is 
also thoroughly cleared of slag. It should be 
noted that defects in each run are cut out before 








to use steel fire-boxes on these locomotives. 


proceeding with the next run. The tube plate 





Fic. 4—Manipulator for Welding Operations 


cent. maximum; with similar mechanical 
properties. 

This new plate is almost free from creep, a 
great merit in fire-box plate. It is also readily 
weldable and a completely welded fire-box, 
both inner and outer, was a practical possibility 
in view of the development of electric welding. 
As riveted joints would be suppressed there 
would be no double thickness of metal to cause 
trouble through overheating and burning away. 
Moreover, should any cracks develop there 
would be no difficulty in cutting out the 
defective piece of plate and welding in a new 





piece of plate, an operation that would take 





Fire-box.—The fire-box is illustrated in Fig. 2. 
All the plates of the outer fire-box, comprising 
the back plate, wrapper, and throat plate, are 
welded together. The outer box is riveted to the 
Belpaire ring. The inner fire-box plates, com- 


Fic. 5—View of the Inner Fire-box 


joint is dealt with similarly, with the exception 
that one welder only is employed. 


Next the siphons are fitted and tack welded 


with stiffening bars bolted to the crown of the 
box to prevent distortion. The “ back step” 


prising back plate, wrapper, throat plate, and| method, performed by two welders, is used for 
tube plate, are also. welded together, the top| the siphon joint at the crown. It should be 
flanges of the two siphons being welded into the} noted that although j,in. thick distance pieces 


roof of the fire-box. The inner and outer fire- 
boxes are welded together at the fire-hole. 


are used between the plates, 
between them while welding‘ is sufficient to 


contraction 


For practical reasons the inner fire-box has| squeeze the distance pieces down to a thickness 
to be inserted through the foundation ring] of }in., the design figure. Similar methods are 
opening, and the shape of the inner box has to | used in constructing the outer fire-box. 





be checked to ensure that this is possible. 


The electrodes used are of the solid extruded 
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type, using an arc voltage of 28-30, with a 
current of 150-160 amperes for an 8-gauge 
electrode, and 190 amperes for a 6-gauge. 
pressings are stress-relieved before welding and 
all welding is examined by X-ray photographs. 
The boxes are not annealed after welding. A 
view of the inner fire-box is shown in Fig. 5. 

Siphons.—The construction of the siphons is 
shown in Fig. 6. This is the first use of such 
siphons in this country, so some details of their 
construction will be of interest. The manu- 
facture of thermic siphons involves the use of 
press blocks specially designed for the purpose, 
and the method of flanging is adapted for cold 
working the plates, which are of special fire-box 
quality. The siphon is made from a single sheet 
and from an examination of Fig. 6 it will be seen 





Fic. 6—Showing the Construction cf the 
Nicholson Siphons 


that an intricate contour has to be carefully 
developed. The operations on the plate are :— 


(1) Forming the flanges for attachment to 
the crown plate. 

(2) Forming the bulges which support the 
brick arch. 

(3) Forming the plate. 

(4) Forming the cylindrical neck which 
connects the siphon to the throat plate, and 
the back and front flanges. 

(5) Electrically welding the siphon on the 
front, back, and neck. 

(6) Fitting and riveting screwed stays in 
the flat sides of the siphon. 

On completion the siphons are tested by 
hydraulic to 50 per cent. above the 
working pressure of the boiler. 

These siphons have been made for the 
Southern Railway by a manufacturer, and the 
same strict control is exercised over the welding 
as in the case of the fire-boxes. All welds are 
also examined by modern industrial X-ray 
apparatus as in the Southern Railway shops. 

Experience with Steel Fire-boxes.—In view of 
the diverse opinions held in this country on the 
steel fire-box, it will be of interest to record the 
troubles experienced and how they have been 
overcome, and to mention improvements which 
have been found necessary. 

A number of cracks have occurred in.the 
throat plate under the siphon necks, and in the 
side plates and door plates. A typical group 
of cracks in the throat plate is shown in Fig. 7. 
Many of the cracks occur at or near the top of 
the fire, where the heat can be very fierce and 
where scale may form and collect. The cracks 
may be due in part to these causes. 

The operation of pressing the openings in the 
throat plate for the siphon necks severely 
strains the plates and some buckling in the 
radius is unavoidable ; the cracks in the throat 
plate are attributed in part to this cause. The 
practice now being followed is to cut out two 


openings in the throat sheet and weld in a| inst 


separate diaphragm for each of the siphon holes. 

This method should remove any fear of cracking 

through undue stressing of the throat sheet. 
The cracks are also ascribed to corrosion 

fatigue and this is no doubt a contributory 

cause. It will be considered later when dealing 

with the fire-box stays. A large proportion of 

cracks 


as have occurred have caused no anxiety and 
are welded readily in situ, though specially 


All} trained and selected welders alone are allowed 


to do this work. 

These fire-boxes have now been in service 
five years and no plate, or part of a plate, has 
had to be renewed. There has been no trouble 
at all with any weld in the fire-boxes ; in fact, 
they have not been touched since the boilers 
were put into service. 

The repairs to the siphons have only necessi- 
tated the welding near the top flange of one 
small surface crack, the rewelding of the sealing 
weld at the neck in a few cases, and rewelding a 
number of cracks, mostly surface cracks about 
the necks. 

Except for recaulking the few stays loosened 
as a result of low water level referred to below, 
not a single stay in any siphon has required 
attention. 

Stays and Tubes.—Steel stays were used 














shop, test rooms, and storage ; and installation 
of a 4000-kW steam-driven turbo-generator and 
auxiliary equipment. 

The approximate cost of the work summarised 
above will be 500,000 dollars and it is expected 
that most of the construction projects will be 
completed by the end of 1946. 


An Expansion Project 


The British Columbia Electric Railway 
Company recently announced its intention of 
spending approximately 50 million dollars within 
the next ten years for expansion and improve- 
ments of its gas, electric, and local transporta- 
tion facilities. Major items are :—Bridge River 
hydro project, new substation and transmis- 
sion line construction, modernisation of transit 
system in Vancouver, new gas plants in Van- 
couver and Victoria, and many miles of rural 
electric extensions. Completion of the detailed 
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round the siphon necks, the other stays being 
direct stays. 
Cold-drawn solid tubes to standard specifica- 
tions are used. In the first boilers copper ferrules 
were used between the tubes and the tube plate, 
following standard U.S.A. practice, but yin. 
ferrules. These have now been discarded, as 
they. have been found to be unnecessary. The 
tubes are expanded into the tube plate and 
beaded. A sealing weld is made round each 
tube on the fire-box tube plate. The results 
obtained exceed all expectations. The fastening 
of the tube to the tube plate has justified itself, 
the tubes remaining completely tight, again 
something not previously experien 
Brick Arch.—A better brick arch arrangement 
has been made possible as a result of fitting the 
two siphons. The arch is in three sections and 
the outer sections are brought much higher up 
the sides of the fire-box than is possible with the 
ordinary arch, thereby increasing the air space 
over the fire and giving a much better support 
to the arch. 

(To be continued) 








Canadian Engineering Notes 


Maritime Development 

THE Maritime Electric Company, Ltd., 
Charlottetown, Prince Edward Island, has 
planned several construction projects, some of 
which are under way while others will be carried 
out as soon as supply conditions make it 
possible. The installation of new equipment and 
the additional buildings are necessitated by the 
expanding load on the company’s electrical 
system. The projected programme involves the 
allation of a 400 lb. per square inch oil-fired 
boiler, with 60,000lb. per hour capacity ; 
extension of the boiler-room to provide space 
for the new boiler; installations of an oil 


storage tank and pumping facilities; exten- 
sion of pipe lines and improvements to the 
circulating water system to provide additional 
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Fig. 7—Cracks in Throat[Plate Adjacent to Siphon Neck 


Shawinigan Engineering Company, will enable 
construction on the first units of the Bridge 
River project to start as soon as circumstances 
warrant. The engineering work will cover 
primary development of a total of 135,000 kW 
made up of three 45,000-kW generators, 
which will supply power to the Lower 
Mainland area over twin 220,000-volt trans- 
mission lines carried’on steel towers. This pro- 

gramme would raise the present total installed 
capacity of the company’s plants on the Lower 
Mainland to 318,000 kW. It is estimated that 
the cost of installing all three 45,000 kW units, 
for which detailed engineering plans are now 
being made, will be upwards of 17 million dollars. 
When fully developed, the capacity of the Bridge 
River project will be 600,000 kW, and it will 
be one of the largest single hydro-electric 
developments on the Pacific Coast. Construc- 
tioa has already commenced on the new electric 
substation in the down-towa area of Vancouver. 
This station will have an ultimate capacity of 
75,000 kVA, which will be sufficient to serve the 
metropolitan area of Vancouver for many years 
to come. Power will be received at this sub- 
station by means of 60,000-volt transmission 
lines, of which there will ultimately be five in 
number. All of the outgoing circuits will be 
built underground, and extended in this fashion 

throughout the business section, thus leading to 

the ultimate removal of overhead light and 

power circuits in this area, It is the company’s 

intention in the future to retain and expand the 

large volume of new gas business obtained in 

recent years. Facilities for supplying gas for 

many diversified domestic and industrial uses 

will be enhanced with the construction of new 

gas plants, both in Vancouver and Victoria. 


New Rubber Pilot Plant 


A pilot experimental plant is under 
construction for the Polymer Corporation, Ltd., 

at its synthetic rubber factory at Sarnia, 
Ontario. The purpose of the plant is to serve as 
a link between the research laboratories and the 
production units. The plant will permit the 
evaluation of new ideas relating to the process- 
ing of rubber, which result from the research 





cooling water supply ; extension of the turbine 





the cracks are surface only. Such cracks 


room building to provide space for a machine 


laboratories. It will permit the working out 
of those plant problems which cannot be handled 
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on an experimental basis in a large production 
unit, and will enable extensive developmen: 
work to be carried out with a view to improving 
existing products and creating new ones for 
which there is known to be a demand. Those 
ideas, products, and processes which are found 
to be successful in the pilot plant will be passed 
on to the production units. The new plant will 
consist of :—A polymerisation section, contain- 
ing complete facilities for small-scale reaction, 
coagulation, washing, and drying of rubber ; 
A monomer preparation area, designed primarily 
for the production of small quantities of styrene- 
like monomers, but capable of being used for 
the small-scale production of any monomer ; 
a laboratory section, providing office space for 
pilot plant supervision, a laboratory to control 
operations in the pilot plant proper, and two 
special laboratories to be used for research 
purposes. The designs of both the pilot plant 
oe the laboratory are such that they could be 
expanded without difficulty to accommodate 
new equipment. 


Demand for Engineers 


Addressing a recent gathering of the 
junior section of the Montreal branch of the 
Engineering Institute of Canada, J. B. Stirling, 
M.E.L.C., Chairman of the Institute Committee 
on Professional Interests, revealed that there 
is at present an unusually heavy demand for 
engineers and technicians in Canada, and the 
demand will continue. Mr. Stirling pointed out 
that because of a great “‘ backlog ” of engineer- 
ing work, the Wartime Bureau of Technical 
Personnel had directed the employment of more 
technicians and engineers during 1945 than was 
experienced in the previous two years combined. 
The Bureau itself reports that the number of 
permits for the six-month period, April to 
September inclusive, totalled 3514, an increase 
of 470 over the figure for the same period in 
1944 and an increase of 1472 over the corre- 
sponding 1942 period. During hostilities the 
Bureau was responsible for directing personnel 
to war and other essential industry. Top 
priority was, however, given to the needs of the 
Armed Forces, and a very large proportion of 
each year’s graduating classes from Canadian 
universities in scientific fields was directed to 
appropriate positions in the three Armed 
Services. A proportion of those graduates 
retained for civilian work assisted in certain 
of the operations culminating in the pro- 
duction of the atomic bomb. The opera- 
tions were in connection with actual research 
on the atomic bomb in the Montreal laboratories 
of the National Research Council. Through the 
Bureau’s agency, it is expected that the problem 
of re-establishment and in some cases (notably 
that of young graduates from Canadian univer- 
sities), the problem of initial establishment will 
be met efficiently. 


Laboratory Extension 


With peacetime research projects 
ahead, the National Research Council is extend- 
ing its Montreal road laboratories, just outside 


the City of Ottawa. A new low-temperature | gear 


laboratory useful on housing research, an engi- 
neering building for general mechanical engi- 
neering, and a wing to the engineering building 
to house new single-cylinder testing facilities 
are to be built. Construction has already started 
on the low-temperature laboratory, which con- 
tains three cold chambers capable of reaching 
70 deg. below zero. One large cold chamber, 
50ft. im length, is intended for experiments on 
tanks and scout cars. Another feature of the 
low-temperature laboratory will be an icing 
tunnel for studies on de-icing aircraft. In this 
wind tunnel, temperatures below freezing point 
will be created, and water will be sprayed in 
to simulate ordinary conditions in the atmo- 
sphere, such as an aircraft may encounter. 


New Hydro Plant 


‘Choice of Stewartville, Ontario, about 
43 miles west of Ottawa, as the site of a 
7-million-dollar hydro-electric plant, has been 
announced by the Ontario Hydro-Electric Com- 
mission, The new power plant will be located 


control lever D. Inside the sleeve is a 
coupled through its stem and a link 


develop 50,000 H.P. This new project will be 
another link in the expansion of hydro-electric 
power in Eastern Ontario, started by the pro- 
vincial government in 1943. The work will be 
undertaken entirely by the Ontario Hydro Com- 
mission, and preliminary groundwork already is 
under way. 








Servo-Operated Steam Valve 
Control 


A new hydraulic control for ahead and astern 
manceuvring valves has been developed by 
Cockburns, Ltd., Cardonald. It is intended 
primarily for marine use and is designed to 
permit simple and positive action in the 
manceuvring of ships with a high degree of 
accuracy in regulation. 
General practice is to have an engineer 
standing by ready to operate the steam 
manceuvring valve in 
response to a telegraph 
from the bridge, but . 
with the higher powers 
and in 
of modern ships a more 
rapid and direct con- 
trol is particularly desir- 
able, especially when 
a vessel is employed in 
channel work or where 
close manoeuvring is 
called for. The makers 
inform us that certain 
vessels of special types. 
have already been fitted 
with their newservocon- 
trol manceuvring valve, 
withsatisfactory resulta. 
In these valves the 
controlling medium is 
oil taken fromthe forced 
lubrication system 
although in one such 
equipment water at feed 
pressure has been used. 
To operate the manceuv- 
ring valve throughout 
its range it is only 
necessary to move the 
indicator lever to the 
required steam position 
and this at once pro- 
duces corresponding 
valve opening or shut- 
ting down to the actual 
required amount, and 
the valve remains ia 
that position until fur- 
ther movement of the 
control lever. Little 
effort is required for 
operating this lever, and 
it could, if necessary, 
be fitted to the existing 
Chadburn telegraph 
An advantage is 
that, in closing, a very 
much heavier load is 
applied, thus ensuring 
absolute steam - tight- 
ness; another feature 
is that there is no need 
to close the valve and 
then reopen to obviate 
difficulties which may arise from differential 
expansion. 
The arrangement and operation of the control 
mechanism may be followed from the accom- 
panying drawing, in which the “ ahead ” valve 
is shown in section. The spindle A of the main 
steam valve is extended downwards to form the 
rigid connecting-rod of three pistons B moving 
in superimposed hydraulic cylinders. The 
three pistons are actuated as one unit by inter- 
connected ports through which the pressure 
medium—in this case oil—is supplied from the 
valve-box on the right of the cylinder body. A 
sleeve C in the valve-box is directly coupled to a 
iston E, 
to the 


Sleeve 
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on the Madawaska River, and is expected to 





main valve spindle, On the opening movement of 








ARRANGEMENT OF 










the control lever the sleeve is pushed upwards 
the requisite amount and permits oil to flow 
through a port G to the lower sides of the 
hydraulic pistons; at the same time, another 
port H—opening to the upper sides of the 
pistons, and holding the valves closed under oil 
pressure—is opened to exhaust. As the main 
valve spindle is forced upwards by the pistons 
the link F pushes the control valve piston down 
to cut off both oil supply and exhaust ports, 
and the main valve is held open to the exact 
amount required by the balanced oil pressure on 
each side of the hydraulic pistons. 

During movement of the “ ahead.” valve the 
“astern” valve is retained in its shut position 
by maximum oil pressure on the tops of its 
hydraulic pistons; likewise, the “ ahead” 
valve is sealed shut during movement of the 
“‘astern’’ valve. When the control lever is 
in the “shut” position an overlap in both 
control valves loads each servo cylinder in the 
closed state. 

In the event of a breakdown in the hydraulic 
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CONTROL 


system the valve may be rapidly and easily 
converted to hand screw operation through the 
link J between the valve spindle and the screw 

gear. During servo operation this link is free, 
but should necessity arise it is converted into 
a lever connection by inserting the fulcrum pin 
K into the hole in its centre and the correspond- 
ing hole bored just below it in the main valve 
casting. 

An automatic drain and relief valve is fitted 
to the lower side of the “‘ astern ’? manceuvring 
valve, to prevent any accumulation of pressure 
in the event of a leakage and avoid the gathering 
of condensate. This valve is held lightly open 
by @ spring and as the valve is opened the 
increase in pressure automatically closes it 
against the spring load. The spring load is 
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adjusted to suit the conditions of working ; 
usually it is sealed at about 5 per cent. of work- 
ing pressure. 








Magnetic Oil Filter 





THERE are two essential requirements in the 
maintenance of an efficient lubricating system 
for machine tools. The first is that the machine 
operator should have positive evidence that the 
oil is actually flowing and that no breakdown of 
the pump or other failure of the lubrication 
system has taken place. The second is that the 
oil should be freed from all ferrous particles 
which are liable to cause excessive wear of the 
bearings, gears, &c. Despite the most efficient 
design and scrupulous cleaning of the internal 
parts of the machine, it is impossible to prevent 
entirely the presence of abrasive particles in the 
oil system. Such particles as gain access to 


Government Factories for 
Industry 


A RECENT announcement by the Board of 
Trade states that an additional twenty-nine 
Government factories have lately been allo- 
cated to various firms for civilian production. 
They represent an area of over 7,000,000 square 
feet and will eventually give employment to 
about 35,000 people. These allocations, like 
those already announced, make provision for 
a number of firms with important export con- 
nections, as well as for manufacturers of urgently 
required consumer goods, including parts and 
equipment needed for the housing programme, 
Up to the present 170 Government factories, 
with an area of 44,000,000 square feet, and esti- 
mated to provide employment for between 
300,000 and 400,000 people, have been allo- 





cated by the Board of Trade to private industry 

















‘* FILTRICATOR’’ MAGNETIC OIL FILTER 


the system will generally be those which are 
smallest. It is these smallest particles which 
are the most difficult to eradicate by fabric 
filters, and therefore they are the most 
dangerous. 

In addition to existing magnetic filter 
equipment, Philip’s Industrial, Ltd., of London, 
has now developed a combined unit, known as 
the “ Filtricator,” which both indicates oil 
flow and at the same time eliminates from the 
oil the finest of magnetic particles. The 
** Filtricator”’ comprises a light alloy casing 
with a large-diameter clear glass window in 
which the flow of oil can be seen. The oil flows 
from a small pipe in a steady stream to the oil 
sump, which is arranged immediately below the 
* Filtricator.”” The inside of the flow chamber is 
painted white, and even the clearest of oil can 
readily be seen. The vertical cylindrical part 
of the “ Filtricator ” contains one of the com- 
pany’s magnetic filters. This filter consists of 
a small ‘‘Ticonal’’ magnet of high power 
surrounded by a mild steel cage containing air 
gaps, in which the smallest magnetic particles 
are caught. The whole unit is attached to the 
removable cover, which is screwed on to the 
housing. Access for the oil is provided by a 
tin. gas nipple at the back of the “ Filtricator.”’ 
The maximum capacity is about 50 gallons per 
hour. In order to remove any collected material 
it is only necessary to unscrew the cap and slide 
the cylindrical filter cage from the magnet, 
when it can be washed clean, since out of contact 
with the magnet it does not retain the ferrous 
particles. The overall dimensions of the 
‘* Filtricator ” are 3in. high by 2}in. wide by 3in. 
from back to front, and the weight is 1 lb. The 
accompanying engraving shows the three com- 
ponents which form the unit, namely, the casing 
with the viewing window, the filter cage, and 
the “ Ticonal ” magnet. 








BRIGHTSIDE FouNDRY AND ENGINEERING CoM- 
Pany, Ltd., is transferring its London office on 
December 31st to Craven House, Northumberland 


or for use as Government training centres or 
disposals depots. It is stated that nearly all 
the larger Government factories have now been 
allocated, and the space so dealt with amounts 
to more than three-fifths of the total expected 
to become available. The present allocations 
include factories at Brough to the Blackburn 
Aircraft Company, Ltd.; at Keighley to John 
Lund, Ltd.; at Sutton-in-Ashfield to Sheep- 
bridge Stokes Centrifugal Castings Company, 
Ltd.; at Worksop to George Turton Platts 
and Co., Ltd.; at Shepperton to Walton Yacht 
Works, Ltd.; at Barking to Henry Browne and 
Sons, Ltd., for the production of aeronautical 
and marine instruments; at South Marston to 
Vickers-Armstrongs, Ltd.; at Stoke: Orchard 
to Roy Fedden, Ltd.; in the Birmingham area 
to Fisher and Ludlow, Ltd., Dunlop Rubber 
Company, Ltd., Metropolitan-Cammell Carriage 
and Wagon Company, Ltd., and Stern and Bell, 
Ltd.; at Coventry to the Standard Motor Com- 
pany, Ltd.; at Newcastle-under-Lyne to Rists 
Wires and Cables, Ltd.; at Stourbridge to 
Weldall and Assembly, Ltd.; at Sutton Cold- 
field to L. G. G. Charlesworth, Ltd.; in the 
area of Manchester, Bolton and Crewe to 
Crossley Motors, Ltd., Massey Harris, Litd., 
Dunlop Rubber Co., Ltd., de Havilland Air- 
craft Company, Ltd., Vulcan Foundry, Ltd., 
and Rolls-Royce, Ltd.; and at Rutherglen in 
Scotland to the Riverside Engineering Com- 


pany, Ltd. 








The Machine Tool Disposal 
Scheme 


In his address to the British Engineers’ 
Association at the Waldorf Hotel on Thursday, 
December 13th, Mr. J. Wilmot, the Minister of 
Supply and Aircraft Production, referred to the 
working of the machine tool disposal scheme, 


give British e 


class machine tools at what were really bargain 
prices, Judging by the results so far obtained, 
there was every evidence that the scheme had 
been welcomed by the engineering industry. 
Up to the middle of last week, Mr. Wilmot went 
on to say, the Ministry had sold through the 
scheme 12,401 tools, to a value of over £3} 
millions. Tools were now being sold at the rate 
of over 500 a week. This was in addition to 
over a million pounds’ worth of tools which 
had been sold to the holding contractors. The 
scheme had now advanced so far that the 
Ministry had been able to offer some machine 
tools to other countries in Europe, in order to 
help to restore their shattered industries. The 
Ministry did not offer such tools, however, until 
they had already been on offer to British buyers 
for four months, after which it was reasonable 
to suppose that they could be spared for other 
countries. He had been informed that there 
was so much interest in the scheme that for 
some of the tools offered there had been some 
slightly disappointed buyers who were not quite 
quick enough off the mark. There were to be 
more site sales, however, and he invited those 
requiring machine tools to attend them. 
Another example of Government help was the 
allocation of Government-owned factories to 
industry. So far, eleven Royal Ordnance 
factories and a number of aircraft factories— 
well-planned modern buildings—had been allo- 
cated by the Board of Trade from among those 
which had been built for war p Another 
valuable asset was the benefit of the exchange 
of information and experience on production 
methods and the spirit of co-operation which 
had been shown throughout the war period. It 
would, he thought, be greatly beneficial to the 
firms and the country if that spirit could be kept 
alive, and the trade and technical Press could 
play a very important role by publishing infor- 
mation of tnat kind. The Ministry of which he 
was proud to be the head was charged with the 
responsibility for the engi ing industry, and 
he (Mr. Wilmot) wanted to make that a happy 
and profitable partnership. 








Californian Reservoirs 





DEPLETION of ground water supplies by 
by the heavy demand of new war industries has 
emphasised the programme of the Los Angeles 
County Flood Control District, in the coastal 
plain of California, for the development of flood 
control and water conservation works. The 
system at present comprises eighteen dams and 
eighteen debris basins, controlling 447 square 
miles of mountain watershed, together with 
226 miles of flood channels, 2500 check dams, 
and seven water-spreading areas adjacent to 
some of these channels. The twelve large 
mountain reservoirs range in storage capacity 
from 1000 to 45,000 acre-feet. It is necessary 
to operate the reservoirs for both flood control 
and water conservation in order to cope with 
the intense storms that occur frequently in the 
Los Angeles drainage area and also to meet the 
demands of high agricultural development in a 
naturally arid region. This latter purpose is 
met by eonserving water which otherwise would 
waste to the ocean. During the period of severe 
storms, from December into March, the reser- 
voirs are operated primarily for regulation of 
flood flow. Releases then made contribute to 
ground water through percolation from stream 
beds and from “ spreading grounds.” Water is 
delivered to these ‘‘ grounds’’ whenever the 
quantity of water stored and the probable 
period between storms warrant the construction 
of temporary diversion dams in river beds or the 
operation of permanent diversion works in 
improved channels. After April, all available 
surplus stream flow is stored and used for direct 
domestic and agricultural supply, while any 
additional reservoir water is put into under- 
ground storage by percolation in channels and 
spreading grounds. In this way the cycle is 
completed and the reservoirs are ready for flood 
regulation before the next flood season begins. 
The spreading grounds total about 2000 acres, 


the primary purpose of which, he said, was to| formed as a series of basins through which the 
mngineers the opportunity andj flood waters flow in succession and finally 





incentive to re-equip their factories. with first- 
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The prices quotea herein relate to bulk quantities. 


Tube Investments, Ltd., and Reconstructioa 

At the annual general meeting of Tube 
Investments, Ltd., on Wednesday, December 12th, 
the chairman, Mr. I. A. R. Stedeford, presented an 
interesting review of the company’s achievements 
during the war years, and made reference also to the 
various schemes of reconstruction and modernisa- 
tion which were being undertaken to meet future 
needs. He said that the company’s first post-war 
objective was to modernise all its factories and 
bring them to the highest pitch of technical effi- 
ciency. In the aluminium division, the company 
had recently purchased two factories which it 
erected for the Government at Redditch for the 
manufacture of light alloy products, and in the 
bicycle division a suitable Government factory at 
Newtown, Montgomeryshire, had been taken over. 
Extensions in the company’s electrical division 
were also planned, and schemes for the steel tube 
division provided for a careful rationalisation of 
production within the group to improve economic 
and technical efficiency and thereby competitive 
power in the world’s markets. Similar modernisa- 
tion was planned for the general division. These 
plans altogether, Mr. Stedeford stated, were esti- 
mated to cost ultimately £4 million? Turning to the 
subject of export policy, Mr. Stedeford said that 
the company desired to make its full contribution 
and to this end the markets of the world were the 
subject of constant and special study. During the 
past twelve months trained technical representatives 
of Tube Investments, Ltd., had visited Egypt, 
Turkey, Iraq, Portugal, Switzerland. Canada. the 
U.S.A., and South America, Australia, New Zealand 
and South Africa. Discussions had taken place 
with leading Indian industrialists over here, and it 
was likely that a mission would be leaving for India 
in the New Year; also a Chinese graduate had 
spent two years in the company’s factories making 
an intensive study of its products and methods of 
production. The company’s exports had already 
reached a scale at least 50 per cent. greater than 
pre-war, but bearing in mind the opportunities 
which at present existed, this was not regarded as 
an achievement of any particular merit. No diffi- 
culty was anticipated in securing export business 
forthe next year or two; the problem would be in 
deciding how to apportion the restricted supplies 
of labour and material between the various markets. 
In time, Mr. Stedeford continued, that position 
would alter, and a sellers’ paradise would transform 
itself into an ordinary buyers’ market in which 
assuredly there would be many eager and com- 
petitive suppliers. In the keen world competition 
which was bound to come, productive efficiency 
alone was not enough, for efficiency did not end in 
just manufacturing at low costs. It required that 
the product manufactured must compete in the 
world’s markets not only in price and performance, 
but also in appearance. Mr. Stedeford said that he 
welcomed, therefore, the recent move by the Board 
of Trade to institute the Council of Industrial 
Design, for he appreciated the fundamental influence 
of design in winning and holding overseas markets. 
Before British industry there was an unparalleled 
opportunity, but we were confronted to-day in 
far too many directions with the anomaly of falling 
outputs. Instead of being keyed up to supply the 
great needs of the world, we were getting queued up 
—producers and consumers alike. The wheels of 
industry were not yet moving freely and naturally, 
and no opportunity must be lost in cutting the 
strings and clearing away the war-made bottle- 
necks which stood between us and this boundless 
trading opportunity. 


British Trade in October : 
From ‘“ Accounts Relating to the Trade 

of the United Kingdom During October, 1945” 
(H.M, Stationery Office, price 2d.), it may be 
seen that the volume of goods actually imported 
and exported was lower than in August or 
September, as a result of the dock strike. The 
value recorded for exports in October was 
£42-8 million, which was £13 million higher than 
the low September figure, but it is pointed out that 
this apparent increase is explained by the fact that 
the October figure includes substantial arrears of 
entries relating to goods actually shipped in earlier 
months. In addition, there was a rise of £4 million 
between September and October in the recorded 
value of relief exports to liberated countries. Apart 
from the groups affected by relief shipments, there 
were two outstanding cases where exports recorded 
in October were more than double the preceding 
average for this year. These were iron and steel 
and coal, for each of which exports have lately been 
showing an expansion. The rise for iron and steel 
has been continuous, while that for coal is accounted 
for partly by commercial shipments being made to 
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the Continent instead of supplies going through 
military channels. There was a similar increase for 
coke and manufactured fuel. The total value of 
imports during the month of October was 
£71,404,011, one-quarter below the average for the 
first. nine months of the year. Re-exports in October 
amounted to £5 million, or half a million more than 
the average for the preceding five months, 


Scotland and the North 

The demands upon Scottish iron and steel- 
works are growing more insistent as the consuming 
industries make headway in their peacetime 
activity, and the end of the period is approaching 
with a big weight of business to be carried over 
into the New Year. Engineering works at home, 
particularly locomotive, rolling stock, machine 
tool, and boiler-building firms, are busy, and are 
consequently calling for bigger deliveries of iron 
and steel. The shipbuilding industry also now has 
a great deal of work in hand, and although its 
demand upon the iron and steel industry has not 
yet by any means reached its peak, it is steadily 
increasing. When more labour becomes available 
there will undoubtedly be a further expansion in 
the request for iron and steel of most descriptions. 
Export business, too, is naturally a prominent 
feature at present, and considerable tonnages of 
iron and steel are now on order for shipment to 
European and other countries. In some cases the 
shortage of shipping space is causing difficulty with 
regard to overseas orders ; but, nevertheless, export 
business is regularly increasing. Iron and steel 
producers are therefore endeavouring to maintain 
outputs which will keep pace with the demand 
although the problem of fuel causes a good deal of 
anxiety. Fuel supplies are only just sufficient to 
enable the present rate of output to be maintained 
and if steel production is to be increased then bigger 
fuel deliveries are essential. Makers of steel sheets 
are still receiving numerous inquiries both from 
home and overseas sources. The demand for light- 
gauge black sheets continues to be particularly 
strong. and there is also a good deal of pressure for 
galvanised sheets. With regard to black sheets, 
most of the orders that can be placed are not likely 
to be delivered for six months or more, and in the 
case of galvanised sheets even more distant delivery 
dates are named, in view of the prevailing shortage 
of skilled labour at the galvanising plants. Re- 
rollers of small bars and sections now hold good 
order books, and their outputs have shown con- 
siderable improvement in the last few months. The 
demand for hoops has strengthened, and there is 
also a keen business in reinforcing rods. Although 
some of the semis purchased in the Dominions are 
now reaching this country, supplies are not too 
good, and re-rollers would be glad to obtain more 
adequate quantities. Blast-furnaces in Scotland 
are keeping up their outputs of basic and foundry 
pig iron, although they, too, are anxious about fuel 
supplies. In Lancashire, generally, favourable 
trading conditions prevail in the iron and steel 
industry. Most grades of pig iron are passing 
steadily into consumption and users are, in most 
cases, buying promptly to the full extent of their 
licences. The foundries have a fair amount of work 
in hand, although in some sections rapid recon- 
version to normal working is hindered by the 
shortage of skilled foundrymen. In the finished 
iron trade deliveries of best and Crown quality bars 
against running contracts are well maintained, with 
a fair amount of new business also being trans- 
acted. Business in most sections of the steel market 
is satisfactory. 


The North-East Coast and Yorkshire 


Iron and steel producers on the North-East 
Coast have lately been experiencing some difficulty 
on account of transport delays, and although the 
plants are keeping up big outputs it is by no means 
easy to meet delivery obligations, Business in the 
last week or so appears to have been a little 
restrained, owing, no doubt, to the proximity of the 
holidays, but also to the fact that many producers 
are not anxious to add further to their order books 
while their commitments for forward delivery are 
so heavy. The- demand has not lessened in any 
degree, as numerous inquiries from home and over- 
seas buyérs are regularly coming in. The pressure 
for bigger steel exports continues to increase, 
and there are now many home needs also, the 
urgency of which is well.appreciated. There are 
no evident changes in the pig iron position, apart 
from increasing pressure on the part of the light 
castings foundries for . bigger supplies. These 
foundries are steadily improving their activity, and 
there is undoubtedly assurance of plenty of work for 
a long time to come. Stocks of foundry iron, both 
at the furnaces and the foundries, are very low, and 








the limited local make does not meet the present 
demand, with the result that users are more than 
ever dependent on producers in the Midlands for 
their supplies. General engineering and jobbing 
foundries are now steadily replacing their cancelled 
war contracts by civilian business, but the grades 
of pig iron which they require are in somewhat 
easier supply. The demand for steel now covers 
nearly all descriptions, makers of heavy steel joists, 
for instance, having more orders in hand than for 
some time past. Producers of most other descrip- 
tions are now well booked for the first period of 
next year and beyond. Plate mills are working at 
a high rate, with shipbuilding specifications coming 
to hand more freely, and with the engineering 
industries in general making increasing demands. 
The rail mills are actively engaged, and a big tonnage 
of steel is also being taken up in the form of props, 
arches, and roofing bars for the collieries. The 
sheet mills remain inundated with work, and few 
of them in this area are able to take on any further 
orders at the moment. Their present commitments 
will take up all their output for the next six months 
at least. Light-gauge black sheets have the most 
extensive demand, but there is also a good deal of 
pressure for galvanised sheets, outputs of which are 
restricted by the labour shortage. There is still 
anxiety over supplies of billets, sheet bars, and 
semi-finished steel generally. MRe-rollers are con- 
suming more than British producers are able to 
supply, though further imports from the Dominions 
will no doubt help in some measure. Meanwhile, 
re-rollers eke out their deliveries of primes as far as 
possible by the use of suitable defective billets, 
crops, &e. The Yorkshire iron and steel industry 
is progressing as favourably as is possible whilst so 
many problems associated with reconversion to 
peacetime activity remain in evidence. Plants pro- 
ducing basic steel are quite busy, and there is also a 
reasonably good demand for acid-carbon steel. 


The Midlands and South Wales 


Most sections of the Midlands iron and 
steel industry are now well engaged, and trading 
conditions make steady improvement. Problems 
connected with the conversion of industry to its 
peacetime basis, however, are still giving concern 
to manufacturers, and it does not seem that the 
labour situation has eased to any great extent. 
Steel producers are dealing with a growing volume 
of business, their present orders aggregating a 
considerable tonnage. The sheet mills remain the 
busiest section of the steel trade, and in view of 
the sustained demand for light-gauge sheets this 
high rate of activity will rule for many months to 
come. Consumption of sheet bars is heavy, and 
re-rollers are also regularly using big tonnages of 
other semis, as there is a good demand for small 
bars, light sections, and strip which keeps the mills 
steadily engaged. Square and flat billets particu- 
larly are wanted by the re-rollers. The supplies 
from the Dominions are helping to ease the situation 
a little, but further deliveries are awaited. Pro- 
ducers at home are maintaining big outputs of 
semis, but even so they cannot meet all the demand. 
The plate mills have added to their order books 
during the present period, there being an increasing 
request for material required by shipbuilders and 
boilermakers. Business in heavy joists and sections 
is showing signs of revival. The market for special 
steels, however, is not very active. There are no 
changes to record regarding the pig iron trade. 
The light castings foundries continue to be as busy 
as their labour strength will allow, and are assured 
of a brisk demand for their products for some time 
to come. Deliveries of the high-phosphorus iron 
which they require are meeting their present needs, 
but there is no surplus. Activity in the general 
engineering foundries appears to be developing 
fairly satisfactory, although, naturally, outputs are 
not at the high rate which prevailed during the war 
years. Finished iron plants are well employed. 
There is a good demand for best bars, and Nos. 3 
and 4 quality bars are in steady request. In South 
Wales, iron and steelworks are well employed, and 
would undoubtedly develop their activity stil] 
more if fuel supplies and the labour situation could 
be improved. In the finished steel trade there is a 
livelier demand for both heavy and light plates, 
and the mills have a satisfactory amount of work in 
hand. There is, furthermore, some improvement 
in the call for heavy sections, whilst quite a brisk 
business is being transacted in light structural 
material. Makers of steel sheets remain fully 
booked and are generally unable to consider furthe1 
business at present, except for distant delivery, 
There is no diminution in the strong demand for 
semi-finished materials, considerable tonnages of 
soft and other steel billets and steel sheets and tin- 
plate bars passing regularly into consumption. 
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Rail and Road 


G.W.R. Sueerme Cars.—In addition to that 
of restaurant cars, the internal decoration and 
refurnishing of sleeping cars of the Great Western 
Railway is in hand, and in this instance a com- 
eos transformation in the internal appearance will 

made by taking advantage of recent advances 
in the development of plastics. The walls of the 
sleeping berths will be panelled with a woven 
material in beige and apple green, which will be 
mounted on panels and plasticised, forming a 
surface which is smooth and easily cleaned, but 
retains the pattern of the woven material, an 
ap ce not at present usually connected with 
plastics. The compartment doors will be veneered 
in burr walnut. The inset table will have a smooth 
plastic finish in light green. 


New Motor VEHICLES.—The Minister of War 
Transport announces that in view of the increased 
production anticipated in 1946 he has decided to 
discontinue at the end of the year the system of 
licences to acquire all types of new motor vehicles 
(private cars, goods vehicles, and public service 
vehicles). Accordingly, no further licences will be 
issued by the Ministry. The manufacturers have 
undertaken to supply new vehicles to holders of 
licences to acquire already issued before meeting 
the orders of other customers. The Minister is also 
removing at the end of the year the control on the 
sale of second-hand public service vehicles which 
will no longer need the authority of a licence from 
the Regional Transport Commissioner. Before 
entering into any commitment to buy-a goods 
vehicle or public service vehicle, the intending 
purchaser should make the usual inquiries to satisfy 
himself that the Regional Transport Commissioner 
is prepared to grant him a permit authorising its use. 


Miscellanea 

FINIsHED STEEL Exports.—A few days ago the 
President of the Board of Trade was asked in 
Parliament how finished steel products had been 
allocated as between home requirements and the 
export market up to June, 1946. Sir Stafford 
Cripps replied that the steel allocation for the early 
part of 1946 was still.under consideration and that 
careful attention would be given to a sufficient 
allocation for export. 


Tron AND STEEL PRopuction.—Figures showing 
the production of iron and steel during the month 
of November have now been issued by the Ministry 
of Supply, and again show an increase over preced- 
ing months of this year. Weekly average produc- 
tion figures for November, with the annual rate 
given in parentheses, were :—Pig iron, 150,000 tons 
(7,800,000 tons) ; steel ingots and castings, 247,700 
tons (12,878,000 tons). 


Coat Exrorts.—It was stated recently in Parlia- 
ment that the amount of coal allocated for export 
from the British zone in Germany was 900,000 tons, 
to be increased to 1.200,000 tons if transport 
facilities permitted. The export allocations for 
January and February had yet to be agreed upon 
by the four occupying Powers. Shortage of trans- 
port, it was pointed out, was the chief bottleneck 
in the coal supplies, and as long as this continued 
the economics of both Germany and the liberated 
territories would be adversely affected. 


GENERATION OF ELEcTRIcITY.—Official returns 


rendered to the Electricity Commissioners show] to the board, and Mr. F. W. Benson, M.I.N.A., has 


that 3463 million units of electricity were generated 
by authorised undertakers in Great Britain during 
the month of November, 1945, compared with the 
revised figure of 3598 million units in the corre- 
sponding month of 1944, representing a decrease of 
135 million units, or 3*7 per cent. During the 
eleven months of 1945 up to the end of November 
the total amount of electricity generated by autho- 
rised undertakers was 33,601 million units, as com- 
pared with the revised figure of 34,612 million units 
for the corresponding period of 1944, representing 
a decrease of 1011 million units, or 2-9 per cent. 


Contracts and Orders 


IsmarLiA VALVE Company, 17, Victoria Street, 


London, S8.W.1, has received an order for Ismailia requested to note 
locomotive water column valves from the Egyptian | phe necessary inf: formation ehould reach 


State Railway Administration. 


On behalf of the Turkish State Maritime Trans- 
port Purchasing Legation, Robert W. Hunt and Co., 
of London, have placed with British Oil Engines 
(Export), Ltd., an order for four marine propulsion 
engines by Mirrlees, of Stockport, aggregating 


Glasgow, for almost sixty years, and is at present 
joint managing director, will retire from active 
participation in the management of the business at 
the end of this year, but will retain his seat on the 
board and act as deputy chairman. Mr. Robert W. 
Lamont will be managing director as from January 


having notices of meetings inserted in this’ column, are 
. in order to make sure o } gon ses tpype 
on, or 

hefore, the morning of the Monday of the preceding 


the meetings. 


the meeting is to be held should be clearly stated. 


Association for Scientific Photography 
Thursday, Jan. 3r?.—-British Council, 6, Hanover Street, 
W.1. ‘Glass and Photography,” 


Memoranda 


Personal and Business 


of Merz and McLellan. 
the British Thomson-Houston Company, Ltd. 


research with General Refractories, Ltd., Sheffield. 


Company (1938), Ltd. 
Mr. F. D. SmrrH has been appointed general 
manager of Britannic Electric Cable and Con- 
struction Company, Ltd. 
Mr. C. 8. F. Grrure, Mr. C. E. Thomas, and 
Mr. W. J. Gray have been appointed production 
managers at the new Dunlop factory at Speke, 
Liverpool. 
Dr. H. R. Hutme has been appointed scientific 
adviser to the Air Ministry, responsible for planning 
operational, administrative, and training research 
for the Royal Air Force. 
Mr. Davip P. Ransome, personal assistant to 
the works director of Ransomes, Sims and Jefferies, 
Ltd., Ipswich, is joining the staff of Personnel 
Administration 130, Mount Street, W.1. 
Mr. E. V. PANNELL is retiring at the end of the 
year from the management of the Birmingham office 
of the British Aluminium Company, Ltd., after 
thirty-four years’ service with the company. 
Sm Cuartes H. Newron, chief general manager 
of the London and North-Eastern Railway, has been 
elected chairman of the general managers’ con- 
ference at the Railway Clearing House for 1946. 
Mr. J. M. Wisuart is relinquishing his post as 
general manager of the Manchester Corporation 
Rivers Department to join the board of Ames 
Crosta Mills and Co., Ltd., as a technical director. 
JOHN FowLER AND Co. (LEEDS), Ltd., announce 
that their London address is now Byron House, 
7-9, St. James’s Street, S.W.1 (telephone, Whitehall 
0484; telegrams, ‘‘ Steamplow, Piccy, London ”’). 
Mr. B. Hattows Garsipe, A.M.I.E.E., has been 
appointed managing director of the Britannic 
Electric Cable and Construction Company, Ltd., 
and of Hopkinson Motors and Electric Company, 
Ltd. 


Tue L.N.E.R. Ratway announces that Mr. R. 
Peters, district engineer, Edinburgh, is retiring on 
January 26th, 1946, and that Mr. J. Scott, assistant 
district engineer, Newcastle, has been appointed to 
succeed Mr. Peters at Edinburgh. 
Mr. GrorGE F. TWEEDY will retire at the end of 
the year from the management of the Neptune 
Engine Works of Swan, Hunter and Wigham 
Richardson, Ltd., Wallsend-on-Tyne. He will 
remain a director of the company, which he has 
served for fifty-three years. 
Lizvut.-Cotonet H. Ricca, director of Ruston 
and Hornsby, Ltd., has been elected President 
of the British Engineers’ Association, in succession 
to Mr. Cecil Bentham, who has held the office since 
1942, Mr. Bentham has now been elected Honorary 
Treasurer of the Association. 
Mr. K. E. Grete has retired from his position as 
managing director and from the board of Scott’s 
Shipbuilding and Engineering Company, Ltd. 
Mr. R. Brown has been appointed a director and 
general manager of the company. Mr. Archibald 
Alexander, the secretary, has also been appointed 


been appointed shipbuilding general manager. 
Mr. Harry Watt, who has been associated with 
Watson, Laidlaw and Co., Ltd., Laidlaw Street, 


Ist next. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, ben desirous of 





In all cases the tT1mE and PLACE at which 


A. J. Hollands. 


Mr. A. Assort, A.M.I.E.E., has joined the staff 
Mr. E. S. Lirrie has been appointed secretary of 
Dr. H. M. Grass has been appointed director of 


Mr. Grorce M. Smrsert has been appointed a 
director of the North-Eastern Marine Engineering GC 


Chartered Surveyors’ Institution 
Monday. Jan. 7th.—12, Great George Street, West- 
minster, S.W.1. ‘“ Town Planning Interim Develop. 
ment and Repair of War Damage,” H. G. May. 
5.30 p.m. 
Institute of British Foundrymen 


To-day, Dec. 2\st.—Fatxmrxk Section: Temperance 
Cafe, Lint Riggs, Falkirk. Short papers. 7 p.m. 


Institute of Fuel 
Wednesday, Jan. 2nd.—lnst. of Electrical Rogie, 
Savoy Place, Victoria Embankment, W.C.2 
“* Waste Heat Boilers,’ W. Gregson. 6 p.m. 


Institute of Welding 
Thursday, Jan. 10th.—S. Lonpon Branow: County 
Technical Colle Stoke Park, Guildford. ‘The 
Appin of elding to Agricultural Machinery,” 
Bainbridge. 7.30 p.m. 


Institution of Automobile Engineers 
Tuesday, Jan. 1st.—Inst. Mechanical Engineers, Storey’s 
Gate, Westminster, 8.W.1. ‘‘ Some Problems in the 
Successful Development sa a High-Duty Engine,” 
A. Towle. 5.30 p.m. 


Institution of Civil Engineers 

Tesday, Jan. 1st.—Rattway Section: Great George 
Street, Westminster, S.W.1. “ Folkestone Warren 
Landslips: Researches Carried Out in 1939 by 
Southern Railway Company,” A. H. Toms. 
5.30 p.m. 

Tuesday, Jan. 8th.—Roap Section: Great George 
Street, Westminster, S.W.1 “Some Economic 
a cts of Modern Earth- Moving Equipment,” 

- Mitchell. 5.30 p.m. 


Institution of Electrical Engineers 
Thursday, Jan. 3rd.—S. Miptanp CENTRE: Grand 
Hotel, Birmingham. ‘‘ Atomic Energy,’’ Professor 
M. L. Oliphant. 6 
Monday, Jan. 7th.—8. throtaxp CentTRE: James Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. ‘The Electrical Engineering Industry 
in After-War Economy,” G. L. E. Metz. 6 p.m.— 
Lesmmeut StupENts: Savoy Place, Victoria Em- 
bankment, W.C.2. ‘Electrical Measurement of 
Temperature,” R. J. Redding. 7 p.m.—MERSEY 
CENTRE : Royal Institution, Col uitt Street, Liver- 
ool. om rational Control of Plectricity ’ Supply 
ystems,” W. Kidd and E. M. 8. McWhirter. 6 p.m. 
Wednesday, Jan. 9th.—ScorTisH CENTRE: Royal Tech- 
nical College, ag Street, Glasgow. ‘‘ Frequency 
Modulation,” K. R. Sturley. 6.15 p.m.—TRAans- 
MISSION SECTION : Savoy Place, Victoria Embank- 


ment, W.C.2. ‘Steel Tower Economics,” P. J. 
Ryle. 5.30 p.m. 

Siecle, Jan. 10th.—Instatiations Section: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Con- 


trol of Electrical Installation Work,” W. R. Watson. 
5.30 p.m. 


Institution of Heating and Veritilating Engineers 


Wednesday, Jan. 9th.—72, Victoria Street, 8S.W.1. “‘A 
Factory in a Railway Tunnel,” 8. C. Mount. 


Institution of Locomotive Engineers 
Wednesday, Jan. 2nd.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, 8.W.1. ‘‘ A Modern 
Locomotive History: Ten Years’ Dev. elopment on 
the L.M.S., 1923 to 1932,” E. S. Cox. 6 p.m. 


Institution of Mechanical Engineers 

To-day, Dec. 21st.—Storey’s Gate, Westminster, S.W.1. 
Informal. “The Awful Compromise,” Sir Claude 
Gibb. 5.30 p.m. 

Thursday, Jan. 3rd.—Mwianp Brancu: Grand Hotel, 
Birmingham. “ The Utilisation of Nuclear Energy,” 
Professor M. L. Oliphant. 6 p.m. 
Monday, Jan. 7th.—N.E. Brancu: 
Neville Hall, Newcastle-on-Tyne. 
of the Future,” G. H. Martin. 6 p.m 
Saturday, Jan. 12th.—Lonpon GRADUATES : Svorey’s 
Gate, Westminster, 8.W.1. “Fuel Injection System 
on Diesel Engines,” 8. Sarwal. 3.30 p.m. 


Institution of Production Engineers 
To-day, Dec. 2\st.—EasteRN Counties SECTION : 
Electric House, Ipswich. “‘ Accident Prevention, 
with Special Reference to Engineering Machinery,” 
R. K. Mawson. 7.15 p.m. 
Saturday, Jan. 5th.—-N.E. GRADUATES : 
St. John Street, Newcastle-on-Tyne. 
ing. 6.30 p.m. 
Monday, Jan. th.—COVENTRY GrapvuaTKs: Technical 
College, Coventry. “Designing for Efficient Pro- 
duction,” R. R. Brittain. 7 p.m. YORKSHIRE 
Szcrion: Hotel Metropole, Leeds.  ‘‘ Electronics 
in Production in Engineering,” E. W. Forster. 7 p.m. 
Tuesday, Jan. 8th—LuTron anp District SECTION : 
Town Hall, Luton. Film on “Grinding.” 7 p.m. 
—BreMincHaM GrapvaTEs: James Watt Memorial 
Institute, Great Charles Street, Birmingham. Dis- 
cussion. 7 p.m. 
Wednesday, Jan. 9th.—MAaNCHESTER GRADUATES: 
College of Technology, Manchester. “* Modern 
Foundry Practice,” J. W. Gardom. 7.15 p.m. 
Junior Institution of Engineers 
Saturday, Jan. 6th.—N.W. Srorion: Manchester 
Geographical Society, 16, St. Mary’s Parsonage, 
Manchester. ‘Idea in Engineering,” A. N. 
Haworth. 2.30 p.m. 
Manchester Geographical and Mining Society 
Tuesday, Jan. 8th.—Engineers’ Club, Albert Square, 


Mining Institute, 
“* Power Stations 


Gas Company, 
Social even- 





Manchester. ‘‘Seven Years’ Experience of Skip 
Winding,” E. Hart. 3 p.m. 
Women’s Engineering Society 
Thureday, Jan. 10th—MancuesterR Branco: Engi- 
neers’ Club, Albert Square, Manchester. ‘“‘ Ships’ 








1000 8.H.P. 





6.15 p.m, 


Engines,” G. W. G. Canter. 6,30 p.m. 
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A Seven-Day Journal 


P. and O. Tonnage Replacement 


At the one hundred and fifth annual general 
meeting of the Peninsular and Oriental Steam 
Navigation Company, which took place in 
London last week, Sir William Currie in his 


,chairman’s address made reference to the 


problems of tonnage replacement. He said 
that one of the main problems of shipping which 
was causing the gravest concern was the high 
cost of new tonnage. Owing to the company’s 
wise policy of depreciation in the past, a sum 
of £9,292,421 was now in the tonnage replace- 
ment reserve. But that sum, he went on to 
say, based on the cost of the ships built in 1937, 
1938, and 1939, only went halfway towards 
the cost of meeting new tonnage, as to-day’s 
building prices were 100 per cent. over those of 
the pre-war years. Sir William made a brief 
reference to the proposals of the Cohen Com- 
mittee on the Companies Act, and pointed out 
that shipping companies, no less than banks and 
insurance companies, must be permitted to lay 
aside secret reserves, if the difficulties of tonnage 
replacement in the future were to be successfully 
met. During the war the company had been 
unable to lay down any passenger ships, but this 
year it had obtained delivery of two cargo 
ships. Orders for four 9200 gross ton cargo 
ships and a 29,000 gross ton 23-knot liner for 
the Australian trade had been placed. Plans 
made in connection with the company’s friends, 
the Orient Line, would reduce the period of 
voyage by eight days between London and 
Fremantle, compared with the pre-war schedule. 
The new service would be maintained by fewer, 
but larger and faster, vessels, thus reducing the 
capital outlay. The sailings would be regular, 
but less frequent. The future programme 
visualised substantial reductions in the voyage 
timings to Bombay, to the Straits and China, 
and vice versa, At the beginning of the war the 
fleet of the P. and O. group, consisted of 363 
vessels of 2,213,976 gross tons, and the losses 
had been 176 vessels of 1,194,033 gross tons. 
Additions to the fleet between September Ist, 
1939, and the present time had been 67 ships 
of 419,804 gross tons, and the number of ships 
now building or contracted for was 49 of 398,000 
gross tons. The replacement of the older ships 
would have to be faced, and if a full replace- 
ment programme spread over the next five 
years were to be put in hand, not ship for ship, 
but as the boards of the various associations 
and companies deemed expedient with a view 
to protecting their various trades, cash would 
be required to be found, over and above the 
resources of the group, to the extent of some 
£12,000,000. 


Blackburn Aircraft, Ltd. 


At the end of last week, the directors of 
Blackburn Aircraft, Ltd., announced the 
appointment of Mr. W. 8. Farren, F.R.5S., 
M.I. Mech. E., F.R.Ae.S., as technical director 
of the company. Mr. Farren has been Director 
of the Royal Aircraft Establishment at Farn- 
borough since July, 1941, and is being released 
by the Government in order that he may take 
up his new duties on January Ist. He was born 
at Cambridge in 1892 and was educated there 
at the Perse School and Trinity College. In 
the 1914-18 war he worked at the Royal Air- 
craft Factory under Major F. M. Green and was 
in charge of aerodynamic design and experi- 
ment. In 1918, Mr. Farren joined Major Green 
at Armstrong Whitworth Aircraft under Mr. 
J. D. Siddeley (now Lord Kenilworth), and in 
1920 he went to Cambridge University as 
lecturer in the Engineering Department under 
Professor Inglis, retaining his connection with 
the Armstrong Whitworth Company in a con- 
sultative capacity for a further fifteen years. 
Later, he turned his attention again to aero- 
nautics and was university lecturer under 
Professor Melvill Jones. Mr. Farren also 
lectured for several years on aircraft structures 
at the Imperial College, London, and at various 
times he has been a member of the Aeronautical 
Research Committee, contributing papers to 





its publications and to the “ Proceedings ” of 
various learned societies. He became a Fellow 
of -Trinity College, Cambridge, in 1934. In 
1937, Mr. Farren joined Dr. David Pye, Director 
of Scientific Research, Air Ministry, as his 
deputy, and was immediately involved on the 
one hand, in the early history of the gas turbine 
and of jet propulsion, and, on the other, in the 
re-armament programme. In 1939, he was 
appointed Deputy Director of the Air Ministry’s 
Technical Development Department, becoming 
Director in 1940, and in July, 1941, on the 
retirement of Mr. A. H. Hall, he returned to 
Farnborough as Director of the Royal Aircraft 
Establishment. 


Coal Industry Nationalisation Bill 


On Thursday, December 20th, Mr. Robert 
Foot, the Chairman of the Mining Association 
of Great Britain, issued the following statement 
with regard to the Coal Industry Nationalisa- 
tion Bill. The Association, he said, had not 
seen the Bill until it was made public that day. 
The Bill was a complicated one and would 
obviously require the most careful examination 
by colliery owners throughout the country and 
by their technical and legal advisers. At this 
moment, Mr. Foot went on to say, the Mining 
Association would only say two things: first, 
with regard to the terms of reference to the 
tribunal, which is to fix the compensation for 
certain assets, the Association has agreed these 
with the Ministry of Fuel and Power ; secondly, 
the Association recalls its announcemént pub- 
lished on September Ist last, in which the 
colliery owners reiterated their belief that 
private enterprise was the right basis for the 
efficient conduct of the coal mining industry 
in the national interest, a belief to which they 
still firmly adhere. In view of the announce- 
ment of the legislation to transfer the industry 
from private enterprise to public ownership the 
colliery owners placed themselves at the disposal 
of the Government in connection with (1) the 
working out of the necessary organisation to be 
created on the basis of public ownership; (2) 
the arrangements for facilitating the eventual 
transfer to the new organisation; and (3) 
co-operation in order to secure the highest 
possible output in the interim period. The 
Minister of Fuel and Power accepted the second 
and third of these offers, which the owners are 
implementing, but he rejected the first, thus 
making it quite clear that the Government was 
not consulting anybody about the legislation. 


Agricultural Machinery Requirements 


AN interim review of Great Britain’s agri- 
cultural machinery requirements was issued at 
the end of last week by the National Farmers’ 
Union. It has been prepared as a basis for a 
clarification of the present machinery position, 
and indicates certain trends of development for 
the future. With the end of the war, the agri- 
cultural industry is in a position whereby it is 
faced with much restricted supplies of imple- 
ments and machines at a time when a sustained 
effort for food production is required. More- 
over, it is pointed out, the limited amount of 
machinery available has been worked at high 
pressure over a long period of years, under 
circumstances which precluded adequate servic- 
ing, maintenance, and repair. Furthermore, the 
need for rehabilitation of the engineering 
industry on a peacetime programme of planned 
production, coupled with the necessity to con- 
serve the nation’s financial resources and to 
expand exports, should, it is claimed, encourage 
British industry to cater for the machinery 
requirements of agriculture. The review covers 
tractors, cultivating implements, corn drills 
and other planting machinery, hay and corn 
harvesting machinery, including threshers and 
balers. Dealing with tractors, it is stated that 
further developments are to be expected in 
tractor design as a whole, but more particularly 
in the sphere of track-laying machines, and it is 
estimated that an annual production of 1500 of 
this type of tractor is necessary. Annual 


requirements of tractor ploughs are estimated 
at 20,000, of disc harrows 9000, of cultivators 
15,000, and of seed and fertiliser drills 6800. 
The review discloses that there were less than 
200 combine harvesters in this country prior to 
the war, but between 1940 and 1944 2386 were 
imported. The experiences of the 1945 harvest 
have furtherstimulated the demand foreombines 
of existing types, and it is considered that not 
less than 6000 machines are at present required. 
When this demand is satisfied, an annual pro- 
duction of 1200 combine harvesters is estimated 
to be necessary for replacement purposes. 


The Government and Merchant 
Shipping 

BEForE the House of Commons rose for the 
Christmas recess, a statement of Government 
policy with regard to the control of merchant 
shipping was made by the Minister of War 
Transport, Mr. Alfred Barnes. Mr. Barnes said 
that the Government had decided that dry 
cargo ships, other than those employed in 
trooping or other direct military or naval 
service, should be released from requisition 
after March 2nd, 1946, when the present 
charters expired. In order to secure the best 
use of the country’s limited shipping resources, 
however, it would be necessary to retain some 
control in a different form. The Government 
desired to restore responsibility and initiative 
for the operation of shipping to the shipping 
industry to the fullest extent practicable, but 
must ensure that sufficient tonnage was avail- 
able to lift essential imports into this country 
and for other purposes necessary to economy 
and security. The form of control would be 
appropriate to a transitional-period and would 
be relaxed as circumstances permitted. The 
Government would reserve the right to exercise 
the power of requisition if cireumstances should 
require, and the necessary power would remain 
in being. The form of control proposed would 
call for full co-operation by the shipping 
industry with the Ministry of War ‘Transport, 
and Mr. Barnes said that he felt sure that it 
would be forthcoming just as it had been during 
the war. As already announced, tankers would 
be released from requisition as they completed 
their voyages after the end of the year, and they 
would remain subject to control by licence 
thereafter. Passenger ships and other ships 
employed directly in military or naval service 
would remain under requisition so long as 
military and naval requirements made that 
necessary. It was also proposed to adjust 
the terms on which Government-owned ships 
would be offered to British shipowners. 


Sir Harold Hartley’s New Appointment 


Ir is announced by the Ministry of Civil 
Aviation that Sir Harold Hartley has accepted 
an invitation from the Minister of Civil Aviation 
to become an additional member of the board 
of British Overseas Airways Corporation. Sir 
Harold has resigned his position as vice- 
president of the London Midland and Scottish 
Railway Company, the chairmanship of Railway 
Air Services, and the deputy governorship of 
the Gas Light and Coke Company. We may 
recall that Sir Harold has been the chairman 
of Railway Air Services since 1934. Throughout 
the war, in addition to his already heavy railway 
duties, Sir Harold was very closely associated 
with various Government Departments, espe- 
cially in the development of fuels for aviation 
and the position he held as scientific adviser to 
Mr. Geoffrey Lloyd, at the Ministry of Petroleum 
Warfare, in which capacity he assisted in 
solving some of the scientific problems which 
occurred in the development of the “ Fido” 
scheme for the dispersal of fog at airfields. As 
vice-president of the London Midland and 
Scottish Railway Company he was responsible 
for the administration of the L.M.S. workshops, 
which, under the direction of the company’s late 
chief mechanical engineer, Mr. C. E. Fairburn, 
made an important contribution to. wartime 





aircraft production and repair work. 
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Shale Oil 


No. Il—(Continued from 


AX entirely different type of modern plant 
is represented by the Davidson retort, 
Fig. 5, a rotary pattern, designed also to 
keep the shale moving during carbonisation, 
and made by Patent Retorts, Ltd., 5, Vic- 
toria Street, London, 8.W.1. This retort 
was originated by T. M. Davidson, M_I. 
Chem. E., primarily with a view to handling 
Estonian shale, a shipload of which was 
brought to Colchester in 1928 and treated in 
an experimental plant. The results achieved 
warranted the installation of several batteries 
of these retorts at Kohtla, Estonia, which 
have been operating satisfactorily for over 
ten years. Consisting essentially of a mild 
steel rotating cylinder, 75ft. long by 4ft. 
diameter, the retort is supported at two 
points on four rollers, cradled in couples at 
each end. Inside the retort is a stationary 


page 500, December 21st) 


the feed hoppers—which, in turn, are fed 
from a main bunker—overhead, and the 
automatic feeding gear underneath. This 
automatic feeding device comprises a grab- 
bing screw, extending from the hopper to 
the retort, connected by a central sleeve 
having two keys and a slide bearing to the 
retort, so that they rotate together. Rate of 
feed is regulated through a hand wheel and 
screw connected by a collar nut to the end 
of the grabbing screw. By rotating the hand 
wheel to right or left the reach of the grab- 
bing screw into the hopper is lengthened or 
shortened. The depth of shale in the retort 
has to be carefully regulated to ensure 
maximum carbonising efficiency. Because 
of the cleaning devices, the inner surface of 
the retort is maintained in a smooth con- 





dition, and this smooth surface tends to cause 





Fic. 5—DAVIDSON 


tube, resembling in cross section the letter D, 
in which inlets are placed at suitable points 
to carry off the gases and vapours of carboni- 
sation. As the gases pass along the stationary 
tube the bulk of the dust they carry is 
deposited within the tube. The final traces 
of dust in the vapours are eliminated in a 
centrifugal dust collector before passing them 
through condensers. On the outside of 
the stationary tube is arranged a series of 
scrapers, which contact with the moving 
inner surface of the retort to remove any 
deposition. These scrapers are slowly recipro- 
cated along a fixed and straight path, being 
fitted so as to overlap each other’s working 
stroke. To avoid the accumulation of dust 
in the inner tube a train of push-plate cleaners 
is provided, which has a reciprocating move- 
ment actuated in conjunction with that of the 
retort scrapers. The stationary tube is con- 
nected to a fixed drum at the discharge end 
of the retort, being supported frem the retort 
at several points by means of “ spiders,” 
equipped with roller bearings—of special 
type because lubrication is impracticable at 
the high temperature prevailing—surround- 
ing reduced necks made on the tube for the 
purpose. These reduced necks of the tube 
resting on the roller bearings are of sufficient 
diameter to allow the train of dust removers 
to pass through them. The exit end of the 
stationary tube is extended through the dis- 
charge chamber of the retort into an adjoin- 
ing gas-tight compartment, in order to 
isolate the gas from the dust arising from the 





discharging spent shale. The feed of a 
battery of these retorts is seen in Fig. 6, with 


ROTARY RETORT 


the shale to slide as a mass over the surface 
whenever the cross-sectional area of the bed 
of charge represents less than one-sixth of 
that of the retort. But when this value is 
one-third or more, mass sliding does not 
occur, with the result that each fragment of 
shale is brought into contact with the hot 
surface of the retort. Working on Estonian 
shale, the retort makes one revolution in 
about 2} min., the passage of the material 
through the retort being ensured by the 
latter having a slight fall towards the dis- 
charge end. The heat for carbonising is 
supplied by the spent shale, supplemented, 
when necessary, by a portion of the gas from 
carbonisation, and the plant is so arranged 
that no flame comes into contact with the 
retort or any other metal parts. The spent 
shale still contains about 15 per cent. of com- 
bustible matter, with 85 per cent. ash, and 
although this can only be regarded as a poor 
fuel, it has been found possible to utilise it 
for heating the retort. As the spent shale is 
hot when it leaves the retort, it is con- 
venient to convey it into the furnace without 
much heat loss. In practice this is done 
without exposing the material to the atmo- 
sphere by an intricate arrangement of dis- 
charging valves, which also maintain a seal 
between the retort and the furnace. The 
successful utilisation of this low-grade fuel 
in the furnace calls for a special design of 
hearth. The hearth is made of fire-bricks, 
arranged in rows, end to end, and 
bedded in iron channels, the air for com- 
bustion being admitted through the bricks 
by means of nostrils. An alternating 


reciprocal movement is given to the channels 
in relation to each other for feeding the 
material on to the furnace, passing it forward 
over the hearth and finally discharging tho 
ash. The general arrangement of the retorts 
when bedded is seen in Fig. 7, the retort 
being set in a chamber, alongside of which is 
the main flue and a series of adjustable 
damper passages communicate between them. 
In this way the control of the hot flue gas to 


this, through the preheater, the partially 
spent heating gas is allowed to function 
without control. On leaving the retort 
setting part of the spent gas is mixed with air 
and directed through the incoming shale to 
remove surface moisture. The working 
temperature in the external chamber of the 
retort is about 500 deg. Cent., and this 
temperature creates an expansion lengthwise 
in the retort of about 44in., but by means of 
guide rollers at one end the expansion is con- 
trolled and occurs in one direction only. Both 
ends of the retort are sealed, between 
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stationary and rotating parts, by a series of 
cast iron cylinder rings, arranged to permit 
of some excentric movement or wobble of 
the retort cylinder, and also expansion or 
contraction, without leakage. An average 
retort of this pattern will handle 1 ton of 
shale per hour, and in its passage through the 
retort each fragment of shale travels a dis- 
tance of nearly half a mile over the retort 
surface. Incidentally, the fragments need 
not be less than about 3in. cubes for this 
type of retort. 


HYDROGENATION OF SHALE OIL 


Witk the object of increasing the propor- 
tion of low-boiling oils (motor spirit), various 
ideas have been put forward in recent years. 
These methods are generally based on hydro- 
genation of the heavier fractions from the 
shale or on cracking such fractions, and some- 
times a combination of the two methods. 
The nature of shale lends itself readily to 
such methods being carried out simul- 
taneously, when required, with the carbonisa- 
tion process, while the hydrogen for hydro- 
genating the products may be obtained 





either from the decomposition of the water 


the carbonising section is absolute, and from. 
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within the shale or by added steam. When a 
current of steam is blown through the hot 
carbonised mass, the effect is similar to 
passing steam over hot coke, whereby water 
gas—the basis for synthetic hydro-carbons— 
is produced, so that the process of hydro- 
genation, apart from yielding a higher pro- 
portion of low-boiling oils from the volatile 
constituents, may also create a further yield 


Gas Outlet 





Furnace Feed Chute 








removes sulphur from shale oils and simul- 
taneously hydrogenates them by passing 
steam and carbon monoxide through a 
column of shale at a temperature of 450 deg. 
to 500 deg. Cent. The hydrogen formed 
reacts with the sulphur and also hydro- 
genates the unsaturated hydro-carbons. The 
heavier fractions of crude shale oil—those 
boiling above 260 deg. Cent.—are converted 





procedure is 50 per cent. of oils boiling below 
200 deg. Cent., density 0-850; and 42 per 
cent. boiling between 200 deg. and 300 deg. 
Cent., density 0-870. N. V. Erschov 
(Journ. Appl. Chem. Russ., 12, 867, 1939) has 
made a study of the anti-knock properties 
of shale oil petrol and states that these pro- 
perties are related to its light fraction and 
to its high content (62 per cent.) of unsatu- 
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—of gaseous or liquid hydro-carbons—from 
the carbon remaining in the spent shale 
residue for this purpose while it is still hot 
in the retorts. The American Shale Oil 
Reduction Company (Canadian patent No. 
282,120 of 1928) makes use of a simple method 
for hydrogenating shale oil. Its process 
comprises heating the shale slowly to volatili- 
sation temperature, then raising the tempera- 
ture quickly, which decomposes the pyro- 
bitumen, giving hydro-carbons which have a 
lower density than those obtained at the 
normal carbonisation temperature. The 
natural moisture in the shale is decomposed 
during the process, and the liberated hydrogen 
serves to hydrogenate the unsaturated hydro- 
carbons. Before leaving the retort, the 
hydro-carbon vapours come into contact with 
the incandescent shale residue, which acts 
as @ catalyst in taking up the excess carbon. 
The Forwood process (U.S. patent No. 
1,523,942 of 1925), which has been tried in 
America, is based on the fact that when shale 
is distilled for hydro-carbon oils the carbon 
still present in the spent residue is capable of 
decomposing steam. So that if a mixture of 
steam and hydro-carbon vapours is passed 
over the residue at a temperature of 550 deg. 
to 600 deg. Cent., the hydro-carbons are 
cracked and gases containing hydrogen are 
formed, which serve’ to hydrogenate the 
unsaturated hydro-carbons. In carrying out 
this combined cracking and hydrogenation 
process the shale residue is filled into a 
vertical retort and heated to 600 deg. Cent. 
A mixture of superheated steam and crude 
shale oil is then blown upwards through the 
residue, the vapours leaving the top of the 
retort being condensed and separated in the 
usual manner. In a typical example of this 
process a crude shale oil, with a boiling range 
of 160 deg. to 180 deg. Cent., gives the 
following results :— 


Distillation 
temperature, Volume, 
deg., Cent. per cent. 
Below 10 RT a ON A 5 
o ae SPL, Peaks | Aes pe fd Oe 8 
» 120 Fist) Seg RRT* lass | SRau et rae 
» 130 $80. gah trode 5 in rua geet ae 
140 Yas. cape Abe trleseudlcanis Gees” Si 
» 150 eset Medti let dictheed Guth) Om 
Above 150 . 4 


These results show that a shale oil which 
does not contain any fractions boiling below 
150 deg. Cent. can be made to yield 96 per 
cent. of spirits boiling below this temperature. 
Bishop (U.S. patent No. 1,610,242 of 1926) 





into lighter fractions by Fohlen (British 
patent No. 313,963 of 1928), through heating 
the crude oil for four hours at a temperature 
of 300 deg. to 400 deg. Cent., and under a 
pressure of 120 atmospheres upwards in the 
presence of a catalyst such as metal halides, 
iron filings, or copper. The yield from this 
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rated hydro-carbons, the remaining con- 
stituents being aromatic 11-4, naphthenic 
8-0, and paraffinic hydro-carbons 18-6 per 
cent. For increasing the anti-knock value 
of shale oil petrol, Erschov found, from a 
number of materials tried, that 0-01 per cent. 
of shale tar phenol gives the best results. 








Clockface Colliery 
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VENTILATION 


rere at a colliery there are two 
shafts, known as the upcast and downcast 
shafts respectively, in the latter of which the 
cages work. The ventilating fans are arranged 
to draw airfrom the workings, whichis replaced 
by air entering the dJowncast shaft. Below 
ground, the workings must be so designed 
that a complete circuit is formed from the 
downcast shaft via each face to the upcast 
shaft. Thus, two roadways are needed for 
each face, one leading to its top normally 
used for the installation of service air and 
water pipes and electric cables, &c., and the 
other to its bottom along which coal will be 
conveyed to the shaft. In any cross passages 
between upcast and downcast shafts, doors 
must be installed, and where the difference 
of pressure is large, air locks may be neces- 
sary. To deflect some air round minor cir- 
cuits and prevent the creation of pockets of 
relatively still air—a dangerous condition in 
a gassy mine—blankets or sacking or any 
other material, weighted if necessary, can be 
stretched across the passageway. Since the 
resistance to the flow of the air will depend 
upon the cross-sectional area of the passages, 
it behoves the management if the ventilation 
is to remain adequate or the power absorbed 
by the fan is not to be excessive, to maintain 
passages in the best possible condition. In 
the event of a fall of roof blocking or nearly 
blocking the passage, it will be necessary, if 
no by-pass route for the air can be made 
available, to clear all workers from the face 
until the block is removed. A further factor 
is the possibility of fire. If fire should break 
out near the downcast shaft, all the smoke, 
heat, and perhaps flame, would be drawn 





towards the face. The law, which inter- 
venes into almost every aspect of coal- 
mining, therefore, prescribes that it must be 
possible to reverse the air flow. The fans 
being irreversible, suitable doors and passages 
are needed, which, being brought into use, 
cause the air to be forced down the normal 
upcast shaft. 


PROBLEMS OF THE MINES 


No one in these days could visit a mine for 
the first time without making some modest 
inquiries into those problems of labour and 
output and the political future by which the 
industry is disturbed, and even such a tyro 
as the present writer may be forgiven for 
setting down, not his conclusions—heaven 
forbid !—but some details of the matters 
discussed, matters known to everyone within 
the industry, but which may be less familiar 
to engineers in general. Much of this 
material is too much concerned with the 
technique of mining for a description to be 
attempted by the present writer. But there 
is one factor influencing the output from a 
mine that is bound to impress itself upon the 
most casual of visitors to a pit. It is the 
effect of ground movement. Earth pres- 
sures can reach very high values. They 
can distort and break pit props and arches. 
Many examples are to be seen at Clock- 
face Colliery. Less immediately obvious 
than the closing down of the roof is the 
result of pressure from below closing up the 
floor towards the ceiling until in a passage 
originally 9ft. high to the tops of the arches 
it is necessary to bend double, and scarcely 
room remains for a tub or a conveyor to pass. 
Where such movements occur—and they 
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are likely to occur wherever ground has been 
disturbed by mining—labour must be directed 
to the unproductive work of restoring the 
roadways. Nor, unless some very costly 
structure was attempted, can the movements 
be resisted. The pressure that can force a 
section of a steel arch endways into a Qin. 
diameter timber across the grain, and, splin- 
tering the wood, embed it half-way through, is 
not easily and cheaply to be gainsaid! The 
position is at present further aggravated by 
the shortage of labour skilled in the erection 
and repair of arches and props and tunnel 
linings, and the serious lack of good seasoned 
timber, for carrying out the work. 


LIMITATIONS UPON OUTPUT 


The diversion of labour to the repair of 
linings imposes a limitation upon the output 
per head of the labour force. Other limita- 
tions arise from the past history and present 
organisation of the industry, affecting in 
particular the older pits. The shafts of a 
colliery are put down to gain access to the 
coal seams within a defined area, within 
which the promoter has obtained concessions 
to work. The limits of such areas form the 
boundaries between adjacent collieries and 
are marked for the miner by barriers of coal 
up to 200 yards wide, which will be left un- 
disturbed. Normally, of course, no passages 
are driven through these barriers—though it 
was not unknown in the bad old days for a 
mine troubled by water and having seams 
sloping in the right direction, secretly to 
burrow through and so divert the water into 
the workings of an adjacent colliery!’ In 
themselves, the barriers cause but a very 
small waste of available coal. But their 
existence can, however, produce a more 
serious efféct. 
should be situated in the centre of the area 
to be worked. In practice, however, con- 
cessions may be oddly shaped, with the result 
that coal from certain areas may need to be 
‘conveyed perhaps thousands of yards to 
reach the shaft, when, did the area fall 
within the scope of an adjoining colliery, the 
distance could be reduced merely to a few 
hundreds. Common-sense dictates, but can- 
not always ensure, that, as has been the 
case recently at Clockface, there shall be 
an exchange, each colliery giving up coal on 
the extreme edge of its concession in return 
for coal nearer the shaft. 

Past history, too, influences present prac- 
tice in more ways than one, and penalises 
older pits in competition with the new. Coal- 
mining is a speculative business. A colliery 
concern sinking a new shaft with limited 
capital, naturally desired to see some return 
as soon as possible, and a return, moreover, 
adequate to the risk undertaken. Thus, 
long-term economical working might be, and 
often was, neglected for the sake of imme- 
diate benefit. The best seam only might be 
worked, whether or not it was the shallowest 
and a face was formed as soon as the roads 
from the bottom of the shaft had passed 
outside the “citadel” area around the 
shafts. This face advanced away from the 
shaft as the coal was cut, and was sometimes 
worked in an irregular manner. In now 
working coal from the same seam by modern 
mechanised methods, coal cannot be econo- 
mically won from the irregularly shaped 
boundaries of the original workings. Further, 
this very natural, if to the present generation 
deplorable, exploitation of the mines, makes 
more difficult the subsequent mining of lower- 
quality, but saleable, coal from seams above 
those which have already been worked. For, 
while the removal of coal from a seam will 
have little or no effect upon the stability of 
strata below, it will seriously affect the 
stability of strata above. In the working 


Ideally, each colliery shaft; 


of these shallower seams, if it is attempted, 
the miner must. then expect to experience 
all those results of earth pressure that have 
already been noted. 

One further point, too, deserves notice. A 
method of working much used in the past, 
and still used to-day, is known as long-wall 
advancing. The face from which the coal is 
cut advances away from the shaft towards 
the barriers at the edge of the concession. 
Now, while this method permits an early 
return to be earned upon the capital sunk in 
the shaft, it is not in the long run the most 
economic. For the roads to the face, extend- 
ing as the face advances, necessarily pass 
through ground that has been disturbed, and 
are thereby exposed to the effects of pressures 
and movements, requiring constant unpro- 
ductive attention to maintain. To-day the 
method of long-wall retreating is becoming 
more common. It requires that roadways 
shall be driven from the shaft to the barriers, 
and the faces there opened out and worked 
home towards the shaft. Thereby the 
passages are driven through undisturbed 
ground, and only after the face has passed 
by and there is no longer the need to main- 
tain them open are they exposed to serious 
ground movements and pressures.. Thus by 
sinking more capital in opening out the mine, 
the ultimate return is enhanced. But where 
long-wall advancing has been used in the 
past, much of the benefit of changing over 
to the more economic method may be lost, 
owing to the disturbance already created of 
the ground in the vicinity of the “ citadel.” 

There is no intention in the foregoing to 
enter into the merits—other than economic— 
of mining techniques. Indeed, at least one 
method highly recommended in the recent 
Reid Report has not been mentioned at all. 
But this elementary discussion may, it is 
hoped, serve to show how the modern opera- 
tion of an old mine—many British mines are 
old—may be hampered by the present effects 
of past operations. Perforce in some cases 
methods must be used that would certainly 
not be adopted were new shafts to be sunk. 
It may further be noticed that the points 
discussed form the arguments upon which 
recommendations for nationalisation of the 
mines can be founded. For it may be sup- 
posed that under national ownership, sufti- 
cient capital ought to be available to ensure 
the economic working of all mines, the 
exploitation of seams from the topmost 
downwards, the working of each seam retreat- 
ing or by other economic method, the transter 
underground of coal to the nearest shaft, and 
the reduction of the number of barriers. Yet 
while admitting the force of such arguments, 
mining officials still remain opposed to 
nationalisation on other grounds, which, not 
being solely or even largely concerned with 
the technique of mining, will not be dis- 
cussed here, cogent though they are. 


LaBourR 


One of the more serious limitations upon 
the productivity of the mines during the 
war years has been the steady fall in the 
output per man-shift. It was the opinion 
of the officials at_ Clockface Colliery that the 
effect: could be traced very largely to the 
continuing imcrease in the average age of 
miners at work in the pits. If they are 
correct, it is a matter which will rectify itself 
as and when the younger men return from 
service with the Forces. Voluntary absentee- 
ism was accounted for partly—and very con- 
fidently—by the effect of income tax upon 
the pay packet. Under P.A.Y.E. there is a 
sharp rise in the scale of tax as certain levels 
of imcome are exceeded—a factor that has 
adversely affected overtime working in other 





industries, and which could only be corrected 





by a change in our somewhat clumsy methods 
of adjusting the rate of taxation to the scale 
of income. A further cause of absenteeism, 
it was suggested, ironically enough, has been 
the recent increase in wage rates. The miner, 
never before so highly paid, has little sense 
of the value of savings. Nor is there 
much of value to him which he can buy. 
Thus, finding he earns enough to be com- 
fortable, he sees little advantage in working 
harder and earning more. This is an attitude 
that can be expected to be cured by time and 
the return to the shops of peacetime plenty. 


Brvin Boys 


Of course, the diversion to the mines of 
the Bevin boys did, to a large extent, pre- 
vent any further fall in the labour force. 
But to judge from the views expressed at 
Clockface Colliery, it did not have a corre- 
sponding effect upon the output per man- 
shift. Coal-mining is a trade in which no 
one will be successful whose heart is not in it. 
How can the Bevin boys have their hearts 
in it? The majority are looking forward 
eagerly only to the time when they can leave 
the pits and resume training for their chosen 
other vocation. Even those, and the pro- 
portion, it is to be feared, is not high, who, 
from a sense of national duty or from 
awakened interest on contact with the 
industry, are striving at least to do their 
best are not and cannot be of high valfe to 
a trade which requires a long apprenticeship. 
Mining is skilled work, and there is little that 
the unskilled can do. 


LaBouR INTAKE 


The really serious long-time problem is 
the intake of youthful labour to the mines. 
Despite increased wages, despite the pro- 
vision of pithead baths and pithead canteens, 
despite the existence of nicely designed semi- 
detached houses let at low rents to miners, 
and the provision of free coal for domestic 
use, conditions underground prove so un- 
attractive that there is a steady drift away 
from the mines to other work on the surface, 
and a growing difficulty in finding boys— 
even amongst the children of colliers—willing 
to enter the trade. If, as has been suggested 
often recently, miners should be less isolated 
in colliery villages and more mixed with those 
following other callings, can it really be 
believed that the drift away from the mines 
will not be further accelerated ? Even one 
of the younger officials—enthusiastic, ener- 
getic, and succeeding though he was—con- 
fessed to doubts whether had he had his 
present knowledge when he made his choice, 
he would still have decided to enter a colliery. 

Yet conditions in a modern mine are not 
so particularly arduous. The dusty con- 
ditions at the face can be matched by similar 
conditions in other industries—the knock-out 
station and fettling room of a small foundry, 
for instance. Coal is “clean” dirt. It 
washes off far more easily and rapidly than 
the grease and grime of an engineering shop. 
Temperatures—certain pits perhaps 
—do not compare with those of stokeholds 
or of rolling mills, to mention but two 
examples. Nor is working in confined spaces 
peculiar alone to mining. Many an engineer- 
ing shop is far more noisy. Moreover, not 
everyone works at the face, and, to judge 
from Clockface Colliery, conditions elsewhere 
are ‘at least as good, and in some respects 
better than those in many other industries 
and trades. Where, then, does the aversion 
to the work arise ? Coal-mining is, of course, 
a “* dangerous ” trade. But danger has never 
proved @ serious impediment to the recruit- 
ment of labour in other trades in the face of 
adequate wages, adequate safeguards, and 
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suitable provision for compensation. Some|the visitor’s own. For the young official | reinforced axially in two directions, so that 


physiological factor is perhaps involved in| already mentioned believed that the installa- 


working underground. The visitor is aware, 
on leaving the pit, of a certain relief, a 
re-awakened knowledge of and delight in the 
blessing of daylight. The suggestion that 
lack of daylight may be the factor is not 


tion of better lighting and the use in particu- 
lar of daylight lamps, would go far to remove 
aversion to work underground. It will be 
interesting to see in the future whether he 
is right. 











Reinforced Concrete ‘Spun Pipes 
in Argentina’ 


By MARIO NINCI{ 


No. LIl—(Continued from 


bz, OBSERVATIONS ON FissuRES 


J ig observation of the lack of impermea- 
bility of the pipes in certain successive 
tests, and of the sensible improvement of this 
quality when the concrete was impregnated 
with water in the testing presses a few days 
after manufacture, were the most certain 
indications that the pipes had been pre- 
maturely denied the required dampness. The 
reaction of the constituents of Portland 
cement among themselves, and with the 
aggregate, does not finish—as is well known— 
with setting of the concrete, continuing for a 
long time; but in the first days, and espe- 
cially in the first week after manufacture, 
lack of water can have decisive consequences 
on the properties of the concrete. Experience 
has shown that during this time the treat- 
ment should ensure adequate dampness and 
constant temperature. 

The study of shrinkage occupies an exten- 
sive bibliography and has been the subject 
of many laboratory researches and tests on 
works. Its mechanism, in synthesis, is 
explained by a loss of water in the cement 
‘* gel ” and by weakening of the film separat- 
ing the particles, followed by a physical 
attraction of the solids among themselves by 


possible methods of reducing the effect to a 
minimum, since it is not feasible to eliminate 
it, Dr. Ing. Vieri Sevieri (reference 2) states : 
“|. . but only in recent years has it been 
recognised that such phenomena have been 
influenced much more definitely and in 
various ways by the handling of concrete 
and by the physical conditions of the sur- 
roundings, than by the chemical composition 
of the cement, when it is composed of the 
usual constituents.” In a profound study 
carried out in the Instituto de Pesquisas 
Tecnologicas de Sao Paulo (Brazil) by Messrs. 
Molinari and Ferraz Velloso (reference 3), 
is summarised the experimental results of 
Morsch, as follows :—‘‘Treatment with 
moisture, during the first days of setting, is 
highly recommended, to reduce shrinkage.” 
Ing. R. Saliger (reference 4), in dealing with 
shrinkage, as @ result of tests which he has 
carried out, states: “ Shrinkage is reduced 
to a minimum ... by wetting the concrete 
for as long as possible.” Referring in par- 
ticular to the obvious relationship between 
fissuring by shrinkage and impermeability 
of the concrete, the specialists F. M. Lea and 
C. H. Desch (reference 5), in treating of this 
point, state: ‘‘ Concrete stored under water 
is much more impermeable than that stored 
in air.” The Portland Cement Association 
of the United States (reference 6) makes a 
similar observation in the following terms : 





* Published in the April, 1944, issue of La Ingenieria, 
and translated by Rolt Hammond, A.C.G.1., Assoc. M. 
Inst. C.E. 

+ Professor of the National University of Cérdoba, 
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“Complete curing is one of the most 
important elements in the production of an 
impermeable concrete. To elaborate the 
internal structure of the concrete by means of 
the most complete hydration of the cement 
is one of the most effective and economical 
means of making an impermeable concrete. 
The necessity for adequate curing in retaining 
walls, tanks, and other structures to with- 
stand hydrostatio pressure can never be 
over-emphasised.” This same publication 
gives instructions for the handling of imper- 
meable concrete. 

The Director of the Instituto de Pesquisas 
Tecnologicas de Sao Paulo, Sr. Adriano 
Marchini (reference 7) says, with regard to 
this problem: “The proposed method of 
curing is perfectly reasonable ; when dealing 
with pipes of small diameter and in order to 
avoid tension in the concrete due to shrinkage 
it is preferable to cure by tank immersion, 
after curing with saturated steam.” 

All this experience is concentrated in the 
specifications of different public bodies, 
which, without particularly laying down any 
special curing method, insist that it should be 
effective, leaving the choice of the most 
economical method to the judgment of the 
manufacturer. We shall quote only the 
American Society for Testing Materials 
(reference 8) as a leading authority, which has 
laid down: “The action of completely 
saturated steam, at a temperature of between 
38 deg. and 54 deg. Cent., for a minimum 
period of thirty-six hours, or, when neces- 
sary, for such additional time as shall be 
necessary to give the pipe adequate strength.” 
So far no method has been devised for de- 
finitely eliminating or suppressing shrinkage. 
Given time for the concrete to support 
tension stresses, fissuring can be obviated 
and perfect impermeability effected. 

The conclusions that we reached as the 
result of our study were as follow :—(a) That 
it was possible to obtain satisfactory results 
with any Portland cement which satisfied 
official specifications, always provided that 
defects in manufacturing and curing were 
corrected ; (b) that curing by total immersion 
was the most economical method of reducing 
the time of steam treatment, and the labour 
and consumption of water involved in the 
wetting process in order to ensure that this 
would be satisfactory. 

So far we have not referred to the shrinkage 
due to fall in temperature when removing the 


influence is inappreciable. However, varia- 


storage during the first. week after manufac- 


immersion. 


ing observed in the tests, it is sufficient to 


ture, a fault which can be eliminated by total|for five months at the pipe-maki 
cement of the same make and quality, but 
In order to establish the connection | recently delivered to the site; and cement B 
between shrinkage of the concrete and fissur- —- by the factory at Penqueua, 


the centre of gravity of the reinforcement 
coincides almost exactly with that of the 
section. As in all cases where the concrete 
is withdrawn from the mould, it tends to 
compress the steel due to the bond, and by 
reaction the steel is stretched. Deformation 
is @ maximum in the zone of contact and 
diminishes with distance, being a minimum 
at the free edges. The law of variation of 
tension is practically impossible to determine, 
but for narrow sections it is sufficient to 
calculate the mean values. What is certain 
is that small percentages of reinforcement 
favour resistance to these tensions, because 
it is not convenient to decrease unduly the 
wall thickness of this class of product. 
hora ae be taken into account when 
reinforced concrete pipes are being desi 
for medium or high pressures. ~~ 
The values of final shrinkage have been 
determined experimentally in several Euro- 
pean and American laboratories, all agreeing 
that this is greater for mixes rich in cement, 
and increases with the fineness of the aggre- 
gate, especially with that of the sand. On 
the other hand, it varies with the nature of 
the chemical reactions between the cement 
and the aggregate, and is dependent upon 
the water/cement ratio. The test results 
give values of from 0-3 mm. to 0-4 mm. per 
metre (Saliger); a mean of 0-45 mm. per 
metre (American Concrete Institute); and 
a mean of 0-4 mm. per metre (Inst. de 
Pesquisas Tecnologicas de Sao Paulo). Adopt- 
ing this latter value as being the most suit- 
able, the calculation gives 


(a) Percentage of reinforcement in the two 
directions 
u=F,/F,=0-01=1 per cent. 
(6) Average shrinkage of the pipe 
Pet eees .. ee 
“iene 14@exeel) ° 
=0-3 mm. per metre. 
For a pipe 3-50 m. long e=about 1 mm. 
(c) Compression in the steel reinforcement 


Ey, 2,000,000 x0-0004 ‘ 
a ee e 1-40 =570 kilos. 
per square centimetre. 
(6) Average tension in the concrete 
t,=u t;=0-01 X570=5-7 kilos per square 
centimetre. 
This stress is produced simultaneously in 
both the longitudinal and tangential direc- 
tions. 
It is easy to understand that if shrinkage 
veaches these values when the concrete has 
not reached the resistance corresponding to 
an age of seven days, tension will result in 
the formation of very fine fissures within the 
pipe wall, thus causing appreciable leakage 
during the pressure test. The effect is very 
different if contraction, diminished by effi- 
cient curing with a large quantity of moisture, 
reaches these values when the concrete has 
acquired its normal resistance. 
This is the explanation of the phenomena 
observed and justifies our proposal to cure 
the pipes by total immersion. 








Recent RESULTS 
In order to determine the factors which 


pipes from the steam chambers, but its|affect the final result, 190 pipes were manu- 
factured employing three classes of Portland 
tions in temperature can affect the pipe in| cement :—Cement A, supplied by the factory 
at Dumesnil, Cordoba, which had been stored 


plant ; 


endoza, having a slightly different chemical 


calculate the tensions set up. The reinforced | composition and fineness. With each cement 








engineer to the South American Portland Cement 
Company, Juan Minetti and Sons, Ltd. S.A. 





conerete pipe with which we are concerned is! the following types of curing were adopted : 
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—(a) Twelve hours in the steam chamber, one 
day in the shade for removal of the moulds, 
followed by fifteen days’ storage in open 
sheds with roofs, the pipes being kept in a 
moist condition. (6) Thirty-six hours in the 
steam chamber, one day in the shade for 
removal of the moulds, and fourteen days in 
open sheds with roof, kept moist. (c) Six 
hours in the steam chamber, one day in the 
shade for removal of moulds, five days in the 
curing tank immersed in water, followed by 
ten days in open sheds, as above. (d) The 
same as above, with ten days in the tank 
and five days in open sheds. (e) As above, 
but with fifteen days in the tank. (f) Twelve 
hours in the steam chamber and thirty days 
in open sheds, but without being kept moist. 
(g) Six hours in the steam chamber, one day 
in open sheds for removing the moulds, five 
days in the curing tank, followed by erection 
of a line of pipes filled with water not under a 
pressure head and left thus for pressure test- 
ing after thirty days. (h) Twelve hours in 
the steam chamber, one day in the shade for 
removing the moulds, followed by five days 
in open sheds with the piping connected as 
in (g). (%) Adding 0-9 per cent. by weight 
ef chloride of calcium to the concrete during 
mixing, in order to determine impermeability 
in accordance with the method recommended 
by the Bureau of Standards (reference 9). In 
this case curing was done for six hours in the 
steam chamber, one day in the shade for 
removal of the moulds, ten days in the curing 
tank, and five days in open sheds, kept moist. 

In this series of tests various systems of 
adjusting the flanges of the moulds were 
employed, the influence of which was so 
clear that it was easy to discover it without 
confusing it with the effects of curing. For 
curing by total immersion we built a sunken 
concrete tank, 42m. long, 4m. wide, and 
1-20 m. deep. 

The following results of pressure tests at 
thirty days were noted :— 

(A) Pipes manufactured with Dumesnil 
cement A, which had been in store for five 
months. Pipes cured by six hours in the 
steam chamber, five, ten, and fifteen days in 
the curing tank, followed by ten and five 
days of continuous moistening, and in the 
third case without any moistening, gave the 
following results :—Tested, 21; approved, 
21; 100 per cent. approval. 

(B) Pipes manufactured with the same 
cement, curing consisting of twelve hours in 
the steam chamber, thirty days’ storage 
under open sheds with roofs, but with no 
moistening, gave the following results :— 
Tested, 6; approved, 6; 100 per cents 
approval. 

(C) Pipes made with similar cement, curing 
being for thirty-six hours in the steam 
chamber and fourteen days’ moistening :— 
Tested, 21; approved, 21; 100 per cent. 
approval. 

(D) Pipes made with similar cement, but 
with the addition of 0-9 per cent. of chloride 
of calcium, cured for six hours in the steam 
chamber, for ten days in the curing tank, and 
being kept moist for five days :—Tested, 10 ; 
approved, 10; 100 per cent. approval. 

(E) Pipes made with cement of the same 
manufacture, but freshly delivered, cured 
with six hours in the steam chamber, with 
five, ten, and fifteen days in the curing tank, 
followed by ten and five days of moistening, 
and in the third case by no moistening :— 
Tested, 21; approved, 21; 100 per cent. 
approval. 

(F) Pipes made with the same cement, 
freshly delivered, and cured with six hours in 
the steam chamber, five days in the curing 
tank, followed by filling with water as above : 
—Tested, 5; approved, 5; 100 per cent. 


(G) Similar to the last test, but with twelve 
hours in the steam chamber :—Tested, 5; 
approved, 5; 100 per cent. approval. 

(H) Pipes made with similar cement, cured 
with twelve hours in the steam chamber, 
followed by fifteen days’ moistening :— 
Tested, 11; approved, 10; 91 per cent. 
approval. The one pipe in this series not 
approved was found to be faulty due to much 
of the concrete sticking to the mould when it 
was removed. Another pipe. was made which 
passed the test satisfactorily. 

(I) Pipes made with similar cement, cured 
with thirty-six hours in the steam chamber 
and fourteen days’ moistening :—Tested, 10 ; 
approved, 9; 90 per cent. approval. The 
defective pipe suffered from leaks at the 
flange joints of the mould ; a new pipe passed 
the test. 

(J) Pipes made with cement B from the 
Panqueua, Mendoza, factory, cured with six 
hours in the steam chamber, five, ten, and 
fifteen days in the curing tank, followed by 
ten and five days’ moistening and in the 
third case by no moistening :—Tested, 26 ; 
approved, 25 ; 96-2 per cent. approval. The 
faulty pipe in this series displayed leakage 
over its whole surface under a head of 10 m. 
of water, which increased under a head of 
19m. As with other cements, no difference 
was observed in the pipes cured with five, 
ten, and fifteen days in the curing tank. 

(K) Pipes made with the same cement as 
above, cured with twelve hours in the steam 
chamber and fifteen days’ moistening :— 
Tested, 15; approved, 14; 93-3 per cent. 
approval. The faulty pipe in this series 
showed a zone of leakage in the centre around 
the circumference. On being re-tested, it 
passed successfully. 

(L) Pipes made with the same cement, 
cured with thirty-six hours in the steam 
chamber and fourteen days’ moistening :— 
Tested, 11; approved, 10; 91 per cent. 
approval. Here the fault was due to the 
flange joint at one end; on being re-tested, 
the pipe was approved. 

Of these tests, the most important were 
undoubtedly (A) and (B), and we can derive 
information of great value therefrom :— 

(1) That with cement A from the Dumesnil 
factory, supplied to the plant from the 
beginning, although it had been stored for 
five months, it was possible to obtain perfect 
pipes with adequate curing. 

(2) That with the same cement and with 
the same curing process, but with the joints 
of the moulds perfectly adjusted and with 
the pipes protected from temperature change, 
perfect pipes could be obtained. 

Tests (C) show a good result with the same 
cement, with thirty-six hours in the steam 
chamber, but the latter is not economical 
because a greater number of moulds are 
required. 

Thus the results of tests (A) give the best 
solution from both a technical and economic 
aspect ; tank curing is cheaper, and allows 
of the reduction of steam curing from twelve 
hours to six, thus ensuring maximum use of 
the moulds, and eliminates the need for 
moistening, which requires careful attention. 
With regard to the cement employed in 
tests (E), (H), (I), (J), (K), and (L) results 
are very good. Only three pipes out of a 
total of fifty-two tested were not approved, 
and failure was not due to the cement, but 
to other causes. The Penqueua cement 
shows from its chemical analysis and resist- 
ance tests a slight improvement on the 
Dumesnil cement, having less magnesia 
content and being more finely ground. Tests 
(F) and (G) were carried out with the special 
object of verifying the effect of automatic 
curing by constructing a portion of aqueduct 


pose there were six hours of intense steam 
curing followed by five days in the curing 
tank, or steam curing for twelve hours, 
followed by five days’ moistening in complete 
shade, erecting a length of piping immediately 
afterwards and filling it with water. The 
result was very good, for a head of 10 m. of 
water caused no loss, and a further twelve- 
hour test under a 19-m. head also gave 
perfect results for both pipes and joints. 


CoNCLUSIONS 


The following deductions can be made :— 

(1) With any cement which corresponds to 
the official specification of the Obras Sani- 
tarias de la Nacién, a reinforced concrete 
spun pipe of excellent quality can be made, 
always bearing in mind the need for taking 
great pains with mould details, with special 
reference to perfect adjustment of component 
parts. Curing must be adequate to prevent 
any ill effects arising from shrinkage. 

(2) The method of curing by total immer- 
sion for five days, after a short steam treat- 
ment, gives good results, and is also econo- 
mical, because it allows of early dismantling 
of the mould. It reduces labour and 
ensures uniform quality, permitting approval 
by lots, testing only a small percentage of 
each lot, with consequent benefit to the 
manufacture in only having to spend a small 
sum on tests. 

(3) The results of tests (F) and (G) shows 
that once manufacture has been harmonised 
with erection of the pipes in the finished 
work, they can be filled with water imme- 
diately until the time arrives for pressure 
testing. The curing process is thus carried 
out in the most efficient and economical 
manner. 

(4) Finally, when taking into account the 
calculation of tension which affects imperme- 
ability, when pipes are being designed to 
resist high pressures, the test pressures are 
reduced, and a wall thickness is adopted 
which diminishes the percentage of reinforce- 
ment, thus permitting a more favourable dis- 
tribution of tension and an increase in the 


by the basic elements of reinforced concrete 
construction—cement, stone, and sand on 
the one part, and steel on the other. 


APPENDIX 


The curing process adopted consisted of 
six hours in the steam chamber, five days in 
the curing tank, and ten days’ moistening, 
using the tank constructed for the tests. 
Only when there was a large stock of pipes 
did we cure with twelve hours’ steam and 
fifteen days’ moistening. Tests at thirty 
days continued to give good results, and the 
pipes from the test series have been erected 
in the aqueduct and have been perfectly 
satisfactory. 

Ten more curing tanks, each with a capa- 
city of fifty pipes, enabled the weekly pro- 
duction to be increased to about 550 pipes. 
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Heavy-Duty Level Luffing Grab pa 


a 


J ig accompanying illustrations and drawings 
show the arrangement of the first of three 
new heavy-duty electrically operated level 
luffing grabbing cranes built by the Clyde Crane 
and Engineering Company, of Mossend, for 
William Cory and Son, Ltd., to the designs and 
specification of that company’s chief engineer, 
Mr. G. T. Shoosmith. It has been designed, in 
the light of considerable experience with this 
class of crane, to give a long working life on 
continuous day and night heavy duty, and for 
the handling of all types of bulk cargoes, such 
as coal, iron ore, phosphate rock, &c. Its 
operation is particularly light and simple, and 
in normal working the driver only uses two 
control handles—one on his right for both 
slew and hoist and one on his left for luffing ; 
a push button on the former handle actuates the 
clutch. The hoist and slew controllers are 
placed behind the driver with their combined 
lever handle pointing forwards so that he stands 
immediately in front of the window with no 
obstruction to his view. A travelling control 
lever is situated behind the luffing lever. Above 
the driver’s cabin is another for the weigh man, 
and both are well to the front of the crane, 
where the best view of the grab may be obtained. 
The leading particulars of the crane are as 
follows :— 


Rail —— are meee oo 

Length of jib... ... ...  --- t. 

Monin vedios sae) wed: ee 

Minimum radius ...... ... 18ft. 

Te SUIUE cc wea es ts 

Load at any radius 7 tons 

Stability factor 120 per cent. overload 
Range of grab 70ft. 

All-up weight ose eas 140 tons 

Maximum wheel loading 32 tons 

Grab balance... ... ... ... 3°5 tons at drum 
Supply ... 0 ‘eee 400 volts, three-phase 


250ft. p.m., 95 H.P. 
1-25 r.p.m., 15 H.P. 
150ft. p.m., 25 H.P. 
50ft. p.m., 2x 15 H.P. 
70 cycles per hour 


Hoist motion... ... 
Revolving motion... 

Luffing motion 

Travel motion ... ... «. 
Maximum continuous duty... 


Main clutch ... Totally enclosed coil 
Grab “Cory” all-rope special 
design ; 
Weigh gear ... “Cory” hydraulic dis- 
placement automatic 
type 
DESIGN 


In designing the erane, as a result of exten- 
sive tests and taking into consideration the 
particular installation, it was decided to incor- 
porate a fully balanced grab. It will be appre- 
ciated that for a fast-working grabbing crane 
high acceleration of the load is of greater 
importance than on a normal cargo crane, 
whilst the shorter the lift the more the accelera- 
tion determines the working time cycle. At the 
same time, the use of A.C. drive (with its 
attendant advantages in upkeep, &c.) limits 
the accelerating torque of the hoist motion for 
a given frame size and a given peak current. 
It was found in this instance that the use of a 
fully balanced grab not only reduces the peak 
current demand by 40 per cent. for the same 
acceleration and grab load, but also results in a 
saving of 20 per cent. in power consurfiption, 
and an appreciable overall saving in capital 
outlay owing to the reduction in installed sub- 
station capacity, power and trailer cabling, 
hoist motor, &c. 

Intimately allied with the problem of high 
accleration is the combined M.I. of the rotating 
masses of the hoist motor, gears, clutch, drums, 
and rope sheaves. For acceleration of the order 

i in this instance the power absorbed 
in speeding up the rotating parts represents 
over 70 per.cent. of the total input to the crane 
hoist motion. Attention was therefore paid to 
the attainment of the lowest M.I. for each 
individual item consistent with ample strength 
and life. As an instance it has previously been 
common practice to allow sufficient depth of 
metal (usually cast iron) on the rope drums to 
allow for at least one re-turning after the grooves 
have worn. The power absorbed in accelerating 


groove life, to a much greater sum than the 
original cost of the drums. The new crane has 
been built with fabricated light-weight mild 
steel drums secured to cast steel .spiders by 
special tapered rivets. It is intended that the old 
drums should be scrapped when the grooves are 
worn and new ones fitted. In the case of the rope 
sheaves the problem of balancing the added M.I. 
of large diameters against the longer rope life 


between jib head and mast head is reduced to a 
MACHINERY 


The separate motions are mounted as 
units on bed-plates, and all are combined on 
the super base structure. By this arrangement 
any motion may be removed as a unit for over- 
haul or repair whilst a spare may easily and 
quickly be coupled up to keep the crane in 
service. As stated above, the main hoist 
drums are of fabricated mild steel construction, 
whilst all the sheaves, which are uniform in 
size, are of a new light solid-rim welded-dise 
design. The first motion hoist gearing is of 
double helical type, totally enclosed in an oil 
case. All gears are of special steel and all highly 





obtainable has been solved by using an excep- 
tionally high sheave 


rope ‘diameter ratio 
with light fabricated 
steel sheaves. 


stressed. Shafts are either of high-tensile or 
nickel-chrome-molybdenum steel. The hoist 





The calculated ac- 
celerating period of the 
hoist motion of 3-5 
seconds from standstill 
to full speed was com- 
fortably achieved on 
test and, due to the 
control gear, was found 
practically constant at 
any load within the 
capacity of the crane. 
The crane is of the 
three-rope operation 
type with two closing 
and one holding ropes. 
By this grab arrange- 
ment:—It hangs 
plumb open or closed ; 
all rope sizes are the 
same; it permits a 
high sheaves/rope ratio; 
and the placing of 
the rope in the grab, 
coupled with the use of 
a grab. steady wire, 
enables it to be opened 
or closed with the jaws 
either parallel or at 
right angles to the jib. 
All ropes have plain 
ends and are secured 
by wedge or clamp 
fastenings ; ordinary 
right-hand lay rope 
is used throughout. 

It will be seen 
from the drawing how 
the arrangement of che 
crank luffing gear and 
jib balance weights 
gives a short travel of 
the centre of gravity and 
enables the rail radius 
to be kept within the 
wheel base. This design 
has the advantage that 
adjacent cranes can 
work close alongside 
each other out of the 
same hold without 
collision even when 











slewing through 180 


deg. 

It will be noticed 
that for a  crank- 
operated level luffing 


crane this has a par- 
ticularly low centre 
of gravity and the 
jib is pivoted from the 
heavy rotating base instead of from halfway 
up the superstructure. The bifurcated jib 
balance arms have a greater angular movement 
than the jib itself, so that the balance weights 
are reduced. The low mounting of the jib 
has the advantage that the distance from jib 
head to load is a minimum, with a resultant 
reduction of swing of the load during 
operation. 

The position of the mast head sheaves relative 
to the jib gives virtual level luffing without the 
use of any secondary gear or extra sheaves at 





this added mass amounts, during the average 





the jib head. The ropes are short and their sag 











LEVEL LUFFING GRAB CRANE 


motor coupling is fitted with large Silentbloc 
bushes. The main hoist drums have strong 
spring-loaded roller rope guides. The final 
drive of the luff motion is through double gears 
and the drive is so arranged that any unequal 
loading on the crane due to the slewing motion is 
compensated by the use of a split shaft with a 
muff coupling. This arrangement also permits 
easy removal for overhaul. 

The slewing motion is of special design, the 
roller path being heavier and wider than normal 
with staggered joints. Roller diameter is 50 
per cent. larger than normal to reduce wear. 





526 


ENGINEER 


THE 


Dero, 28, 1945 








HEAVY-DUTY LEVEL LUFFING GRAB CRANE 


BUILT BY CLYDE CRANE AND ENGINEERING COMPANY TO THE 
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The rollers are positioned by radial rods with an 
internal ring, and no outside ring has been 
fitted, so that inspection or replacement of 
worn rollers may be rapidly effected. The 
vertical slewing shaft is carried in a steel tube, 
which in turn is located in top and bottom 
housings forming an integral part of the super 
base. This shaft with its tube may be with- 
drawn complete for renewal or inspection. A 
fluid coupling has been introduced in the slewing 
drive to impart smoothness in operation. The 
main clutch is an oversize unit of the coil type, 
carried on a hollow shaft surrounding and 
extending from the main hoist countershaft, 
the complete unit being enclosed in an oil-tight 
case to ensure the continuous lubrication of the 
coil essential to long life and smooth operation. 
As it is overhung, the'clutch is very accessible 
and may be dismantled without disturbing the 
countershaft or other parts of the hoist gear. 
It is operated by a Thrustor actuated by a 
button on the main hoist control lever and is 
electrically interlocked with the holding brake. 
This arrangement eliminates any cumbersome 
mechanical interlocking gear and also enables 
the inclusion of a separate digging control, 
whereby the holding brake can be momentarily 
released to enable the grab to dig deep into a 
particularly difficult grabbing material. Clutch 
operation is also electrically interconnected 
with the hoist controller, so that, if required, 
the speed of closing and opening of the grab 
may be limited. 

The bogies are housed inside the main portal 
ceill girders and carried on spherical pads with 
small horn guides. This arrangement provides 
exceptionally strong construction and enables 
the bogies to be removed complete by jacking 





up the cill girder and running them out. Indi- 
vidual traction motors fitted to the front and 
back power bogies have interconnected rotors. 


ELECTRICAL EQUIPMENT 


All of the motors on the crane have been 
supplied by the English Electric Company, 
Ltd., and are of the totally enclosed slip-ring 
type, and the control gear is of the Igranic 
condenser time-limit type with D.C. energised 
condensers. Power is obtained from the mains 
through a weight-operated cable drum fitted 
under the portal platform and leading to a main 
cir uit breaker. The control gear of all motions 
is of the auto-acceleration type with adjustable 
characteristics. The whole of the control gear 
and resistances of the rotating portion of the 
crane are housed in a separate dust and 
weather-tight compartment above the 
machinery house, with accessibility in front of 
and behind the panel, which is a self-contained 
unit mounted on rubber shock-absorber pads, 

The control equipment for all four motions 
of the crane is of the heavy-duty contactor 
type, responding to master switches in the 
driver’s cabin. Special face-plate master con- 
trollers have been designed to permit location 
of the masters in such manner that all levers 
operate in the direction of the motion produced 
by their movement, and, at the'same time, do 
not interfere with the driver’s freedom of move- 
ment for observation or his comfort. The duty 
cycle motions, hoist and luff, have ti.eir levers on 
the left and right of the driver respectively. 
Coupled to the hoist lever on the driver’s right 
hand is also the slew control, and movement of 
this lever to left or right slews the jib in the 
corresponding direction. In this way the com- 


standstill ; 





bined main hoist and slew control lever may be 
used as a kind of “‘ joystick” in operating the 
crane. 

D.C. operation has been adopted for the 
contactor gear to ensure silence, freedom from 
coil burn-out, and in order to incorporate a 
system of sequence control which operates 
without recourse to any subsidiary time or 
current-responsive relays; this gear is of mill 
duty type, designed to permit 600 operations 
per hour. Each motion is provided with 
double-pole mechanically interlocked rotor 
reversing contactors and a similar double-pole 
main contactor to ensure that (a) failure of any 
one contactor cannot. “ single-phase’’ the 
motor; (b) the welding of any one contactor 
canno? cause power to remain on the motor 
inadvertently ; and (c) that reversing con- 
tactors cannot be simultaneously closed 
inadvertently. 

Each motion also has one plugging and two 
accelerating contactors for handling the rotor 
resistances. Double-pole contactors of construc- 
tion uniform with the stator contactor are used, so 
that the three rotor phases are short-circuited 
in balanced steps. They operate in the sequence 
plugging first followed by first and second 
acceleration respectively. The combined direo- 
tional and speed control from the master drum 
is supervised automatically by. the Igranic con- 
denser time limit system. It ensures that 
(a) upon a reversal from full speed in the one 
direction to the other, the resistances necessary 
to limit the current to desire. values which are 
controlled by the plugging contactor are 
retained in circuit until the motor is approaching 
(0) when the plugging contactor 
closes, the acceleration can follow at definite 
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intervals of time preset to suit operating con- 
ditions ; (c) upon a start from rest, therefore, 
the plugging contactor can close instantly and 
no time is lost before ample power is applied to 
the motor in order to give the maximum designed 
acceleration to the drive. By adopting the 
definite time system of acceleration, no matter 
how stiff the machinery, the driver is assured of 
maximum effort being applied without need for 
readjustment of gear to suit operating con- 





TRAVELLING GEAR UNIT 


ditions, and the overload relays are left with 
their proper duties, namely, to trip the motion 
in the event of adverse mechanical or electrical 
conditions. 

The use of magnetic plug master switch 
control for every motion has enabled the indi- 
vidual motions to be protected against overload 
and voltage failure, &c., each in its own circuit. 
The failure of any one motion does not interfere 
with the operation of the other. Power is fed 
to all services on the crane, including heating 








sty 
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connect all power in emergency by means of an 
emergency ‘‘ Stop” push in the cabin. 


GENERAL FEATURES 


For ease of maintenance sections of the main 
machinery house are arranged for quick 
removal, including the whole of its back 
panel. ‘Two telescopic channels in the roof of 
the house are each equipped with a 5-ton pulley 
block. By this means all of the machinery can 


be lifted and traversed out without difficulty for 
either lowering on to the ground or on to the 
flat working platform at the back of the portal. 
This platform is sufficiently large to house a 
spare grab. The use of a stump centre post 
turning with the revolving portion of the crane 
enables the main electrical collector gear to be 
arranged conveniently for access from a special 
platform under the portal. 

Special attention has been paid to the inter- 
changeability of various parts of the crane. 








Floating Shoe 
Hoist 
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ARRANGEMENT 


and lighting, through an Ellison 200-ampere 
air-break triple-pole and neutral circuit breaker 
fitted with overload relays, and a shunt trip. 
The former are set so that the overload relays 
individual to the Igranic panels and sub-circuit 
fuses (heat and light) will function, under 
normal conditions, whilst the Ellison breaker 
will look after severe short circuits and act as 
general back-up protection. The shunt trip 
is provided so that the crane driver can dis- 











OF MACHINERY 


For instance, the front and back bogies are 
identical and interchangeable, and the two 
bogie motors are intere ble with the 
slewing motor. All sheaves throughout the 
crane, together with their special roller bearings, 
are of identical design.. The main controllers 
and all the contactors and relays on the control 
gear throughout the cranes are interchange- 
able, as are the limit switches for the hoist and 





luffing motions. The clutch, holding brake, and 


main brake Thrustors are interchangeable, as 
are also the luff, slew, and travel Thrustors. 

Whilst the cranes are designed with ample 
braking on the power bogies for normal opera- 
tion, a powerful, easily operated rail clip is 
provided at each corner. These clips are of 
lazy tong type, and their grip automatically 
tightens if there is any tendency for the crane 
to move against them. 

Throughout the crane there is only the barest 
use of cast iron, and all stressed brackets, &c., 
are of cast or fabricated steel. 

The grab steadying gear is equipped with 
grease-packed ball bearings to both sheaves and 
fairlead rollers, and is carried on the main 
rotating structure. The owners have developed 
and used for some years a special type of auto- 
matic indicating weigh gear for use on their 
cranes. It is intended to equip the new cranes 
with the latest development of this gear, which 
is now undergoing trials on an existing crane. 
The new equipment will also be fitted with 
automatic summation and recording gear. 








Florida Barge Canal 


Many years of study and innumerable 
projects for a canal across the Florida peninsula 
have culminated in the approval of a project 
developed by the Corps of Engineers, United 
States Army. Both ship canals and barge canals 
have been proposed, and promotion of the canal 
project was hastened during the war with 
Germany by the submarine hazards of ships, 
especially tankers, passing around the head of , 
the peninsula. The project approved by the 
U.S. Government is for a barge canal of 150ft. 
minimum bottom width and a minimum water 
depth of 14ft. Its total length, including 
dredged approaches, will be 182 miles, with five 
locks and three dams. Four railway bridges, 
five road bridges, and two ferries are 
included, the bridges giving a clear width of 
150ft. and clear headway of 100ft. when open 
for navigation. The east end, 6 miles from the 
Atlantic, is on the St. John’s River and the 
Atlantic intracoastal waterway, which consists 
of an inland route extending north to New York 
Bay. Its west end will be a dredged-channel in 
the Gulf of Mexico. With this link connecting 
the Gulf and Atlantic intracoastal waterways, 
oil barges will have an inland route from oil- 
shipping ports in Texas to refineries in New 
York harbour. At the top of the cutting will 
be a 10ft. berm and then a paved slope up to a 
berm having a minimum width of 75ft., from 
which the ground will be sloped up to the normal 
ground level. The locks will be 75ft. by 600ft., 
the normal dimensions for inland waterways, 
with 14ft. of water on the cills, and a lift of 
20ft. * They are to be filled and emptied through 
culverts, 10ft. square, formed in the side walls, 
and are designed for filling in 7 min. and empty- 
ingin7}min. Mooring basins, 75ft. by 1500ft., are 
to be provided at the locks, and at intermediate 
points. The dams will be rolled earth-fill or 
embankment type, with slopes on both sides 
protected by a concrete blanket. Concrete 
spillways with regulating gates will provide for 
flood flows. 











German War Gas Souppiies.—The British 
element of the Control Commission states that 
nearly all German chemical warfare equipment 
found in the British zone of Germany has now been 
destroyed. About 115,000 tons of bombs, shells, 
and mines filled with war gases were discovered in 
the zone, and the number of shells alone was about 
2,500,000. The gases included phosgene, D.M., 
C.A.P., and mustard. There was also a reserve of 
3300 tons of mustard gas in bulk, which would 
have made another 30,000 tons of ammunition, as 
the gas filling is only a tenth of the weight of the 
whole shell. These stocks were a quarter of all other 
ammunition in the zone. The bulk of the reserve 
of mustard gas has been burnt. The liquid was 
pumped out of the vats in which it was stored 
into a shallow pond filled with bleaching powder, 
So far, 70,000-tons of shells and bombs, represent- 
ing three-quarters of the total number found in the 
zone, have been dumped into the 300-fathom deep 
Skaggerrak. They were loaded on to burned-out 
hulks discovered in bombed German ports, towed 
out to sea and scuttled. 
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DEATH 





- Ow December 23rd, in London, Maurice FirzGzratp 
Witson, M. Inst. C.E., of Messrs. Coode, Wilson, 
Vaughan-Lee and Gwyther, Civil Engineers, Westminster, 
S.W.1, aged 87. 








EXPERIMENT IN FLIGHT 


GRzEAT as is the knowledge and experience 
of our aircraft designers, it is more than ever 
necessary, with rapidly rising speeds, that 
prototypes of each newly designed aircraft 
should be tested as thoroughly as possible 
before production begins. They need to be 
tested in respect of their stability and power 
of manceuvre, as well as of their aerodynamic 
efficiency in relation to drag and engine thrust 
over the operational range of altitude. Useful 
and helpful as model tests in wind tunnels 
have proved to be, only very general guidance 
can thus be given ; the final decision has to 
be based on full-scale flying tests carried out 
by experienced test pilots. This was espe- 
cially necessary as regards performance in 
manceuvre. With the steady growth in 


29! around the model change its form, but the 


-| been thought wise sometimes to build quarter 


tunnels had to be provided to ensure that the 
models were tested at the appropriate Rey- 
nolds number with the result that many 
tunnels to-day call for tens of thousands of 
horse-power to operate them. As the Rey- 
nolds number for a given air density, is pro- 
portional to the product of speed and size, 
the bigger and faster the tunnel, the nearer 
its chance of reproducing accurately the air 
flow pattern. The alternative adopted in the 
few tunnels built to work with air at 10 or 
even 20 atmospheres pressure was only suit- 
able for comparatively small tunnels, and 
even then there remained the great difficulty 
of constructing such small models to be not 
only very exact copies of the full-sized air- 
craft, but sturdy enough to withstand the 
relatively enormous forces imposed by the 
high-density air. Compressed air tunnels 
have therefore not proved popular. 

In recent years further complication has 
arisen through the increase of the Mach 
number, that is, the number expressing the 
ratio of the air speed to the speed of sound. 
When this approaches unity—as is now often 
the case—not only does the air flow pattern 


flow through the tunnel itself is affected, and 
in ways far from easy to understand. It has 
been pithily said that to build a million pound 
tunnel to-day may well mean building a two 
million pound one to-morrow, with the sole 
purpose of ascertaining what the results 
obtained in the former really mean! One 
must face the fact that reliance on the old 
technique no longer suffices, and a new one 
must be devised. Even some years ago it had 


or even half-scale models to enable tests in 
flight to be carried out in advance of full- 
scale construction. It is a risky policy to 
build full-scale aircraft without the pre- 
liminary experimental data to which designers 
have been accustomed ; indeed, it is liable 
to prove expensive, and even dangerous to 
life, to do so. Wind tunnel tests, whatever 
their limitations, at least had the merit that 
they did not endanger the life of a pilot, 
which, as experience has shown, is regrettably 
often the case when flying entirely new types. 
But when it is found that wind tunnel tests 
no longer suffice, tests in flight must be made 
even at some risk. Fortunately, there is a 
good prospect that the human risk can be 
circumvented by making robot models which 
can fly by themselves under radio guidance 
from the ground, as in the small aircraft of 
the ‘‘ Queen Bee ” type, introduced for use 
as anti-aircraft targets. Dangerous mancu- 
vres can be carried out without risk to life, 
either of the pilot, or, if the flying field is 
located in a sufficiently sparsely occupied 
neighbourhood, of anyone else. To make the 
results of such experiments fully applicable 
requires, however, that speed and position 
(all three co-ordinates) shall be precisely 
logged all the time. Instruments carried on 
aircraft cannot do this with much accuracy, 
and even if they could, their records would be 
lost should the aircraft crash, which is just 
the time when one would most want them. 
But here one can take advantage of the 
wonderful power which modern Radar has 
of recording accurately the precise position 
of an aircraft at every moment. For many 
purposes therefore wind tunnel equipment 


robot mechanism to the machine under test, 
whether full scale, half scale, or less. 

All this is not so revolutionary as it sounds, 
for free flying models have long been in use 
in suitably designed tunnels for studying 
motion in the spin—and even in some cases 
during straight flight—with provision for 
noting the change in motion on operating the 
controls. The new free-air technique calls, 
however, for plenty of space, so that nowhere 
shall life be endangered by aircraft failing or 
getting out of control during flight. It is 
difficult to contemplate much work of this 
character being carried out in this small 
island without public protest, and the wider 
spaces available in Canada or Australia would 
be better suited for it ; indeed, whether in 
this field of work or in those in which pilotless 
radio-controlled flight of experimental air- 
craft of one. sort or another is involved, 
co-operation within the Commonwealth is 
clearly indicated. Press messages from 
Australia state that the provision of com- 
bined testing facilities in the central part of 
that continent, for the study of guided 
missiles is already under the consideration of 
the two Governments. 


Smartness 


Now that the war is a thing of the past it 
is to be hoped that some of the drabness 
incident to it may be consigned to the limbo 
of forgetfulness, a drabness that the black-out 
seemed to accentuate and cover with a pall 
of gloom. Perhaps it is a sign of better times 
to see the Horse Guards in evidence once 
more, admittedly not resplendent in all their 
former glory, but at least testifying to a 
brighter outlook. What more inspiring sight 
than a military parade where everything 
bespeaks smartness and is full of appeal not 
only to the esthetic sense, but also to the 
conception of efficiency that lies behind it ? 
It would not be well for us to become per- 
manently accustomed to the down-at-heel 


aspect of many of our main line railway 
stations, a state not entirely due to enemy 
action, although admittedly this has been 
considerable, but also because a shortage of 
station staff has tended to engender a spirit 
of neglect and lassitude. 
cleanliness and smartness once so charac- 
teristic of British rolling stock ? In peace- 
time it would surely be lamentable for us 
continually to see the only part ‘of a railway 
carriage that is clean is the small section 
indicating its class, a diminutive clear spot 
surrounded by the grime of years of war. Let 
us hope that all British locomotives, as a few 
have already done, will soon reappear in their 
former smartness, and before all our American 
and Dominion visitors have left our shores. 
Perhaps now would be an appropriate time 
for the principal railways te resume dis- 
tinctive liveries for their locomotives as well 
as for their passenger rolling stock. 


Where is that 


But we must look for smartness not only 


externally, for, as Shakespeare reminds us, 
“‘So may the outward shows be least them- 
selves,’’ we must also expect that smartness 
of outlook and disposition that speaks for 
itself. Where are now those quips and sallies 
of bus drivers and conductors that used so to 
delight us in days of yore? Perhaps war 
work, long hours, air raids, and household 


may give place to the flying laboratory with | worries have contributed to the low ebb that 








speed and dimensions, larger and faster wind 


radio apparatus and workshop facilities to fit | has been reached, one in which too often rude- 
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ness has taken the place of friendly banter. 
Fortunately, this is by no means universal, 
and it is not difficult to admire the bus con- 
ductor who, in defiance of his by-laws, loaded 
up his bus to capacity, and then invoked 
others to board the vehicle; saying that there 
was still room on the axles! As engineers, 
let us ask ourselves if we pay enough atten- 
tion to smartness of speech and also of dress, 
even when we make allowance for a sad 
dearth of coupons! Do we still feel that 
smartness of appearance is frequently found 
to go hand in hand with an alertness of mind 
and an efficient.outlook. It is suggested that 
many of our offices stand in need of a 
thorough and drastic spring cleaning, and 
it would hardly be surprising if a visitor from 
another land, intent upon placing most 
welcome orders, was very adversely affected 
by the very atmosphere of some of our offices 
and waiting rooms. Not long ago we 
happened to be in the general office of an engi- 
neering works in which a state of absolute 
chaos seemed to prevaii, although an assur- 
ance was readily given that “‘ the boss knows 
where every paper and file is, and woe betide 
anyone who attempts to tidy,” but on raising 
the query as to what happened when the said 
boss was away, the only answer was an 
expressive shrug of the shoulders which in 
itself spoke volumes. This admittedly was 
an extreme case. Needless to say, the work- 
shops were equally untidy, and it was not 


oe Aine to find that oo heap of _ supplied to us by the Westinghouse Electric 
believable dimensions existed, because “‘some- | 4 Manufacturing Company, of Pittsburgh.— 


thing might be wanted some day”! Inside} eq., Tax E.] 


each and every factory there can be no 
shadow of doubt that smartness is a definite, 
if indirect, aid to efficiency ; when the shops 
are arranged in an orderly fashion, with white 


inward smartness, but it also tends to a 
reduction in the number of losses incurred 


ally being destined for the scrap heap. 


drabness and austerity of the past war years 


not been through the fiery furnace in the 
way that has fallen to our lot, will judge us 


well-stocked and carefully tended flower beds 
outside the main offices predispose the visitor 
in favour of the concern, and he would be 
surprised if he did not find on entry a smartly 
dressed official to greet him and offices that 
fell into line with his earliest impressions, 


he would reasonably expect to see further 


beneficent Government has allowed us once 
more to purchase socks of more adequate 
length, we should proceed to pull them up, 
at the same time making a mental resolve to 
introduce that smartness into everything we 
handle which is the outward and visible hall- 
mark of that which lies beneath a pleasing 
exterior. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 





GEARED TURBINE LOCOMOTIVES 


Sir,—I should like to correct a slight error 
which appears in the article on ‘“‘ The American 
Geared Turbine Steam Locomotive,” on page 
466 of Taz ENGINEER for December 7th, where, 
in making reference to this company’s turbine 
locomotive, it is stated that it is insufficient in 
power “to make it economically competitive 
with the efficient compound reciprocating 
engine locomotives used by the L.M.S.” I 
should like to point out that this company’s 
standard 4-6-2 locomotive is a simple and not 
a compound, and I should be obliged if you 
would publish this letter in order to correct any 
wrong impression which may have been created 
by this statement. H. G. Ivarr. 
L.M.S., Derby, December 14th. 


{The article-to which Mr. Ivatt refers was 


the firing off took place under an angle of some 
80 deg., which view, from the notes in your 
paper, appears to be false. 

(g) In some cases during the accelerating 
phase an internal explosion in the engine (not 
in the high-explosive charge) was observed, 
ending in failure.* 

(g) Failure at the moment of launching and 
ending in burning and ultimate explosion of the 
V2 on the spot was of rare occurrence. 

j R. TISKEN. 

The Hague, Holland, December 20th. 








Literature 


SHORT NOTICES 


Fire Pumps and Hydraulics. By J. E. Potts, 
B.Sc. (Eng.), A.M.I.Mech.E., and T. H. 
Harriss, Grad. I. Fire E. London: George 
Newnes, Ltd., Tower House, Southampton 
Street, W.C.2. Price 10s. 6d. net.—This 
treatise deals in detail with the construction, 
operation, and maintenance of power-driven 
fire pumps and gives a clear explanation of the 
hydraulic principles involved in their design 
and use. It is based upon a course of instruction 
drawn up for the training of pump operator 
instructors in the Leeds A.F.S. The first part 
of the book deals in a sound practical manner 
with the fire pump, its development, types, 
construction, principles, priming, accessories, 
and operation. A number of chapters are 
devoted to principles, construction, and operation 
of the petrol engine, which are based on the 


V2 ROCKETS 


li lenstilt indilentine Uy Sm,— With interest I read your Naval Corre- 
wats atuip, nein. ttn tnt ser erage spondent’s article re V2 discharge experiments 
nically propelled trucks can move with free-| i, Tux ENarseer of October 19th. As to the 
dom and speed down these avenues, and they | Germans admitting that a number of accidents 
are able to proceed from station to station | occurred in the firing of these rockets, primarily 
far more readily when the components that | owing to failures in the tilting-over phase and, 
are conveyed on them are stacked in anj|to a less extent, as a result of the projectile 
orderly fashion adjacent to the gangways. | falling off the firing ring, just before leaving the 


This tidiness is not only an evidence of | ground, the following points may be of use. 
Having lived in the vicinity of two V2 sites 


from September 8th, 1944, to March 3rd, 1945, 
by components losing thei d t I was in a position to make some records both 
>. thelr way and eventu-| -entally and in writing, on the firing off results. 
; : (a) Over a period of about three months one 
Probably if we are really honest with our-| out of every three and a half discharges resulted 
selves we shall freely acknowledge that the| in a failure. 
(b) These failures showed a tendency to 
have entered like iron into our souls, and have | periodicity. Serials of ‘‘ successful ” discharges 
had such an effect that we may not even be| were often followed by as great a number of 
conscious of the results. But it must always|consecutive misfirings. The impression was 


be remembered that the outsider, who has|g#imed that the Germans were experimenting 
till the very last moment. 


(c) The subsequent discharges from the two 
A launching sites showed a great mutual resem- 
entirely by whet he finds when he pays us a blance. When the first went wrong, the second 
visit. Sometimes even in the most adverse would often equally turn out in a failure in 
conditions it has been found possible to exactly the same way. 
present a pleasing appearance to the approach | ascertain whether this was attributable to the 
to an otherwise unprepossessing factory. To| considerations under (6) or whether atmospheric 
mention a simple instance, the provision of | or other additional conditions played the réle. 
(d) Contrary to the German statements, by 
far the greater number of failures was due to the 
engine stopping in mid-air (under favourable 
conditions the roar of the engine could be heard 
for about two minutes; stopping occurred 
mostly after some twenty to thirty seconds). 

‘ e) As far as could be ascertained, failure due 
while when he proceeded to tour the works, Mi ie tilting over occurred very rarely. 

(f) In a great number of cases the initial 
evidences of that inward and outward smart- | trajectory of the rocket from the start showed a 
ness which justify the anticipation of a state|marked deviation from the vertical. The 


It was difficult to 


authors’ experience that has shown that it 
requires far more instruction to bring about some 
degree of efficiency in the handling of the engine 
than it does to teach the satisfactory running of 
the pump itself. The second section of the 
book, upon hydraulics, has been written for 
those who wish to understand fully the many 
complications of the behaviour of water and 
pumps, and find that they may only do so 
if they have a grasp of the hydraulic principles 
rather than an elementary smattering of the 
subject. Fire pump instructors and student 
operators will find this book very useful. 





The Basis of Sheet Metal Drafting. By W. H. 
Hedley. London: Lo Green and Co., 
Ltd., 43, Albert Drive, S.W.19. Price 6s. net.— 
Written primarily for students, the book is 
intended to give a sound basis in the practice 
of setting out patterns which forms such an 
important part in the technical education of 
those connected with sheet metal work. The 
application of calculations to the development 
of patterns will not only be of some value to 
students, but will also appeal to the practical 
sheet metal worker. 


Rubber in Engineering. London: Advisory 
Service on Plastics and Rubber, Ministry of 
Supply, Berkeley Court, Glentworth Street, 
N.W.1.—The research upon which this publica- 
tion is based has been carried out by Imperial 
Chemical Industries, Lid., on behalf of the 
Controller of Chemical Research of the Ministry 
of Supply and the Directors of Scientific 
Research of the Ministry of Aircraft Production 
and the Admiralty, with whose approval it is 
issued. It is an attempt to provide information 
on a subject which, even by those who have 
long been engaged in its practical application, 
has been regarded as too unwieldy or indefinite 
to set out in print. The book has for its main 
purpose to furnish engineers with a general 
survey of the information available on the 
fundamental properties of rubber. It is not 
intended as a practical workshop guide to the 
design of ‘particular rubber components, but 
rather as an exposition of underlying principles. 
The subject has been treated generally on the 
basis of a number of years’ experience of the 
types of problem posed by those interested in 
both the manufacture of rubber articles and 








of general efficiency. Perhaps now that a| impression was even obtained that in these cases 


their use. 
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S.R. “Merchant Navy” Class 
Locomotives* 

By O. V. 8S. BULLEID, M.I. Mech. E. (Vice President)} 
(Continued from page 514, December 21st) 
CYLINDERS AND Morion 

THREE separate cylinders are used as being 
more readily cast in the foundry and more con- 
venient to machine. They are not in line, the 
inner cylinder being behind the outer cylinders 
and higher in the frames. All three cylinders 


of its moving parts, has remained unchanged 
since early days. The time had come to enclose 
as much of the motion as possible so that it 
could be lubricated continuously by flood lubri- 
cation, instead of by the driver with his oil 
feeder. 

The parts may be less accessible if enclosed, 
but if the results desired, namely, no attention 
between general repairs, reduced wear, and 
freedom from heating, were achieved, this would 
not matter. 

The problem is complicated by the relative 
movement of the frame to the crank axle and 





casing or sump. The arrangement of the 
enclosure is shown in Fig. 8. 

Flood lubrication was adopted as being 
simpler when oscillatory movements are 
involved. Two reversible gear pumps of normal 
design draw oil from the sump and force it 
through distributing pipes, from which it is 
discharged over the moving parts. 

As the middle big end tends to throw oil off 
during the upper half revolution, it was fitted 

with @ tundish, which collects the oil during the 
lower half revolution and retains it during the 
upper. The forked type of big end is used, as 
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drive the intermediate coupled axle. The incom- 
ing steam enters the cylinder casting at the top 
flange leading to a cored pipe feeding steam 
chests at each end. The total volume of this 
pipe and the two end steam chests is 2-6 cubic 
feet, or 105 per cent. of the cylinder volume at 
the full cut-off of 70 per cent. The port area is 
36-8 square inch, opening to an area of 254-5 
square inches through the cylinder barrel. The 
clearance volume is 9-8 per cent. 

The exhaust port through the valve is 40-7 
square inches in area and discharges directly into 
the valve cavity between the two valve heads. 
It passes through the exhaust pipe flange in the 
case of the outside cylinders, to be taken by a 
fabricated external exhaust pipe to the centre 
casting, where the three exhausts join under 
the common blast pipe. The cylinder castings 
have been simplified by this arrangement. 

Attention is called to the symmetrical arrange- 
ment of the cylinder and valve chest and the 
very direct passages. A noticeable feature of 
these engines in service is the cleanliness of the 
valves, steam chests, and pistons, and the ease 
with which the piston valves can be withdrawn 
for examination. 

Enclosure and Lubrication of the Motion.— 
The steam locomotive, as regards the lubrication 





* Institution of Mechanical Engineers, December 14th 
1945. Abridged. 



























Oil Filter 
FIG. 8—0Oil Bath Arrangement Showing Chain Drive 
especially so in the case of an engine with an 
inside crank axle. In the engine in question, not 
only was it decided to enclose the three sets of 
valve motion, but also the middle connecting- 
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ARRANGEMENT OF OIL 
BAFFLE ON CRANK AXLE 


“THE ENGINEER” Swain Sc. 


Fig. 9—Arrangement of Oil Baffle on Crank Azle 


rod, crosshead, slide bar, and crank pin. More- 
over, the three sets of valve gear had to be 
located between the frames. This meant that 
the inside piston-rod and the three valve guides 


@ 


with this design the brasses are well supported, 
and the oilways are more conveniently arranged. 
The back brass, too, forms a useful oil holder. 

The method adopted to prevent oil escaping 
where the crank axle passes through the casing 
is shown in Fig. 9. Steam or water vapour was 
prevented from entering the casing along the 
piston-rod by the gland shown. 

The oil is filtered before it is distributed to 
the metered delivery pipes, and is drawn 
through a sieve by the pumps. The pumps are 
chain driven from the valve crankshaft and 
deliver oil at 201b. per square inch pressure. 
The sump holds 40 gallons of oii. 

The oil used for the enclosed lubrication 
system is of the non-emulsifying mineral type 
and contains anti-corrosion and anti-oxident 
inhibitors. 

At first trouble occurred due to the pumps 
becoming choked with fluff from cleaning 
cloths, &c. e of oil from the sump was 
also considerable at first, but this loss has been 
reduced and the consumption is now reasonable. 
It has been found that the faces of the detach- 
able parts of the sump have to be very rigid so 
that the joint is not distorted when tightened. 
Finality has of course not been reached, but 
definite progress has been made towards the 
ideal of an automatically lubricated loco- 
motive. As it is, the number of points to be 
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had to be taken through the leading end of the 


oiled by feeder has been reduced from ninety- 
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two to thirty-one. The middle big ends have 
run very well, and only two cases of overheated 
middle big ends have occurred in 1,400,000 
miles. 

Valve Motion.—The special conditions were 
such that no existing valve motion could be 
accommodated satisfactorily in the very 
restricted space available. Moreover, it was 
desirable to keep down the unsprung weight of 
the driving crank axle; then, too, should it 
be necessary to remove the. driving axle, as 
little of the sump as possible should be dis- 
turbed. The new valve gear used on these 
engines was therefore invented, each piston 
valve being operated by an independent set 
of motion. The three sets of gear are operated | su 
by a three-throw secondary crankshaft. Each 
throw of this secondary crankshaft oscillates 
its quadrant link by a vertical connecting-rod 
pinned to an arm extended backwards from the 
link ; at the same time, it reciprocates the foot 
of the combination lever by a horizontal link 
pinned to the big end of the vertical connecting- 
rod. The quadrant link operates the upper end 
of the combination lever in the usual manner, 

The combined motion is conveyed through a 
plunger working in a guide by the valve rods 
to the -valve operating rocker shaft. The 
three-throw crankshaft has to be revolved in 
phase with the crank axle and,though a gear 
drive was considered, it was abandoned in 





exhaust cavity has unequal arms, the driving 
arm being 2*’/,,in. for the inside cylinder and 
2%1/,,in. for the outside cylinders, and the driven 
8in. centres. 

Fig. 8 shows that the lengths of the levers of 
the valve gear relative to the throw of the three- 
throw crankshaft are good and the angularity 
small, 

The valve motion itself has given no trouble 
and has one especially commendable feature in 
that the valve events remain unchanged in 
service, the engine keeping its regular beat. 

A point that was considered was the effect of 
slackness in the chain. Assuming a sag of as 
much as 3in., the design of the rocker chain is 

such that most of the sag under load is absorbed 
by the rise of the rockers up the teeth. Only the 
small remainder affects the valve events, which 
will be delayed. This can be corrected by 
altering the cut-off. The chain drive has 
behaved well, in spite of the many misgivings 
the use of chains gave rise to, and no chains 
have broken to date. 

Circlips.—For locating motion pins, &c., 
“ circlips ” of both internal and external 
are employed in place of conventional methods 
using taper pins or washers and split pins. The 
circlip, designed so that the moment of inertia 
of the cross section at any point is proportional 
to the bending moment at that point, can be 
removed and replaced without detriment to its 
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Fic. 10—Pistont Valve 


favour of the silent rocker chain drive shown 
in Fig. 8. 

Provision has been made for the frame to 
rise 2in. and fall l}in. relatively to the crank 
axle and for this axle to move sideways as much 
as tin, from its mid-position. By locating a lay- 
shaft 4ft. from the crankshaft centre the 
maximum rise of the frame meant a lengthening 
of the hypotenuse by 0-04in., a negligible 
amount in a chain 11-8ft. long consisting of 
118 links. The layshaft in turn drives the three- 
throw crankshaft by a second chain. As the 
chain wheels are equal in diameter, the three- 
throw crankshaft is driven truly in phase with 
the crank axle. 

The power required to overcome the frictional 
resistance of an llin. piston valve not under 
steam pressure and cold was found experi- 
mentally to be 3 H.P. at 300 r.p.m. As there 
was no data as to the behaviour of chains under 
locomotive conditions nor as to the maximum 
load the chain might have to transmit, nor as 
to the effect of snatch, a chain 2in. wide was 
fitted. This chain will transmit 75 H.P. at a 
chain speed of 130ft. per minute. 

The weight of the toothed wheel secured to 
the axle is 125]b. and half the weight of the 
chain is 30 Ib., a total of 155 lb. Three excen- 
trices plus the portion of the excentic rods 
carried by the axle would have weighed 1281 Ib., 
so that the new drive reduces the unsprung 
axle weight by 1126 lb. 

The valve. motion is shown in Fig. 8. The 
throw of the three-throw crankshaft for con- 
venience of lay-out was made 4jin. As the 


Swaw sc. 


material. This application, new to locomotive 
practice, has proved satisfactory in service, 
no failure of a circlip having been reported. 
The total number used, in all positions, is 
ninety-nine per engine. 

Piston Valves.—With higher pressures piston 
valves with inside admission and _ outside 
exhaust have been favoured, to reduce the 
pressure on the valve spindle packings. The 
arrangement interferes with a free exhaust and 
the gland trouble is not eliminated. 

In these engines a new method of operating 
the piston valves has been introduced, each 
pair of piston valves being driven by a rocker 
in the exhaust cavity. No valve spindles are 
used and so the glands are suppressed and with 
them the objections to outside admission. The 
rocker is arranged across the cylinder and when 
uncoupled the arm in the exhaust cavity drops 
clear to allow the piston valves to be with- 
drawn. The arrangement is shown in Fig. 8. 
Piston valves, llin. diameter, have been pro- 
vided, which in conjunction with large steam 
chest liner port areas give an improved steam 
distribution. The weight of one piston valve 
complete with the two heads is 991b.; it is 
illustrated in Fig. 10. 

This arrangement of the piston valves has 
given no trouble and the wear of the rings is 
much less than usual. Trouble was experienced 
with the first engines in the early days through 
the breaking of the driven arm of the piston 
valve rocker shaft of the middle cylinders, but 
has been surmounted, 


frequently expressed in the past was found to 
be due to the steam-operated gear not remain- 
ing set. 

Large oil passages are provided from the 
filling plug to the ends of the hydraulic cylinder, 
which constitutes the damping and locking 
device. Creeping was due to the hydraulic 
cylinder not being completely full of oil. This 
was traced to air bubbles entrapped when 
filling, giving a false indication that the cylinder 
was full, and since attention has been given to 
the filling pipes and passages to prevent air 
being entrapped, the cylinders can be filled 





Fic. 11—Wheel of the B.F.B Type 


right.up. The gear will now remain in the 
position at which the driver sets it. 


WHEELS AND TYRES 


The most obvious departure from traditional 
practice is to be seen in the wheel centres used 
throughout these engines and tenders. . The 
usual locomotive wheel consists of a cast steel 
spoked centre on which is shrunk a rolled steel 
tyre, and it has undergone little alteration since 
the earliest days. 

When the rims of spoked wheels in the shops 
for re-tyring are examined, flexing between the 
spokes is revealed by the condition of the rim 
and the inside of the tyre, resulting in fretting 
corrosion of the tyre. The stresses set up in a 
rim when a tyre is shrunk on were investigated 
by polarised light on celluloid models in the 
laboratory at Ashford and showed great varia- 
tion from spoke to spoke. 

A locomotive wheel has not only to support 
the vertical load, but has to have considerable 
lateral strength to support the heavy thrust of 
the flange against the rail when taking curves. 
Lightness, too, is impor- 

tant to keep down the 
kinetic energy and un- 
sprung weight. } 
Eventually, with the 

collaboration of Thomas ee 
Firth and John Brown, 
Ltd., the wheel known 
as the B.F.B. type was 
evolved. Under polar- 
ised light the models 
showed that the stresses 
in the rim inside the 
tyre had been 

The construction of the 
centre is shown in Fig. 
11. It will be seen that 
the plate or webis corru- 
gated and that bridge 
pieces are incorporated 
to support the tyre oppo- 
siteeach corrugation. The lightening of the wheel 
hub will be noted. These driving wheels are 
very strong laterally, whilst at the same time 
they are 10 per cent. lighter than the spoke type. 
The simple arrangement for fastening the 
driving tyres, shown in Fig. 12, was adopted 
instead of the Gibson fastening and the area of 
contact between rim and tyre is increased. 

The opportunity was also taken to introduce 
a high-tensile alloy steel tyre in order to obtain 
maximum qualities. The steel used is 
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Fic. 12—New Tyre 
and Fastening 





Reversing Gear.—The gear is reversed by 





valve travel is 6}in., the rocker shaft in the 


steam. The objections to steam reversing gears 


@ nickel-molybdenun-chromium steel having an 
ultimate tensile strength of 63-69 tons per 
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square inch, with an elongation of 8-10 per 
cent. on 2in. 

The tempering temperature is 600 deg. Fah. 
and the tyres have to be heated to 450 deg. 
Fah. to expand them sufficiently for the pro- 
jecting lip on the inside of the tyre to pass over 
the driving wheel rims. In view of the import- 
ance of heating these special tyres no more than 
was essential, but as uniformly as possible so 
as not to affect their temper, the method of 
heating hitherto in use in the workshops was 
looked into and it was found that the tyres 
were not, in fact, heated uniformly all round. 


in the left exhaust to carry the steam and smoke 
away. Under certain weather conditions 
drivers experienced difficulty in observing the 
signals with the original front end. 

This led to a series of experiments on models 
in the wind tunnel at Southampton University, 
followed by tests in service. As a result the 
front of the engine is now arranged as shown 
in Figs. 13 and 14, and the difficulty has been 
overcome. The author wishes to acknowledge 
Wing Commander T. R. Cave-Browne-Cave’s 
help in finding this neat solution. 

Balancing.—If it is assumed, with a three- 











Fic. 14—Side View of Locomotive 


The method of heating the tyres was therefore ! 
altered. Instead of holding the tyre stationary 
inside the heating shoes, it is placed on a face- 
plate continuously revolved through gearing by 
an electric motor inside the stationary gas-fired 
heating shoes. The heating is timed to prevent 
the temperature being raised too quickly, and 
uniform heating is now ensured. Special care is 
taken in measuring the centre diameter and tyre 
bore to prevent any excess over the shrinkage 
allowance laid down. 

This design of wheel centre and tyre fastening 
has been used throughout these engines, and has 
proved entirely satisfactory. The new type 














Fic. 13—Arrangement of Front of Locomotive 


fastening is most effective in preventing tyre 
slip. 

The Front of the Engine.—Locomotives with 
long boiler barrels and short chimneys suffer 
from steam and smoke drifting down along the 
barrel and obscuring the lookout on the leeward 
side. 

The cause is attributed to eddy currents, set 
up by the passage of the smoke-box through the 
air, fanning out sideways, and setting up a 
pocket of low pressure along the side of the 
barrel behind the chimney centre line, into 
which the steam and smoke are drawn down. 
The more efficient the exhaust design, especially 
at early cut-offs and low steam chest pressures, 





cylinder simple-expansion locomotive with all 
cylinders driving the same axle, that :— 


(a) The weight of each set of reciprocating 
parts is about the same ; 

(b) The angles between the cranks approxi- 
mate to. 120 deg., then the crank axle is in 
balance in itself and the reciprocating parts 
need no counterbalance weights. There will 
then be no hammer blow. Such assumptions 
are the more reasonable when dealing with 
locomotives weighing nearly 100 tons. 


In these engines the reciprocating parts have 
been made as light as possible and are not 
balanced. The rotating masses, on the other 
hand, are balanced completely in the wheels. 
The crank axle is built up, but the crank webs 
are not extended as has been usual in recent 
practice. The result was to save deadweight, 
as the extended web would have weighed 
490 lb. per web, whereas only 548 lb. were 
needed for balancing in the wheels, a saving of 
432 lb. The fact that the reciprocating parts 
have not been balanced has not been attended 
by any ill effects, and there is no indication in 
the riding of the engine that these parts are not 
counterbalanced. Tests over Barnes bridge at 
78 m.p.h. showed the complete absence of 
disturbing forces at the rail. 








Coal Industry Nationalisation 
Bill* 

THE purpose of the Bill is to nationalise the 
coa] industry in Great Britain, including not 
only the working, getting, and supplying of 
coal, but certain allied activities, in particular 
colliery coke ovens, manufactured fuel plants, 
colliery electricity plants, colliery transporta- 
tion works, colliery merchanting property,. and 
colliery welfare activities. 

A National Coal Board (hereinafter referred 
to as “‘ the Board’’) is to be established, which, 
with certain exceptions, is to have the exclusive 
right of working and getting the coali n Great 
Britain and is to secure the efficient develop- 
ment of the coal-mining industry and is to make 
supplies of coal available in quantities and at 
prices which seem best calculated to further 
the pubiic interest. 

The Minister of Fuel and Power is to have 
power to give the Board directions of a general 
character ag to the exercise of their functions 
in relation to matters appearing to him to 
affect the national interest, and in framing pro- 


* Extracts from the “Explanatory and Financial 
Memorandum ” attached to the Bill, and of some of its 





grammes of reorganisation or development the 
Board will be required to act on lines approved 
by the Minister. 

An Industrial Coal Consumers’ Council and a 
Domestic Coal Consumers’ Council are to be 
established to consider, within their respective 
spheres, matters affecting the sale or supply of 
coal and are to notify their conclusions to the 
Minister where action appears to them to be 
requisite. They are also to consider and report 
to the Minister on any such matter as he may 
refer to them. 

The assets to be transferred to the Board are 
classified in four headings, namely :— 

Part I.—Assets to be transferred without 
option; [These include unworked coaland mines 
of coal ; collieries and colliery coke ovens and 
manufactured fuel plants ; colliery electricity 
plants ; colliery transport loading and storage 
works; colliery merchanting property ; 
colliery institutes, &c.; patents and trade 
marks for colliery products ; stocks of colliery 
products. } 

Part II,—Assets to be transferred at the 
option of the Board or owners ; [These include 
colliery stores; brickworks, &c., and water- 
works ; certain wharves, &c., used for colliery 
purposes; housing property; farming 
property.] 

Part ITI.—Assets to be transferred at the 
option of the Board or owners, but subject 
to arbitration in the case of objection ; [These 
include manufactured fuel plants other than 
of collieries ; certain transport, loading, and 
storage works other than of collieries ; asso- 
ciated merchanting property; approaches 
to and curtilages of buildings, &c.] 

Part IV.—Assets not included in Parts I, 
II, or III to be transferred at the option of 
the Board or owners, but subject to arbitra- 
tion in the case of objection ; [These include 
other colliery assets of any kind, except iron or 
steelworks. } 

The assets vest free from charge or lien. 

There is provision for arbitration in case of 
dispute, whether any asset falls into any class 
at all or into which class it does fall. 
Provision is made for the National Coal 
Board to take over certain contracts being those, 
in the main, which provide for the rendering 
of personal services, the doing of work or the 
rendering of any other services, the sale or 
supply or letting on hire or hire-purchase of 
goods or utilities or the chartering of a vessel. 
In the event of dispute recourse may be had to 
arbitration. 
Compensation is to be made in respect of the 
transfer of the assets to the Board. The com- 
pensation is to be ascertained separately in 
respect of :— 

(a) The assets of the coal industry as 
defined for the purpose of the district wages 
ascertainments for regulating wages’ in that 
industry ; and 

(ob) All other assets transferred to the 
Board. 


The aggregate value of the. former class of 
assets is to be fixed by the finding of an Arbi- 
tration Tribunal. 

The sum fixed by the Tribunal is to be appor- 
tioned between districts by a Central Valuation 
Board and a further apportionment amongst 
owners of the assets situate in each of those 
districts will be made by District Valuation 
Boards. The value of the assets of both classes 
is to be taken to be the amount which they 
‘might have been expected to realise if the Bill 
had not been passed and they had been sold on 
a specified date in the open market by a willing 
seller to a willing buyer. 

Compensation is also to be made in respect of 
increase in overhead expenses by reason of 
severance. 

Capital outlay incurred by colliery concerns 
after August Ist, 1945, will be refunded. 
Compensation is to be satisfied by the issue 
of Govérnment stock. Provision is made for 
regulating the disposal of compensation stock 
of colliery companies, and for the adjustment 
as between classes of debenture and share 
holders in colliery companies of their interests 
in the assets transferred. 

Provision is made for the payment to colliery 
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from the vesting date. As an alternative, 
interest accrues on the compensation payable. 


The capital requirements of the Board will be | y 


met by sums advanced by the Minister, for 
which provision is made within an aggregate of 
£150 million in the first five years after the com- 
mencement of the Act, and subsequently as 
Parliament may determine. In addition, the 
Board will have power to borrow temporarily 
up to £10 million. 

The Board will be required to establish a 
reserve fund, and the Minister will have power 
to give directions, with the approval of the 
Treasury, as to the application of any excess of 
revenue over outgoings. 

The Board will take over interests in property 
and records and documents of the Coal Com- 
mission, and will assume the rights and liabilities 
of that Commission for their contracts. The 
Commission may be dissolved by order of the 
Minister. 

The Miners’ Welfare Commission will be 
reconstituted and the Minister. will be 
empowered to give to that Commission direc- 
tions of a general character with respect to the 
discharge of their functions. 

The Minister is to assume responsibility for 
safety research and his expenses will be carried 
on the Ministry vote. Certain property now 
held by trustees for the purposes of research will 
be sold, and the cash paid into the Exchequer. 

The Board are to keep accounts and records 
and prepare in respect of each financial year 
@ statement of accounts; after audit a copy 
thereof is to be sent to the Minister, together 
with any report made by the auditors, and the 
Minister is to lay the statement and report 
before Parliament. 

The Board are also to make an annual report 
to the Minister dealing generally with the 
operations of the Board during the year and the 
Minister is to lay a copy of every such report 
before Parliament. 


Tue Nationat Coat Boarp 


There will be a National Coal Board, which 
will, on and after the primary vesting date, 
be charged with the duties of working and 
getting the coal in Great Britain, to the 
exclusion of any other person; securing the 
efficient development of the coal - mining 
industry ; and making supplies of coal avail- 
able in such quantities and at such prices 
as may seem best calculated to further the 
public interest. The functions of the Board will 
include the carrying on of all such activities as 
may appear requisite, advantageous or con- 
venient in connection with the discharge of its 
duties, and in particular, searching and boring 
for coal in Great Britain, to the exclusion of any 
other person; treating, rendering saleable, 
supplying, and selling coal; producing, manu- 
facturing, treating, rendering saleable, supply- 
ing, and selling products of coal; . producing, 
manufacturing, supplying, and selling any goods 
or utilities which can advantageously be so 
dealt with by the Board by reason of their 
having materials or facilities therefor in con- 
nection with the working and getting of coal ; 
any activities which can advantageously be 
carried on by the Board with a view to i 
the best use of any of the assets vested in them ; 
activities conducive to advancing the skill of 
persons employed or to be employed for the 
purposes of any of the activities aforesaid, or 
the efficiency of equipment and methods to be 
used therefor, including the provision by the 
Board of facilities for training, education, and 
research. 

The Board will have power to do any thing 
and to enter into any transaction (whether or not 
involving the expenditure, borrowing, or lend- 
ing of money, the acquisition of any property 
or rights, or the disposal of any property or 
rights not in its opinion required for the proper 
discharge of its functions) which in its opinion 
is calculated to facilitate the proper discharge 
of its duties. 

The policy of the Board will be directed to 
securing the advancement of the safety of 
persons in its employment and the promotion 
of their health and welfare ; that the revenues 
of the Board will not be less than sufficient for 


meeting all outgoings properly chargeable to 
revenue account on an average of good and bad 


ears. 

The Board will consist of a chairman and 
eight other members. The chairman and other 
members of the Board will be appointed by the 
Minister of Fuel and Power from amongst 
persons appearing to him to be qualified as 
having had experience of, and having shown 
capacity in, industrial, commercial, or financial 
matters, applied science, administration, or the 
organisation of workers. 

The Minister will be empowered to make 
regulations with respect to the appointment of, 
and the tenure and vacation of office by, the 
members of the Board; the quorum, proceed- 
ings, and meetings of the Board, and determina- 
tions of the Board ; and the execution of instru- 
ments and the mode of entering mto contracts 
by and on behalf of the Board and the proof of 
documents purporting to be executed, issued or 
signed by the Board or a member, officer, or 
servant thereof. Subject to these provisions, 
the Board is to have power to regulate its own 
procedure. 

The Minister will give to the Board directions 
of a general character as to the exercise and 
performance of its functions in relation to 
matters appearing to the Minister to affect the 
national interest, and in framing programmes of 
reorganisation or development involving sub- 
stantial outlay on capital account the Board 
will act on lines settled from time to time with 
the approval of the Minister. 








Manchester - Sheffield Railway 
Centenary 


AN interesting little brochure has been pub- 
lished by the London and North-Eastern Rail- 
way Company to commemorate the opening 
of the Sheffield, Ashton-under-Lyne and Man- 
chester Railway on December 23rd, 1845. The 
scheme for its construction was first proposed 
in 1830, and when the nature of the country 
lying between the two cities is considered, 
together with the then state of engineering 
knowledge and the opposition which every 
railway project met, the scheme was a particu- 
larly courageous one. However, in 1835 a group 
of business men, headed by Lord Wharncliffe, 
formed themselves into a provisional committee 
with Charles Vignoles as engineer. The pro- 
posed route was Manchester, Gorton, Ashton- 
under-Lyne, Hyde, Glossop, Woodhead, 
Thurleston, Penistone, Wortley, and Sheffield ; 
and, as may be appreciated, the enterprise 
bristled with problems for that period, not the 
least of which was a 3 miles’ long tunnel at 
Woodhead. The Bill for construction was 
deposited in November, 1836, and the Act of 
incorporation secured in May, 1837. The 
opposition the Bill met from the Manchester 
and Birmingham Railway eventually resulted 
in an agreement whereby the use was granted 
to the new company of its existing line from 
Chancery Lane, Ardwick, into a proposed joint 
terminal at London Road, Manchester. Work 
on the line was begun in October, 1838, and was 
completed seven years later with the opening 
of the Woodhead tunnel. This tunnel was one 
of the engineering achievements of its time and 
took over six years to build. In the interests 
of economy at the time it was constructed for 
single-line working and a second tunnel was not 
opened until 1852. The line was opened to 
traffic in sections until the tunnel completed the 
link-up. In November, 1841, the Manchester- 
Godley section was opened, in December, 1842, 
it was extended first to Broad Bottom and then 
to Dinting (known as Glossop until a branch to 
that town was opened). The next section from 
Dinting to Hadfield and Woodhead was opened 
in August, 1844. Finally, the line from Dunford 
Bridge, on the eastern side of the Pennines, was 
brought into use in July, 1845, thereby reducing 
that portion of the journey between Manchester 
and Sheffield to be performed by coach to a short 
run of just over 3 miles between Woodhead 





and Dunford Bridge. The Woodhead tunnel 


was inspected and declared fit for service on 
December 20th, 1845, two days prior to the 
formal opening of the completed line. 








British Air Services 





In a White Paper, Cmd. 6712, recently pub- 
lished by the Stationery Office, the Ministry of 
Civil Aviation outlines its proposals for British 
air services. In the present stage of develop- 
ment the Government has decided not to 
entrust the operation of all services to a single 
corporation; the, number of air transport 
undertakings, it says, ultimately desirable in 
the national interest can be decided only by 
the light of experience. Initially, the Govern- 
ment proposes to establish three separate 
statutory corporations with the following 
spheres of responsibility :—(a) Routes between 
the United Kingdom and other Commonwealth 
countries, the United States, and the Far East 
(the existing British Overseas Airways Corpora- 
tion); (b) routes between the United Kingdom 
and the Continent and internal routes in the 
United Kingdom; and (c) routes between the 
United Kingdom and South America. The con- 
stitution of the boards is laid down and the 
arrangements for the training of air crews and 
ground staff, and the maintenance and overhaul 
of aircraft is set forth. The policy put forward 
will, it is stated, be put into effect at the earliest 
possible moment, and interim arrangements 
for starting the services have been made, but 
the supply of aircraft is the governing factor. 
As a general policy the Corporations will be 
required to use British aircraft types. The 
transport airfields required for the proposed 
services will be acquired and managed by the 
Ministry of Civil Aviation. Until Heath Row 
is ready, Hurn, near Bournemouth, Prestwick, 
in Scotland, and possibly one other airport will 
be designated as trans-oceanic airports. Heath 
Row will be designated as the long-distance 
airport for London, and it will be developed 
to the highest international standards required 
for trans-oceanic aircraft. Croydon and 
Northolt will be used as London airports for 
internal and European traffic in the period 
immediately ahead. In bad weather, or when 
emergency prevents landing at the airports 
designated for normal use, emergency alter- 
natives will be selected from suitable available 
R.A.F. airfields. While the corporations will 
primarily undertake regular air line operation 
to fixed schedules, they will also be empowered 
to undertake charter and taxi flying, and private 
operators will also be allowed to engage in 
charter and taxi flying, subject to safety regu- 
lations and satisfactory employment conditions. 








British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Depariment of the Institution at 28, 
Victoria Street, London, S.W.1. The price of each specifi- 
cation is 2s. 3d. post free, unless otherwise stated. ‘ 





COPPER AND ITS ALLOYS 


Schedule to STA.7, P.D. 402. A revision of the 
section of STA.7, which relates to Group 1, Copper 
and its Alloys, has just been issued with the reference 
number P.D. 402. When STA.7 was first issued it 
included the general requirements for all materials 
with a schedule covering copper and its alloys. 
Subsequently additional sections have been issued 
to cover schedules for other non-ferrous metals 
e.g., nickel, zinc, lead, aluminium, &c. The require- 
ments of Group 1 for Copper and Copper Alloys have 
now been revised and the number of alloys included 
in the schedule has been increased and other neces- 
sary amendments have been made. 

As in the case of the other schedules, the revised 
section is in two parts; one part includes the table 
of chemical composition and mechanical properties 
and the other part deals with the uses and other 





general notes on each of the alloys. Copies of the 
schedule are available at a cost of 2s. each post free. 
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District Heating* 
By REGINALD 0. KAPPt 


District Heatine In OTHER CoUNTRIES 


THE notion of district heating is by no 
means new or untried. Lockport, a town 
in New York State of the U.S.A., had 
a district heating installation as far back 
as 1877, and a District Heating Associa- 
tion was founded in the U.S.A. in 1909. The 
first scheme I know of in this country was 
installed in Manchester early in this century. 
The central boiler installation was in Bloom 
Street. The idea shared the fate of many pro- 
gressive ideas about which this country has 
taken a lead at one time. It was subsequently 
neglected here and developed abroad. There, 
progress has been substantial. The largest 
installation in the world is in New York, where 
both the business and the residential parts 
of the town are provided with heat “‘ on tap.” 
Among other towns in the U.S.A. and in Canada 
with a similar service are Detroit, Indianapolis, 
Rochester, Pittsburg, Winnipeg. There was 
district heating before this war in many German 
towns, such as Hamburg, Berlin, Charlotten- 
burg, Leipzig, Dresden, Brunswick, Kiel, 
Breslau, Karlsruhe, Frankfort. The Vatican 
City is supplied with its heat requirements in 
the same way, and there are, or have been, some 
160 district heating plants in Russia, among 
which those in Leningrad, Moscow, Kiev, 
Kharkov may be mentioned. 

In view of the success of these foreign installa- 
tions it is natural to ask why we have not 
followed suit in our own big cities. The reason 
is certainly not that we are better off without it. 
I am convinced that district heating does both 
make for a better way of life and saves coal ; 
I pro in a moment to explain in more detail 
what the benefits are that we should derive from 
it. But neither is the reason for its neglect here, 
that we are less enterprising than other peoples, 
that we are too conservative, or that progress 
is blocked by vested interests. Such all-too- 
facile explanations do not suffice at all to 
account for our relative backwardness in this 
matter. At least an additional reason is that 
we have to contend with certain hard engineer- 
ing and economic facts. 


THe ADVANTAGES OF District HEATING 


The advantages come under three headings, 
namely, the convenience of heat ‘‘on tap,” 
smoke abatement, and coal conservation. 

Convenience.—Where district heating was 
available every room could be warmed by a 
radiator fed with steam or hot water. All the 
householder need to do regulate the temperature 
of a room would be to turn a valve. The open 
grate would become superfluous, to be retained 
perhaps as a luxury by the few. Many would, 
no doubt, regret its disappearance. Some would 
be less regretful than others. Least of all, I 
suspect, those who have to clean grates, carry 
coal, and le to keep fires alight; they 
would think of these labours and the extra dust 
made by an open fire. More regrets would 
come from those to whom an open fire is a 
centre of leisured enjoyment and a convenient 
incinerator for the disposal of matches and old 
eletters. 

Smoke Abatement.—The total coal production 
in this country in 1937 was about 240 million 
tons. Of this, some 113 million tons were used 
for purposes that can have added hardly any 
soot to the air, such as export, coastwise 
bunkers, and the generation of gas and elec- 
tricity. Of the remainder, less than half, 
namely, 78-5 million tons, were used for indus- 
trial purposes and mining. Twelve million 
tons were used for railways and 37 million tons 
for domestic heating. A factory produces far 
less soot per ton of coal burnt than either a 
railway engine or a domestic grate. The soot 
produced by railway engines is mostly dis- 
charged in open country. So one has to con- 
clude that by far the most important source of 





* Institute of Fuel, Midland Section, November 28th, 
1945. Abridged. 


atmospheric pollution in our towns is the open 
grate 


The grand total of the soot discharged into 
our air is considerable, In a report published 
in 1935 a Royal Commission on the coal indust 
put the figure at 3 million tons annually. This 
is equivalent to three days’ output of all the 
collieries in the country. 

This soot does not injure us only by inhala- 
tion. It also creates an opaque veil above our 
heads and keeps the sun’s ultra-violet rays from 
us. To the damage it does to health must, 
moreover, be added the damage it does to 
buildings. According to the Chairman of the 
Air Pollution Board, appointed in 1912 by the 
Manchester Corporation, the measurable smoke 
damage done in Manchester and Salford then 
amounted to nearly £1,000,000 and the corre- 
sponding figure for London has been put at 
£4,000,000. We certainly pay dearly for the 
open grate, even indirectly. 

Coal Conservation.—The direct cost appears 
in the domestic coal bill. This is for two reasons. 
First, a high charge has necessarily to be made 
for delivery of coal in retail quantities. Secondly, 
the domestic grate is an inefficient piece of 
apparatus. A substantial amount of unburnt 
fuel is lost with the ashes and a substantial 
portion of heat is lost with the flue gases that 
escape into the outer air. In consequence the 
average efficiency of all domestic coal con- 
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Fic. 1—Supply of Heat from an Electric Power Station 


sumers, including open fires, stoves, and kitchen 
ranges, is only about 25 per cent. 

The efficiency of an electric fire is, if anything, 
lower still. The average efficiency of all 
generating stations in this country was. 20-6 per 
cent. in 1938. It is a good deal higher to-day, 
but there cannot be many places even now 
where the thermal efficiency (coal to heat) of 
electric fires reaches 25 per cent. 

Central heating boilers for individual houses 
show better figures; 55 per cent. thermal effi- 
ciency may be taken as an average figure. This 
can only seem good when compared with the 
open grate and the electric fire. Considered by 
itself, a form of heating that makes use of little 
more than half the heat in the coal must appear 
wasteful. ; 

Large boilers have a thermal efficiency of 
some 80 per cent.; it may even reach 85 per 
cent. But their use for district heating involves 
transmission of hot water or steam over long 
distances, and the heat losses in the pipes will 
bring the overall efficiency down to about 70 per 
cent. or perhaps 75 per cent. This is still well 
above the 55 per cent. thermal efficiency of 
individual central heating boilers. So district 
heating from boilers exclusively for that 
purpose would help to conserve our coal 
resources. 

If the same boilers also serve an electricity 
supply the national saving is even greater. For 
while the thermal efficiency of a station that 
generates electricity only is rarely much above 
30 per cent., that of a station that generates 
both district heat and electricity is about 75 per 
cent., possibly a little more. 

The reason is that, in accordance with well- 
known thermodynamic principles, a large 
fraction of the heat has to be rejected when 
energy is converted from heat into mechanical 
energy. In an electric power station this 
rejected heat passes into the water used to cool 
the condensers and maintain the vacuum in 
them. In order to achieve 4 high thermal effi- 





condensers is low. The quantity in a modern 
power station is of the order of 60 lb. of cooling 
water per pound of steam condensed, and the 
temperature of the cooling water after it hag 
done its work is of the order of 75 deg. Fah, to 
80 deg. Fah. The quantity of heat carried away 
in this cooling water will hardly be less than 
45 per cent. of the heat in the coal supplied to 
the power station. It is usually more than this 


In a station used for combined generation of 
electricity and district heat a smaller quantity 
of cooling water is passed through the con. 
densers. This reaches a sufficiently high 
temperature to be useful. Of course, the pres- 
sure at the turbine outlet is not as low as that 
of the high vacuum at which the electric station 
engineer aims. As a result of the increased 
exhaust pressure the electrical output of the 
station for a given fuel consumption and size 
of boiler plant is reduced. But the reduction in 
output of electrical energy is only about one- 
tenth or one-ninth of the energy gain available 
for district heating. The precise figure depends, 
of course, on the temperature of the heating 
water. Broadly speaking, a station can use a 
given rate of coal consumption either for the 
generation of 100,000 kW of electrical energy 
alone or of, say, 80,000 kW of electrical and 
180,000 kW of heat ener, There is in conse- 
quence a saving in coal of more than one-third 
if heat and electricity are produced from a 
combined station instead of from two separate 
stations. 

A typical method of combining generation of 
electricity and district heat is illustrated in the 
accompanying diagram, Fig. 1. Steam from 
the boilers passes through the turbines and igs 
condensed at the turbine exhaust in condensers 
just as in a purely electric generating station. 
The only difference in the turbo-alternators is 
that the exhaust is at a much higher tempera- 
ture and pressure and that, therefore, their 
output for a given steam supply is somewhat 
lower. Such turbines are called back-pressure 
turbines. 

The water used to cool and condense the 
steam in the condensers, which in a purely 
electric generating station is drawn from a river 
or cooling towers, is circulated through a pipe 
system that supplies the neighbouring district. 
Instead of giving up its heat in a cooling tower, 
this circulating water does so to the various 
buildings connected to the heating system. 
Matters are so regulated that the returned 
circulating water is at the temperature required 
by the design of the back-pressure turbines. 

The demand for electricity usually varies 
greatly from moment to moment. And elec- 
tricity cannot be stored. So the quantity of 
steam arriving to be condensed varies from 
moment to moment with the electricity demand. 
The heat demand of the district also varies from 
moment to moment, but quite differently. As 
the heat drawn at each moment from the con- 
densers is determined by the electricity demand 
at that moment, any balance must be drawn 
from other sources. 

Two such sources are provided. One is a 
storage tank containing hot water. It can be 
by-passed or taken into the circulating system. 
The temperature in this tank varies with the 
level. By drawing the water off at different 
levels one can therefore adjust the temperature 
of the water supplied to the district to the 
demand. The other source of heat by which one 
can equalise the demand is a direct supply from 
the boilers. A steam pipe from the boilers to 
the circulating water main by-passes the 
turbines and could be used to supply a small 
quantity of high-grade heat to the district 
heating system. This by-pass could serve the 
whole heat requirement if the turbine were out 
of service for any reason. Fig. 2 shows how 
greatly the electricity load may vary. The 
curves represent loads on Wimbledon Corpora- 
tion before and after a cold spell in 1938. 

At the consumer’s end thé hot water is taken 
direct to radiators for space heating. The heat 
néeded for hot tap water is supplied through a 
heat exchanger in the house. Any hot water or 
low-grade steam taken by factories is also 
heated from the circulating water system in a 
heat exchanger. 





ciency, the quantity of cooling water is great 
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and the temperature at which it leaves the 
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one must consider relative coal consumptigharges. 80 district heating will often be at a 
for the various types of domestic heating dlisadvantage for existing houses, at least when 
cussed here. As a guide let me take the cchese ae at present heated by open grates; often, 
consumption figures for 1937 that have bemit not necessary always. In houses already cen- 
mentioned already. In that year, according rally heated district heating can, of course, 
Sir Alfred Egerton, domestic heating accountompete more favourably. And it is worth 
for 37 million tons and electricity supply fpmembering that nearly all the existing district 
16 million tons. The domestic heating will haeating systems in the U.S.A. and on the Con- 
been at an efficiency of about 25 per cent. Hinent were introduced into existing buildings. 
this been entirely by central heating fed from Another difficulty, and a serious one, is to 
boiler in each house instead of almost entirenow beforehand what to design the system for. 
by fires, the efficiency would have be(ow many householders in a given district are 
about 55 per cent., and about 20 million tons ging to become consumers? Most house- 
coal would have been saved in that year. Helders will not know whether they want district 
the whole of that domestic heating load be¢at at the terms offered until they have seen it 
taken by large central boilers, each feeding iprking. So how can the engineers know what 
own district, the efficiency would have be¢e of boilers to install, what the pipe diameters 
about 70 per cent., and a further 4 million tor to be, how much heat storage to provide ? 
would have been saved. Had electricitectricity supply engineers do foretell very 
generating stations all been equipped witsely what the demand in a new district will 
back-pressure turbines and also supplied distri, But they have the benefit of more than 
heat to their full capacity, something like onty years of experience in this country. District 
third of their 15 million tons consumption woulgting engineers will have only U.S.A. and 
also have been saved. Instead of requiring ntinental experience to guide them, and 


rolling. The vibration rearranges the particles 
of material so that the small pieces are worked 
into the voids between the larger pieces, and 
all tend to orient themselves into positions, 
leaving the minimum of voids, the whole mass 
being simultaneously subject to a rolling action 
as with a normal roller. Up to the present the 
firm has applied the principle to three types of 
roller, and the smallest of these is illustrated. 
It comprises a hand-propelled 3}-cwt. roller, 
fitted with a vibrating unit driven by a 1 H.P. 
petrol engine, suspended on a forward extension 
to the frame. This machine was the forerunner 
of the other two, and tests on various materials 
with it have produced some remarkable results. 
The second machine is an 8ft. split roller, 
weighing 25 cwt., designed for towing behind a 
tractor or other vehicle. Its vibrating unit is 
driven by a 7 H.P. petrol engine set over one 
end of the roll frame. The third machine so 
equipped is an automotive roller of the tandem 
type, propelled by the rear roller. Its front 
roll, which is split, has a 3 H.P. petrol engine 
driven vibrating unit. On all the machines the 
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total of 62 million tons for domestic heating annatic conditions, as well as national character |rollers are carried in special bearings, which 
d habits, vary too much for that to be a very 
te guide. 
Yet other difficulties are in methods of 
tering the heat. True, one can meter the 
>) water drawn off without difficulty. But 
» meter reading is a fair basis of charging 
y so long as the temperature is maintained 
istant within close limits. Metering of the 
ice heating is even more difficult. 
2Iat. December. Jn the other hand, there is a substantial 
vid ‘ing in capital cost of generating plant when 
v plant is used for combined generation and 
old plant is scrapped. If an electric 
erating station is designed from the start to 
duce heat as well as electricity, the boilers 
5 a little more than for a purely electric 
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16 iion, the condensing plant a little less, and 
cost of the turbo-alternators is much the 

12 The net result may or may not be a 
Wednesday, ewhat more expensive generating station. 

Sth: Dicenibes: against any small extra cost of this must 

set the saving in the cost of a complete 


8 0 
: se or installation for the supply of heat from 
rate plant. 
his means that combined generation can 
eo sably only be economically introduced into 
ons where extension plant is being installed, 
ito wholly new stations. As stations must 
be near their load centres, the scope for 
y : _,dined generation for which there is a strong 
Fig. 2—Variation in Electricity Load with Outsidy nin case ig very limited. 
Temperature 
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HAND-PROPELLED VIBRATING ROLLER 


insulate the fram 
vould not like to leave the impression that I| vibration. Tests a 3 Sema ted rg pc Pory 
electricity supply, we should have required only the difficulties to district heating as} data on the new principle, but when we saw 
23 million tons. wles. They are no more than limitations ;| two of the units at work recently their high 
These are very rough figures suitable only to®PPly to some districts, but not to others. | working efficiency in respect to their light weight 
convey the right order of magnitude. They ©#ll for caution and not for inactivity. | was particularly noticeable. 
apply to one year only ; they omit gas and coke@rd district heating as the coming thing to 
statistics, and they do not allow for the possible! engineers must give much thought and 
effect. of railway electrification. They are,tion. Even though we cannot hope that it Reram Crrtivicats Scueme.—The Council of 
moreover, theoretical, as they presuppose 100show an advantage in most of our large] the Institution of Automobile Engineers has 
cent. district heating and nothing but back- it will show one in a few of them. The] recently reviewed the possibility of reviving the 
Pea ne " Saiiiien hou eur pool stations.iystems to be installed should be for dis- LA.E. repair certificate scheme, which has remained 
What the figures do indicate is that any national that combine the following character- tar gp a throughout the period of the war. 
pay: ara : ight: ® compact area, reasonably high|~*v™8 regard to the forthcoming initiation of a 
saving in coal due to district heating might’ wy oe national scheme of certification of automobile 
reach tens of millions of tons per year, but’y of population, a large proportion of new| repair apprentices, which has been sponsored by 
would not reach hundreds of millions. The%- If a generating station is close to the] the National Joint Industrial Council for the motor 
maximum saving that might be expected under Ming area and is to have its plant extended | vehicle retail and repairing trade, and adopted by 
; ibly ideal conditions would be of the’stem ought to be with combined genera-|the Ministry of Education, the Council considers 
ps ie of 10 per cent. of the nation’s coal pro- otherwise district heating is better not|that the reason underlying the inception of the 


; . > electricity supply just yet. Where the|1-A.E. repair certificate scheme, i.e. the protection 
duction, or about a week’s output. Such Aen Basak + © |of the motoring public in relation to the standard 


vings large compared with those thatiions are not so favourable it is, in my . , S 
cou ts enpeuend from any conceivable”, wise to proceed slowly and wait for oa to moter pesenagaint 75 aw ory -_ 
: : : ‘peri f those systems for which the Poor gpa 5. gris oree: Ay Se 
improvement in the thermal efficiency of, say,‘Perience o y' Institution reviving the scheme, which was only 
electricity generation. But nevertheless, fuel tages are beyond doubt. originally undertaken as an interim measure in 
economy is, im my opinion, a less important response to many pressing requests. It has there- 
result of district heating than the other two fore been decided that no further practical tests 
results I have mentioned, namely, elimination shall be organised and no further certificates issued. 


Although no undertaking has been given by the 
of household drudgery and smoke abatement. Ministry of Education that existing I.A.E. repair 
DreFicuttigs AND LIMITATIONS 


Av certificate holders will be rebognised under the 

aes, seeds. _., , oN earth, asphalt, tarmacadam, or similar} national scheme referred to above, the organisers 

The chief limitation to any system of district als are to be compacted, one of three] of the latter are well aware of the position, and if 
heating in this country, whether it be with com- of equipment is generally used—rollers, | the possession of a certificate becomes compulsory 
bined or separate generation, is that nearly allirs, or vibrators. A new principle of | for employment, it is felt certain that the claims of 


our houses have been built with open grates and ction, which has now been introduced wearer repair hompeeaone cannot be a 
ith radia space heating. In any thert and Pitt, Ltd., of Bath, olders may be assured that every effort wi 
ee. aa y 2 hen peeved be made by the Institution to ensure that their 


cost comparison, therefore, the cost of new jlarly efficient, and is at present under- |: > 1 
radiators must be added to the cost of the further investigation. By it high-fre-| Wpores'® are Protected. Details of the national 
generating plant and distributing mains. Inj} vibration is introduced into a roller Ministry of Education through the City and Guilds 
such @ cost comparison the saving in fuel will, the material to be consolidated is sub-| of London Institute, Department of Technology, 
I fear, often be less than the annual capital to the combined action of vibration and! Kensington, §.W.7. 
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District Heating* 
By. REGINALD O. KAPP+{ 


District Heatine In OTHER CountRIES 


THE notion of district heating is by no 
means new or untried. Lockport, a town 
in New York State of the U.S.A., had 
a district heating installation as far back 
as 1877, and a District Heating Associa- 
tion was founded in the U.S.A. in 1909. The 
first scheme I know of in this country was 
installed in Manchester early in this century. 
The central boiler installation was in Bloom 
Street. The idea shared the fate of many pro- 
gressive ideas about which this country has 
taken a lead at one time. It was subsequently 
neglected here and developed abroad. There, 
progress has been substantial. The largest 
installation in the world is in New York, where 
both the business and the residential parts 
of the town are provided with heat ‘‘ on tap.” 
Among other towns in the U.S.A. and in Canada 
with a similar service are Detroit, Indianapolis, 
Rochester, Pittsburg, Winnipeg. There was 
district heating before this war in many German 
towns, such as Hamburg, Berlin, Charlotten- 
burg, ‘Leipzig, Dresden, Brunswick, Kiel, 
Breslau, Karlsruhe, Frankfort. The Vatican 
City is supplied with its heat requirements in 
the same way, and there are, or have been, some 
160 district heating plants in Russia, among 
which those in Leningrad, Moscow, Kiev, 
Kharkov may be mentioned. 

In view of the success of these foreign installa- 
tions it is natural to ask why we have not 
followed suit in our own big cities. The reason 
is certainly not that we are better off without it. 
I am convinced that district heating does both 
make for a better way of life and saves coal ; 
I propose in a moment to explain in more detail 
what the benefits are that we should derive from 
it. But neither is the reason for its neglect. here, 
that we are less enterprising than other peoples, 
that we are too conservative, or that progress 
is blocked by vested interests. Such all-too- 
facile explanations do not suffice at all to 
account for our relative backwardness in this 
matter. At least an additional reason is that 
we have to contend with certain hard engineer- 
ing and economic facts. 


THe ADVANTAGES OF District HEATING 


The advantages come under three headings, 
namely, the convenience of heat “on tap,” 
smoke abatement, and coal conservation. 

Convenience.—Where district heating was 
available every room could be warmed by a 
radiator fed with steam or hot water. All the 
householder need to do regulate the temperature 
of a room would be to turn a valve. The open 
grate would become superfluous, to be retained 
perhaps as a luxury by the few. Many would, 
no doubt, regret its disappearance. Some would 
be less regretful than others. Least of all, I 
suspect, those who have to clean grates, carry 
coal, and struggle to keep fires alight; they 
would think of these labours and the extra dust 
made by an open fire. More regrets would 
come from those to whom an open fire is a 
centre of leisured enjoyment and a convenient 
incinerator for the disposal of matches and old 
eletters. 

Smoke Abatement.—The total coal production 
in this country in 1937 was about 240 million 
tons. Of this, some 113 million tons were used 
for purposes that can have added hardly any 
soot to the air, such as export, coastwise 
bunkers, and the generation of gas and elec- 
tricity. Of the remainder, less than half, 
namely, 78-5 million tons, were used for indus- 
trial purposes and mining. Twelve million 
tons were used for railways and 37 million tons 
for domestic heating. A factory produces far 
less soot per ton of coal burnt than either a 
railway engine or a domestic grate. The soot 
produced by railway engines is mostly dis- 
charged in open country. So one has to con- 
clude that by far the most important source of 
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atmospheric pollution in our towns is the open 
grate 


The grand total of the soot discharged into 
our air is considerable. In a report published 
in 1935 a Royal Commission on the coal indust 
put the figure at 3 million tons annually. This 
is equivalent to three days’ output of all the 
collieries in the country. 

This soot does not injure us only by inhala- 
tion. It also creates an opaque veil above our 
heads and keeps the sun’s ultra-violet rays from 
us. To the damage it does to health must, 
moreover, be added the damage it does to 
buildings. According to the Chairman of the 
Air Pollution Board, appointed in 1912 by the 
Manchester Corporation, the measurable smoke 
damage done in Manchester and Salford then 
amounted to nearly £1,000,000 and the corre- 
sponding figure for London has been put at 
£4,000,000. We certainly pay dearly for the 
open grate, even indirectly. 

Coal Conservation.—The direct cost appears 
in the domestic coal bill. This is for two reasons. 
First, a high charge has necessarily to be made 
for delivery of coal in retail quantities. Secondly, 
the domestic grate is an inefficient piece of 
apparatus. A substantial amount of unburnt 
fuel is lost withthe ashes and a substantial 
portion of heat is lost with the flue gases that 
escape into the outer air. In consequence the 
average efficiency of all domestic coal con- 
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Fic. 1—Supply of Heat from an Electric Power Station 


sumers, including open fires, stoves, and kitchen 
ranges, is only about 25 per cent. 

The efficiency of an electric fire is, if anything, 
lower still. The average efficiency of all 
generating stations in this country was 20-6 per 
cent. in 1938. It is a good deal higher to-day, 
but there cannot be many places even now 
where the thermal efficiency (coal to heat) of 
electric fires reaches 25 per cent. 

Central heating boilers for individual houses 
show better figures; 55 per cent. thermal effi- 
ciency may be taken as an average figure. This 
can only seem good when compared with the 
open grate and the electric fire. Considered by 
itself, a form of heating that makes use of little 
more than half the heat in the coal must appear 
wasteful. , 

Large boilers have a thermal efficiency of 
some 80 per cent.; it may even reach 85 per 
cent. But their use for district heating involves 
transmission of hot water or steam over long 
distances, and the heat losses in the pipes will 
bring the overall efficiency down to about 70 per 
cent. or perhaps 75 per cent. This is still well 
above the 55 per cent. thermal efficiency of 
individual central heating boilers. So district 
heating from boilers exclusively for that 
purpose would help to conserve our coal 
resources. 

If the same boilers also serve an electricity 
supply the national saving is even greater. For 
while the thermal efficiency of a station that 
generates electricity only is rarely much above 
30 per cent., that of a station that generates 
both district heat and electricity is about 75 per 
cent., possibly a little more. 

The reason is that, in accordance with well- 
known thermodynamic principles, a large 
fraction of the heat has to be rejected when 
energy is converted from heat into mechanical 
energy. In an electric power station this 
rejected heat passes into the water used to cool 
the condensers and maintain the vacuum in 
them. In order to achieve a high thermal effi- 
ciency, the quantity of cooling water is great 





and the temperature at which it leaves the 


condensers is low. The quantity in a modern 
power station is of the order of 60 lb. of cooling 
water per pound of steam condensed, and the 
temperature of the cooling water after it has 
done its work is of the order of 75 deg. Fah. to 
80 deg. Fah. The quantity of heat carried away 
in this cooling water will hardly be less than 
45 per cent. of the heat in the coal supplied to 
the power station. It is usually more than this 


In a station used for combined generation of 
electricity and district heat a smaller quantity 
of cooling water is passed through the con- 
densers. This reaches a sufficiently high 
temperature to be useful. Of course, the pres- 
sure at the turbine outlet is not as low as that 
of the high vacuum at which the electric station 
engineer aims. As a result of the increased 
exhaust pressure the electrical output of the 
station for a given fuel consumption and size 
of boiler plant is reduced. But the reduction in 
output of electrical energy is only about one- 
tenth or one-ninth of the energy gain available 
for district heating. The precise figure depends, 
of course, on the temperature of the heating 
water. Broadly speaking, a station can use a 
given rate of coal consumption either for the 
generation of 100,000 kW of electrical energy 
alone or of, say, 80,000 kW of electrical and 
180,000 kW of heat ener, There is in conse- 
quence a saving in coal of more than one-third 
if heat and electricity are produced from a 
combined station instead of from two separate 
stations. 

A typical method of combining generation of 
electricity and district heat is illustrated in the 
accompanying diagram, Fig. 1. Steam from 
the boilers passes through the turbines and is 
condensed at the turbine exhaust in condensers 
just as in a purely electric generating station. 
The only difference in the turbo-alternators is 
that the exhaust is at a much higher tempera- 
ture and pressure and that, therefore, their 
output for a given steam supply is somewhat 
lower. Such turbines are called back-pressure 
turbines. 

The water used to cool and condense the 
steam in the condensers, which in a purely 
electric generating station is drawn from a river 
or cooling towers, is circulated through a pipe 
system that supplies the neighbouring district. 
Instead of giving up its heat in a cooling tower, 
this circulating water does so to the various 
buildings connected to the heating system. 
Matters are so regulated that the returned 
circulating water is at the temperature required 
by the design of the back-pressure turbines. 

The demand for electricity usually varies 
greatly from moment to moment. And elec- 
tricity cannot be stored. So the quantity of 
steam arriving to be condensed varies from 
moment to moment with the electricity demand. 
The heat demand of the district also varies from 
moment to moment, but quite differently. As 
the heat drawn at each moment from the con- 
densers is determined by the electricity demand 
at that moment, any balance must be drawn 
from other sources. 

Two such sources are provided. One is a 

storage tank containing hot water. It can be 
by-passed or taken into the circulating system. 
The temperature in this tank varies with the 
level. By drawing the water off at different 
levels one can therefore adjust the temperature 
of the water supplied to the district to the 
demand. The other source of heat by which one 
can equalise the demand is a direct supply from 
the boilers. A steam pipe from the boilers to 
the circulating water main by-passes the 
turbines and could be used to supply a small 
quantity of high-grade heat to the district 
heating system. This by-pass could serve the 
whole heat requirement if the turbine were out 
of service for any reason. Fig. 2 shows how 
greatly the electricity load may vary. The 
curves represent loads on Wimbledon Corpora- 
tion before and after a cold spell in 1938. 
At the consumer’s end the hot water is taken 
direct to radiators for space heating. The heat 
needed for hot tap water is supplied through a 
heat exchanger in the house. Any hot water or 
low-grade steam taken by factories is also 
heated from the circulating water system in a 
heat exchanger. 
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one must consider relative coal consumptions 
for the various types of domestic heating dis- 
cussed here, As-a guide let me take the coal 
consumption figures for 1937 that have been 
mentioned already. In that year, according to 
Sir Alfred Egerton, domestic heating accounted 
for 37 million tons and electricity supply for 
16 million tons. The domestic heating will have 
been at an efficiency of about 25 per cent. Had 
this been entirely by central heating fed from a 
boiler in each house instead of almost entirely 
by open fires, the efficiency would have been 
about 55 per cent., and about 20 million tons of 
coal would have been saved in that year. Had 
the whole of that domestic heating load been 
taken by large central boilers, each feeding its 
own district, the efficiency would have been 
about 70 per cent., and a further 4 million tons 
would have been saved. Had electricity 
generating stations all been equipped with 
back-pressure turbines and also supplied district 
heat to their full capacity, something like one- 
third of their 15 million tons consumption would 
also have been saved. Instead of requiring a 
total of 52 million tons for domestic heating and 
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electricity supply, we should have required only 
23 million tons. 

These are very rough figures suitable only to 
convey the right order of magnitude. They 
apply to one year only ; they omit gas and coke 
statistics, and they do not allow for the possible 
effect of railway electrification. They are, 
moreover, theoretical, as they presuppose 100 
per cent. district heating and nothing but back- 
pressure turbimes in all our power stations. 
What the figures do indicate is that any national 
saving in coal due to district heating might 
reach tens of millions of tons per year, but 
would not reach hundreds of millions. The 
maximum saving that might be e under 
impossibly ideal conditions would be of the 
order of 10 per cent. of the nation’s coal pro- 
duction, or about a week’s output. Such 
savings are large compared with those that 
could be from any conceivable 
improvement in the thermal efficiency of, say, 
electricity generation. But nevertheless, fuel 
economy is, m my opinion, a less important 
result of district heating than the other two 
results I have mentioned, namely, elimination 
of household drudgery and smoke abatement. 


DirFicuttigs AND LIMITATIONS 


The chief limitation to any system of district 
heating in this country, whether it be with com- 
bined or separate generation, is that nearly all 
our houses have been built with open grates and 
not with radiators for space heating. In any 
cost comparison, therefore, the cost of new 
radiators must be added to the cost of the 
generating plant and distributing mains. In 
such a cost ison the saving in fuel will, 


charges. So district heating will often be at a 
disadvantage for existing houses, at least when 
these are at present heated by open grates; often, 
but not necessary always. In houses already cen- 
trally heated district heating can, of course, 
compete more favourably. And it is worth 
remembering that nearly all the existing district 
heating systems in the U.S.A. and on the Con- 
tinent were introduced into existing buildings. 
Another difficulty, and a serious one, is to 
know beforehand what to design the system for. 
How many householders in a given district are 
going to become consumers? Most house- 
holders will not know whether they want district 
heat at the terms offered until they have seen it 
working. So how can the engineers know what 
size of boilers to install, what the pipe diameters 
are to be, how much heat storage to provide ? 
Electricity supply engineers do foretell very 
closely what the demand in # new district will 
be. But they have the benefit of more than 
fifty years of experience in this country. District 
heating engineers will have only U.S.A. and 
Continental experience to guide them, and 
climatic conditions, as well as national character 
and habits, vary too much for that to be a very 
sure guide. 
Yet other difficulties are in methods of 
metering the heat. True, one can meter the 
tap water drawn off without difficulty. But 
the meter reading is a fair basis of charging 
only so long as the temperature is maintained 
constant within close limits. Metering of the 
space heating is even more difficult. 
On the other hand, there is a substantial 
saving in capital cost of generating plant when 
new plant is used for combined generation and 
no old plant is scrapped. If an electric 
generating station is designed from the start to 
produce heat as well as electricity, the boilers 
cost a little more than for a purely electric 
station, the condensing plant a little less, and 
the cost of the turbo-alternators is much the 
same. ‘The net result may or may not be a 
somewhat more expensive generating station. 
But against any small extra cost of this must 
be set the saving in the cost of a complete 
boiler installation for the supply of heat from 
separate plant. 
This means that combined generation can 
probably only be economically introduced into 
stations where extension plant is being installed, 
or into wholly new stations. As stations must 
also be near their load centres, the scope for 
combined generation for which there is a strong 
economic case is very limited. 
I would not like to leave the impression that I 
regard the difficulties to district heating as 
obstacles. They are no more than limitations ; 
they apply to some districts, but not to others. 
They call for caution and not for inactivity. 
I regard district heating as the coming thing to 
which engineers must give much thought and 
attention. Even though we cannot hope that it 
will show: an advantage in most of our large 
cities, it will show one in a few of them. The 
first systems to be installed should be for dis- 
tricts that combine the following character- 
istics:. a compact area, reasonably high 
density of population, a large proportion of new 
houses. If a generating station is: close to the 
consuming area and is to have its plant extended 
the system ought to be with combined genera- 
tion; otherwise district heating is better not 
tied to electricity supply just yet. Where the 
conditions are not so favourable it is, in my 
opinion, wise to proceed slowly and wait for 
the experience of those systems for which the 
advantages are beyond doubt. 








Vibrating Rollers 


WHEN earth, asphalt, tarmacadam, or similar 
materials are to be compacted, one of three 
forms of equipment is generally used—rollers, 
rammers, or vibrators. A new principle of 
compaction, which. has now been introduced 
by Stothert and Pitt, Ltd., of Bath, has proved 
particularly efficient, and is at present under- 
going further investigation. By it high-fre- 
quency vibration is introduced into a roller 
so that the material to be consolidated is sub- 





rolling. The vibration rearranges the particles 
of material so that the small pieces are. worked 
into the voids between the larger pieces, and 
all tend to orient themselves into positions, 
leaving the minimum of voids, the whole mass 
being simultaneously subject to a rolling action 
as with a normal roller. Up to the present the 
firm has applied the principle to three types of 
roller, and the smallest of these is illustrated. 
It comprises a hand-propelled 3}-cwt. roller, 
fitted with a vibrating unit driven by a 1 H.P. 
petrol engine, suspended on a forward extension 
to the frame. This machine was the forerunner 
of the other two, and tests on various materials 
with it have produced some remarkable results. 
The second machine is an 8ft. split roller, 
weighing 25 cwt., designed for towing behind a 
tractor or other vehicle. Its vibrating unit is 
driven by a 7 H.P. petrol engine set over one 
end of the roll frame. The third machine so 
equipped is an automotive roller of the tandem 

» propelled by the rear roller. Its front 
roll, which is split, has a 3 H.P. petrol engine 
driven vibrating unit. On all the machines the 
rollers are carried in special bearings, which 





HAND-PROPELLED VIBRATING ROLLER 


insulate the frames and other parts from the 
vibration. Tests are being carried out to obtain 
data on the new principle, but when we saw 
two of the units at work recently their high 
working efficiency in respect to their light weight 
was particularly noticeable. 








Repatr Certiricate ScnemMz.—The Council of 
the Institution of Automobile Engineers has 
recently reviewed the possibility of reviving the 
LA.E. repair certificate scheme, which has remained 
in suspension throughout the period of the war. 
Having regard to the forthcoming initiation of a 
national scheme of certification of automobile 
repair apprentices, which has been sponsored by 
the National Joint Industrial Council for the motor 
vehicle retail and repairing trade, and adopted by 
the Ministry of Education, the Council considers 
that the reason underlying the inception of the 
LA.E. repair certificate scheme, é.e. the protection 
of the motoring public in relation to the standard 
of repairs to motor vehicles, no longer exists, and 
that no useful purpose would be served by the 
Institution reviving the scheme, which was only 
originally undertaken as an interim measure in 
response to many pressing requests. It has there- 
fore been decided that no further practical tests 
shall be organised and no further certificates issued. 
Although no undertaking has been given by the 
Ministry of Education that existing I.A.E. repair 
certificate holders will be rebognised under the 
national scheme referred to above, the organisers 
of the latter are well aware of the position, and if 
the possession of a certificate becomes compulsory 
for employment, it is felt certain that the claims of 
the I.A.E. repair certificate cannot be overlooked, 
and holders may be assured that every effort will 
be made by the Institution to ensure that their 
interests are protected. Details of the national 
scheme referred to above are obtainable from the 
Ministry of Education through the City and Guilds 
of London Institute, Department of Technology, 
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American Engineering News 


Open-Hearth Furnace Operation 


Programmes of recent conferences on 
American developments in open-hearth steel 
furnace practice have related largely to operating 
and metallurgical problems of reducing shut- 
downs, speeding-up repairs, reducing fuel con- 
sumption, increasing quantity and quality of 
production, and meeting requirements for 
hardenability. For maximum war production, 
economies in furnace maintenance have had to 
be neglected to such an extent that in some 
steelworks the furnaces are shut down for 
rebuilding on a regular schedule, often before 
the work is really necessary. Driving furnaces 
so much more severely than usual has drawn 
attention to the life of refractories and the life 
of the rammed type of furnace bottom, which 
has largely superseded the burned-in type of 
hearth. Excessive heating of the rammed 
bottom, however, may result in deep shrinkage 
cracks owing to thermal contraction. Basic 
refractories for furnaces and furnace roofs have 
advantages over silica refractories in being more 
inert chemically and therefore having longer 
life. On the other hand, they weigh much 
more and cost much more, and have greater 
expansion. While there is no standard method 
for deoxidation, so that wide variations are 
used for any one grade or class of steel, the 
several plants all produce first-class steel. One 
type of practice for coiled strip steel for tinplate 
includes reboiling with pig iron and adding 
manganese and aluminium in the ladle. A 
more expensive method consists of reboiling 
with spiegel in the furnace, then adding manga- 
nese before tapping the bath and finishing the 
deoxidation with manganese and aluminium in 
the ladle. At one plant, 600 Ib. of electrolytic 
manganese was used instead of 800lIb. of 
medium-carbon ferro-manganese, resulting in 
lower carbon of the heats. Although losses are 
higher when deoxidisers are added in the 
furnace, this method is in general preferable 
to ladle additions. As to the varying practice 
in deoxidation, observations indicate that as 
the cost increases so does the time required. 


A variety of aspects of signalling 
developments are covered in the annual reports 
of committees of the Signal Section—Associa- 
tion of American Railroads. Conversion of 
automatic block signalling to the centralised 
traffic control system—C.T.C.—on single-track 
lines has been found successful in expediting 
train movements and reducing working expenses. 
Signals at switches or turnouts and sidings are 
considered to be of economic advantage in 
expediting the movements of trains, subject to 
local conditions as to the angle of switch and 
’ permissible speeds. Such speeds range usually 
from 20 to 40 m.p.h. Automatic train control 
is now in use on 7732 miles of line, with 14,100 
miles of track; and automatic cab signals on 
10,678 miles and 20,722 miles, respectively. 
Of locomotives, motor-cars, and multiple-unit 
cars, 556 are equipped with continuous control, 
speed control and cab signals, 228 have con- 
tinuous control and cab signals, 5223 have inter- 
mittent control without speed control, and 
4500 have cab signals. With 260 for operation 
on foreign lines the total is 10,767. Flashing 
light signals are in use on 113 train-order 
installations, 143 automatic block, 21 manual 
block, and 31 special installations, these last 
including gravity marshalling yards. A flash- 
ing speed of fifty flashes per minute is found 
satisfactory. Track devices for the detection 
of loose parts dragging from trains are in use at 
some 547 places, including interlocking plants, 
bridges, tunnels, and severe gradients and 
curves. Study of the effect of weed-killing 
chemicals in possibly reducing the ballast 
resistance and the shunting sensitiveness of 
rail surface in relation to track circuits is 
suggested as advisable. So far, however, any 


such effect appears to be of a temporary 
character. In resuming the work of eliminating 


Government aid for highway work may be 
devoted to this purpose. Advancement of 
electronics as related to signalling has been 
mainly in connection with centralised traffic 
control systems. 


American Railway Reconstruction 

As the city of Hammond, U.S.A., is 
traversed by a number of railways leading to 
Chicago, and many of them were built years ago 
at ground level, the city has had an 
increasing number of level crossings. With 


inconveniences have increased greatly. A 
radical improvement now planned affects four 
railways which cross the city from north to 
south and diagonally. All these lines will 
be combined on a new five-track line, the 
old lines being abandoned, the new one raised 
so as to bridge the streets. As a still greater 
improvement, two large freight or marshalling 
yards will be abandoned, thus further freeing 
streets and considerable areas of land from street 
traffic interruptions due to trains and shunting 
movements. The new line will be nearly 6 miles 
in length, exclusive of trackage in the new 
freight yards. To avoid level crossings of other 
railways, the new five-track line will cross 
them by a concrete viaduct, 1200ft. long, built 
partly on a curve of 3000ft. radius. The Grand 
Calumet River will be crossed by a vertical lift 
drawbridge of 275ft. span, carrying four tracks, 
the fifth track connecting with an existing 
single-track bridge. As trains have to run at 
reduced speed through the city, the new con- 
struction will remove a bottle-neck obstacle, 
which has been an increasing trouble with the 
growth of traffic. The. cost is estimated at 
£5,000,000, of which 60 per cent. will be paid 
by the railways and 40 per cent. by the city. 
To pay its share of the cost, the city is autho- 
rised to create a grade separation district, having 
power to issue bonds and to make special 
assessments against property benefited by the 
new arrangement. This work is an example of 
much railway improvement that will have to be 
carried out in the early post-war period. 


American Iron and Steel Developments 


The steel-making capacity of the 
United States early in 1945 was approximately 
94,000,000 long tons, while the production for 
1944 was nearly 90,000,000 tons.  Blast- 
furnace capacity was listed at 68,500,000 tons 
and pig-iron production was 62,500,000 tons. 
The accelerated depletion of many mines of 
high-grade iron ore is expected to have a 
marked influence on blast-furnace prac- 
tice in the near future. Metallurgical require- 
ments have remained essentially unchanged, 
although conditions at some plants bave neces- 
sitated an increase in phosphorus or a decrease 
in manganese. Sintering is on the increase, but 
results are inconsistent, and machinery is in 
operation to nodulise fine ore for open-hearth 
use. For control of humidity of the blast there 
is some return to the use of steam in the blast. 
Gas washers for waste gas are adopted at many 
of the new furnaces. An experimental plant 
for direct reduction of ore has been put in 
operation, but the product is not a substitute 
for pig iron, and apparently can be used only to 
supplant scrap or ore in the charge of open- 
hearth or electric furnaces. Of the 90,000,000 
tons of steel produced in 1944, about 10,600,000 
tons were alloy steels, of which 3,300,000 tons 
were made in electric furnaces and the rest in 
open-hearth furnaces. New low-carbon, 
fully killed, titanium steels contain enough 
titanium to form a stable carbide with all avail- 
able carbon, thus giving properties favourable 
for the manufacture of vitreous enamelled 
products. There is now general acceptance of 
high charges of hot metal and ore where blast- 
furnace facilities are adequate to main- 
tain this practice. But where hot metal is 
not available, trials have been made in melting 
scrap in foundry cupolas and charging the 
molten metal into the steel furnace. Decreased 
life of refractories, due to heavy working on 
account of demand for steel, has led to a rise 
in the proportion of basic refractories, even 


longer life and savings in repairs must be set 
the greatly increased first cost. 


Gravity Marshalling Yard 


An example of improvements being 
carried out by American railways to increase 
yard capacity and efficiency for the handling 
of wartime and post-war freight traffic is the 
new gravity classification or marshalling yard 
of the Chicago, Burlington and Quincey Rail- 
road at Lincoln, U.S.A. Originally operated 
as a “ flat” yard, it has not only been extended 


municipal and railway growth, the dangers and | ¢,,, greater capacity, but also converted into a 


“hump ” yard for gravity switching or shunt- 
ing. In October, 1944, the yard handled 
137,000 wagons, with a maximum of 500 wagons 
in one day. The gradients are rather lighter 
than in many yards of the same sort. From the 
receiving lines the trains are pushed up a 
gradient of 1-16 per cent., increasing to 1-4 per 
cent. at the hump or summit. Thence the 
descending gradients begin at 4 per cent., then 
3 per cent., 1-5 and 1-25 per cent. through the 
wagon retarders or line brakes, and ending 
with 0-2 and 0-3 per cent. on the connections 
to the several groups of classification lines. All 
switches or turnouts have frogs or crossings of 
the self-guarded type. The wagon retarders, 
40ft. and 80ft. long, are so located that every 
wagon passes through four or five retarders, 
which are controlled from two two-storey 
towers. The switches or points are also con- 
trolled from these towers, the first. of which 
has four switch levers, four retarder levers and 
eight line indicators. The second tower has 
thirty-three switch levers, ten retarder levers, 
and sixty-six line indicators. Signals are of 
the searchlight type, and an induction telephone 
system provides for direct communication 
between the operator in the cabin or tower on 
the hump and the drivers of the hump engines 
and shunting engines. A pneumatic tube 
system conveys waybills from arriving trains 
to the yard office, and orders from the office to 
departing trains. The engine terminal has a 
running shed for forty-three locomotives and 
the wagon repair yard accommodates 150 
wagons. The conversion and extension work 
was carried out without interrupting yard 
operations. 


Water Supply and Pollution 


Two important hydraulic problems 
that will demand increasing attention in the 
United States during the early post-war period 
are those of quantity and quality of domestic 
and industrial water supply. Many cities are 
going farther and farther afield for more and 
better water, but at the same time many cities 
and plants are delivering additional quantities 
of sewage and industrial wastes into streams 
and lakes from which water supplies are taken. 
Legislation by Federal action is planned to 
abate stream pollution by compulsion, but State 
Governments are also acting and considering. 
Thus, Pennsylvania has already ordered 300 
municipalities to design and submit for approval 
satisfactory sewage treatment works. An 
unusual step taken in Indiana to arouse public 
interest in the problem is the proclaiming of a 
“Stream Pollution Week” by the Governor. 
In North Carolina, on the Atlantic side, and 
Washington on the Pacific side, commissions 
have been organised to consider the unsatis- 
factory conditions of sewage treatment works 
and to undertake remedial measures for both 
sewage and wastes pollution. The conditions 
are due largely to neglect and lack of control 
authority, so that each city or plant is mainly 
concerned with getting rid of its wastes, without 
much regard for its ultimate disposal. At 
Chicago, one of the water supply intakes in Lake 
Michigan is seriously threatened by wastes from 
cities and steelworks in Indiana, which by 
winds and currents are drifted into the area of 
the intake. To deal with this condition it has 
been necessary to build a great water filtration 
plant served by the intake tunnef. Remedy of 
these conditions must of necessity be slow, since 
the cases are so numerous and the legal pro- 
ceedings are slow and cumbersome, while con- 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Indian States Trade Delegation 


A trade delegation from the Indian States 
has arrived in this country to make contacts with 
British manufacturers with a view to orders being 
placed by the States for machinery, equipment, and 
consumer goods. The delegation has come under 
the auspices of the Chamber of Princes to invite the 
co-operation of British industrialists in develop- 
ment schemes, all of which, it is stated, have the 
common object of raising the standard of living of 
the Indian States. The delegation has alread 
indicated that the main requirements of the States 
include plant and machinery of various kinds, 
electrical equipment, hardware, leather, dyes, 
plastics, and heavy industrial chemicals. The 
delegation is also seeking technical advice for the 
development of industry and the training in the 
Uni Kingdom of technicians from the Indian 
States. It may be said that the Princes and their 
advisers recognise that reconstruction must be on a 
planned and not on a piecemeal basis. They have 
made it clear that they are prepared to work 
together with British India for the country’s greater 
advancement and prosperity, though they are 
naturally anxious to ensure that obstacles are not 
put in the way of the development of their own 
resources, and that the interests of their own peoples 
are safeguarded. In fostering their young indus- 
tries, however, they are actuated by no feeling of 
rivalry with British India, for they feel that there is 
ample room for both in the economic world of the 
future. The delegation held a Press reception 
at the Savoy Hotel, London, on Wednesday, 
December 19th. Sir Stanley Reed presided, and in 
expressing a welcome to the delegation, said that 
many industrial developments of an outstanding 
character were now spreading from the coastal areas 
to the interior of India. The leader of the delega- 
tion, Sirdar H. 8. Malik, has not yet returned to this 
country from the U.S.A., and his deputy, Mir 
Maqbool Mahmood, therefore acted as spokesman 
at the reception. Explaining that it was the first 
time that the Chamber of Princes had sent a dele- 
gation of this kind overseas, Mr. Mahmood said 
that he and his colleagues represented a population 
of a hundred millions, an area of approximately 
600,000 square miles, about 30 per cent. of the con- 
sumers in India, and 40 per cent. of the industrial 
potential. Lately, there had been a move to the 
territories of the Indian States for industrial 
purposes in order to make use of the great possi- 
bilities offered there of raw materials, and the first 
preference of the States, in view of the traditional 
history and relationship between them and Britain, 
was to give British industries the opportunity to 
supply their requirements. Mr, Mahmood went on 
to say that the delegation’s recent visit to the 
U.S.A. had left the impression that it was vital in 
the world of to-day that the British Commonwealth 
and the United States of America should work 
closely together as the main prop of the United 
Nations Organisation, and that, in order to make 
this co-operation a reality, the British Common- 
wealth revitalised must itself be intrinsically strong 
and united. In answer to a question later in the 
proceedings, Mr. Mahmood indicated that the 
Indian States were prepared to spend about £400 
million on their requirements. 


Scotland and the North 


Scottish iron and steel producers are com- 
pleting the year with well-filled order books and 
with a good deal of business to be carried into 1946. 
During the last twelve months conditions have 
naturally been uneven. In the early part of the 
year war requirements of some descriptions of iron 
and steel were already tapering off, but it was, of 
course, desirable to retain the industry on its war- 
time basis to meet any contingency that might arise 
in the closing stages of the conflict in Europe and 
the Far East. Victory in Europe, followed three 
months later by victory in the Far East, emphasised 
afresh the growing demand arising both in this 
country and overseas for iron and steel needed in 
the great task of world reconstruction. Export 
business, which had practically ceased owing to the 
exigencies of war, began to revive, and in the final 
period of the year has accounted for a considerable 
proportion of output. Export inquiries continue to 
come forward in increasing numbers, and there is 
every indication of further expansion in 1946. The 
home demand for iron and steel has also become 
brisker in the last few months, as industries have 
made progress in reconversion to their peacetime 
activities. Locomotive and rolling stock builders, 
power plant rs, and several other sections of 
the engineering industry have a great deal of work 
in hand, and also many contracts for new merchant 
ships have been placed with Scottish shipbuilders 








Export quotations are f.o.b. steamer 


in the last few months, Ten ships, aggregatiog 
37,500 gross tons, were, for instance, launched nn 
the Clyde in the month of November, and at East 
of Scotland yards there were four launches in the 
same month, representing a gross tonnage of 9350. 
Since the end of the war the output of the steel- 
works has steadily expanded, despite labour short- 
ages in many departments, and also difficulties in 
obtaining adequate fuel supplies. Nevertheless, plate 
mills are now well booked although light plates 
preponderate in many current specifications. 


Y | Undoubtedly, however, the demand for heavy plates 


will continue to strengthen as further progress is 
made by the shipbuilding and other heavy industries. 
Throughout the year the sheet mills have been the 
busiest section of the steel industry. A great deal 
of material, particularly in the form of light-gauge 
black sheets, has been, and is still, wanted for hut 
construction, especially in the liberated countries 
of Europe and the needs of the container industry 
are also considerable. In addition, there is now a 
growing demand for sheets required for the pro- 
duction of many items of domestic equipment. 
Sheet makers are therefore overwhelmed with 
orders and are heavily committed for some months 
to come. This brisk demand also extends to 
galvanised sheets, but the output of the galvanising 
departments is still limited to a large extent by the 
lack of labour, and also by the quantities of black 
sheets which can be allocated to galvanising. 
Re-rollers of small bars, light sections, and hoops 
have been much more regularly employed in the 
last two or three months, and recent bookings include 
a certain amount of export business as well as home 
orders. Supplies of semis are not too plentiful, but 
are just about adequate to current needs. Billets 
under 3in. square are sought after by the smaller 
mills. Scotch pig iron production has been main- 
tained at as good a rate as possible during the year, 
and current outputs pass rapidly into consumption. 
The Lancashire iron and steel trades are completing 
the year in moderately good conditions. Business 
in many sections of the steel market has been active 
during recent weeks. The demand for all descrip- 
tions of plates has strengthened considerably, and 
for some of the lighter grades of plates delivery dates 
up to six months ahead are being indicated. Trade 
in sheets is at a high level, and mild steel bars are 
also in brisk request. Wire mills and forges are 
very busy and there is therefore a persistent call 
for semi-finished material. 


The North-East Coast and Yorkshire 


North-East Coast iron and steelworks show 
every indication of maintaining in the New Year the 
high rate of activity which has characterised their 
operations in the closing months of 1945. Since 
the war ended, steady progress has been made in 
the direction of meeting the many calls for iron 
and steel which have arisen, and during the period 
which is now ending production has been at a high 
level. In the earlier months of the year some 
departments became less heavily engaged as the 
demand for war material had passed its peak, but 
more recently urgent requirements for reconstruc- 
tion and replacement work have come forward, and 
all sections of the industry have become busy. In 
recent weeks, in fact, it has been difficult to place 
new business in some instances, as producers have 
shown some reluctance to add to their present heavy 
commitments. Apart from this, the shortage of 
skilled labour, transport difficulties caused by wagon 
shortage, and a none too adequate fuel supply are 
all factors which give some anxiety. The demand 
for pig iron has grown more and more insistent in 
recent months, and the present outputs of high- 
phosphorus grades barely cover consumers’ expand- 
ing requirements. With the light castings foundries 
getting busier as the demand for builders’ and 
domestic castings increases, bigger allocations of 
high-phosphorus iron are sought, although the 
development of activity in the foundries is restrained 
owing to lack of skilled labour. Other descriptions 
of pig iron, such as hematite, low-phosphorus, and 
refined iron are now in easier supply. Supplies of 
iron ore are now satisfactory, and imports 
from Sweden are reaching the district. As has 
already been indicated, there is considerable 
activity at the steel plants. Export orders account 
for a certain amount of the present output, and 
there is every likelihood that this class of business 
will develop a good deal more in the New Year. 
The plate mills have good contracts in hand for the 
first period of 1946, although a big proportion of 
them specify light plates. With the increasing 
amount of new ship construction now being put in 
hand, however, bigger demand for heavier plates 
may reasonably be anticipated. For many months 
of this year there has been comparatively little 
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demand fer heavy structural joists, but producers 
of this class of material now have a good deal more 
work in hand than for some time. Mills engaged in 
the production of rails and other permanentway 
requisites and colliery maintenance equipment of 
various kinds have been busy for many months and 
their bookings will ensure a continuance of this 
activity for some time to come. The sheet mills 
have kept up a high rate of activity throughout the 
year, and for light-gauge material their orders are 
so numerous that any new business accepted cannot 
usually be promised delivery under six months. 
Supplies of steel semis are still giving some anxiety, 
and there is continual pressure for bigger deliveries 
of billets, blooms, and sheet bars. The sheet mills 
appear to be receiving fairly adequate tonnages of 
bars, but there is a scarcity of billets. Although 
home production of semis is high, it cannot fully 
meet the demand. In the Yérkshire steel industry 
steady progress has been made in recent months in 
restoring peacetime activity. Basic steel makers 
are busy, and there is also a regular demand for 
acid carbon steel. In the lighter industries especially 
there is increasing activity, with a growing export 
demand. In the Sheffield area there has lately been 
a fair amount of activity in the alloy steel market, 
and an expanding business in stainless steel. 


The Midlands and South Wales 

The Midlands iron and steel and allied 
industries are completing a year in which some pro- 
gress has been made in changing over from war to 
peace production. A high rate of aetivity, 
naturally, persisted throughout the war period, 
and as this came to an end there were many 
problems, such as the redistribution of labour and 
the restoration of civilian business which called for 
solution. Trading conditions are, nevertheless, 
steadily improving, and as more labour becomes 
available, both to producers and consumers, out- 
puts may be expected to increase. There is a con- 
siderable amount of work in hand with which to 
open the New Year. The importance of export 
business is fully appreciated, but expansion of home 
demands for iron and steel is also taking place and 
naturally calls for consideration. General engineer- 
ing and jobbing foundries are now beginning to 
recover some of their pre-war activity. During the 
war years considerable pressure was put upon them 
for the production of castings required for arma- 
ments of various kinds, and when contraets for 
these came to an end business of a civilian nature 
was not coming forward any too freely. In the 
light castings foundries order books are now well 
filled, and with such a big potentia] demand for 
castings which will be required in connection with 
housing schemes and the supply of all sorts of 
domestic equipment these foundries may be expected 
to become more actively employed. Their labour 
strength has not yet been fully restored, and they 
are also concerned about supplies of high-phosphorus 
ig iron. Larger tonnages will undoubtedly soon 
. needed to enable them to fulfil their commit- 
ments. Finished iron producers have steadily 
improved their position in the closing period of the 
year. Best bars are in good demand and there is 
also a call for Nos. 3 and 4 quality bars. 
In the steelworks there is promise of increasing 
activity in 1946. Plate mills have a moderate 
weight of business in hand, and the sheet works 
have a big volume of orders awaiting attention. 
It is likely to be some months before they dispose 
of business already booked, and there is no slacken- 
ing in the demand. Re-rollers of small bars, light 
sections, and strip are also well provided with work. 
Deliveries of billets just about meet present needs, 
but re-rollers would welcome bigger supplies. The 
South Wales iron and steel trades are generally 
well occupied. An outstanding feature of their 
activity during the past year has been the growing 
demand for semi-finished material. Since imports 
of semis came to an end under lend-lease arrange- 
ments users have had to depend almost entirely 
upon British production. The demand for billets 
and for steel sheet and tinplate bars has therefore 
been increasing throughout the year, and the big 
outputs which are being maintained do not meet it 
completely. In the finished steel departments, 
plates, both heavy and light descriptions, have been 
in much better demand in the latter part of the 
year, whilst business in sheets is at the same high 
level as that which rules in other districts. Makers 
are finding it difficult to cope with all the business 
being offered. Throughout the year the demand for 
tinplates has been brisk and the mills operating 
have been actively employed. In the closing weeks 
of the year home consumers have been anxious to 
cover some of their requirements for the first period 
of 1946. Business in the export market for tinplates 
has been on a very limited scale. 
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- Notes and Memoranda 





Miscellanea 


Tue Late Mr. R. B. Brown.—We note with 


regret the death, on December 20th, of Mr. Robert | 1, 


Bryson Brown, assistant secretary of the Chamber 
of Shipping of the United Kingdom. 

G.W.R. CoLtiston.—Early on Saturday morning, 
December 22nd, the 11.40 p.m. Paddington to 
Penzance train crashed into the rear of a train 
which had been stopped at Kennet Bridge, near 
Reading, on the Great Western Railway. The 
locomotive and four parcels vans were derailed, but 
no serious injuries were caused by the collision. 

Tue Late Mr. W. F. Mitwarp.—We record with 
regret the death, on December 17th, of Mr. W. F. 
Milward, general manager of the Coventry Victor 
Motor Company, Ltd. He will be remembered as a 
pioneer motorist and asthe designer of the ‘* Charron 
Laycock’ car. He joined the Coventry Victor 
Motor Company, Ltd., as general manager in 1940, 
and had charge of the war production programme 
undertaken by that company. 

Rvussia’s Arr Lines.—The pre-war air line net- 
work of Russia of 86,000 miles is reported to be 
steadily expanding, both within and outside the 
country. Foreign Commerce Weekly states that air 
lines operating regularly connect Moscow with the 
capitals of all the Soviet Republics, all but two of 
which can be reached within twenty-four hours. 
Altogether thirty national and international routes 
are covered by regular flights. The longest route in 
the U.S.S.R. is that between Moscow and Kha- 
barovsk, which covers a distance of over 5000 miles 
and requires over forty-eight hours for the one-way 
trip. 

TURNER AND NEWALL RESEARCH FELLOWSHIPS.— 
The directors of Turner and Newalls, Ltd., have 
decided to give the necessary funds to provide a 
total of eight research fellowships in engineering, 
inorganic chemistry or physics, or allied sciences, 
such fellowships to be financed by them for a period 
of seven years, and to be established at specified 
universities in areas in which the company ‘has 
certain of its larger factories. These fellowships will 
be known as “ Turner and Newall Research Fellow- 
ships.”” Manchester University will have four such 
fellowships, the University of London two, Leeds 
University one, and the University of Durham one. 
The fellowships will be of a normal value of £600 per 
annum each, and the universities will accordingly 
receive & total sum of £33,600 over the seven years’ 
period. 


Personal and Business 


Mr. 8. A. GasKELL and Mr. A. D. Mackenzie 
have been appointed directors of Bruce Peebles 
and Co., Ltd. 

Mr. Marx M. Cansicx, formerly commercial 
manager and publicity manager of Specialloid, Ltd., 
has been appointed secretary of that company. 

Tue Arr Ministry announces that Air Vice- 
Marshal G. A. H Pidcock has been appointed 
President of the Ordnance Board, Ministry of 
Supply. 

Dr. Harotp Hartey, technical director and 
managing director’ of Radiation, Ltd., has been 
elected President of the British Cast Iron Research 
Association. 

Str Harotp Morris, K.C., has resigned the 
presidency of the Industrial Court. Sir John 
Forster, Chairman of the National Arbitration 
Tribunal, has been appointed to succeed him. 

Lorp Rapwor has relinquished his appointment 
as deputy chairman of the Southern Railway Com- 
pany owing to pressure of business. He will retain 
his seat on the board. Mr. Henry Brooke has been 
elected deputy chairman. 

Hotman Bros., Ltd., have appointed as sole 
agents for Northern Ireland Hendron Bros. (Belfast), 
Ltd., 8-16, Eliza Street, Belfast, and for Eire, 
Hendron Bros. (Dublin), Ltd., 37-39, Upper 


Dominic Street, Broadstone, Dublin. 
Tue MINISTER OF SupPLy and of Aircraft Pro- 
duction has agreed to the release of Mr. W. S. 
Farren, C.B., Director of the Royal Aircraft Estab- 
lishment since July, 1941, and to his taking up the 





post of technical director of the Blackburn Aircraft 
Company, Ltd. Mr. Farren will be succeeded as 
Director of the Royal Aircraft Establishment by 
. W. G. A. Perring. 

Str Witu1am ELperton, who has acted as 
Principal Statistical Adviser to the Ministry of 
Shipping and afterwards to the Ministry of War 
Transport throughout the war, will retire from this 
position at his own request at the end of the year. 

THE YORKSHIRE CoPpPpeR Works, Ltd., announces 
that Mr. K. Symes, manager for many years of the 
London office, is retiring on December 31st. His 
successor is Mr. Kenneth Billinge, who has been 
associated with the company for very many years. 
Mr. Symes remains a director. 

Messrs. R. W. GREGORY AND PARTNER, con- 
sulting engineers of Newcastle-upon-Tyne, have 
taken into partnership Mr. J. S. McCulloch and Mr. 
R. W. Raine, both of whom have been associated 
with them for many years. Tne firm will now be 
known as R. W. Gregory and Partners. 

THe business of Kitson and Co., Ltd., Airedale 
Foundry, Leeds, 10, has been purchased by J. and H. 
McLaren, Ltd., a subsidiary of Associated British 
Engineering, Ltd. The concern previously known 
as Kitson and Co., Ltd., will continue to trade 
independently under the name of Kitson and Co. 
(proprietors, J. and H. McLaren, Ltd.) at Airedale 
Foundry. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 





Association for Scientific Photography 

Thursday, Jan. 3r?.—British Council, 6, Hanover Street, 
W.1. ‘*Glass and Photography,” A. J. Hollands. 
6.15 p.m. 

Chartered Surveyors’ Institution 

Monday. Jan. 7th—12, Great George Street, West- 
minster, S.W.1. ‘‘ Town Planning Interim Develop- 
ment and Repair of War Damage,” H. G. May. 
5.30 p.m. 

Derby Society of Engineers 

Monday, Jan. 14th.—School of Arts, Green Lane, Derby. 

“*Town Planning,” M. L. Francis. 7 p.m. 
Institute of Fuel 

Wednesday, Jan. 2nd.—Inst. of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“* Waste Heat Boilers,’ W. Gregson. 6 p.m. 


Institute of Transport 
Monday, Jan. 14th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘* Allied Trans- 
port on the Continent—D Day to V Day,” Major- 
General C. 8S. Napier. 5.30 p.m. 
Institute of Welding 
Thursday, Jan. 10th.—S. Lonpon Brancou: County 
Technical College, Stoke Park, Guildford. _* The 
Application of Welding to Agricultural Machinery,” 
G. C. Bainbridge. 7.30 p.m. 
Friday, Jan. 11th.—BirmMincHaM Brancu : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ Developments in the Technique and Use of 


Resistance Welding,’’ R. W. Ayres. 7 p.m. 


Institution of Automobile Engineers 
Tuesday, Jan. 1st.—Inst. Mechanical Engineers, Storey’s 
Gate, Westminster, S.W.1. ‘‘ Some Problems in the 
8 f 1 t of a High-Duty Engine,” 





ul Develop 
A. Towle, 5,30 p.m. 
Institution of Chemical Engineers 

Friday, Jan. 11th—N.W. Brancn: Town Hall, Man- 
chester. ‘‘ Chemical Engineering Research,” C. J. T. 
Cronshaw. 2.30 p.m. 

Institution of Civil Engineers 

Tuesday, Jan. \st.—Ratbway SEcTION: Great George 

Street, Westminster, S.W.1. ‘‘ Folkestone Warren 


Landslips: Researches Carried Out in 1939 by 
Southern Railway Company,” A. H. Toms. 
5.30 p.m. 
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Tuesday, Jan. 8th—Roap Sercrion: Great George 
Street, Westminster, S.W.1. ‘“‘Some Economic 
Aspects of Modern Earth-Moving Equipment,” 
C. T. Mitchell. 5.30 p.m. 

, Jan, 15th—StravcrornaL anp Bumping 
Section: Great George Street, Westminster, 8.W. |. 
“Shop and Site Welding,” A. Ramsay Moon. 
5.30 p.m. 


Institution of Electrical Engineers 
Monday, Jan. 7th—S. Mrptanp CentTrRE: James Watt 
Memorial Institute, Great Charles Street, Bir. 
mingham. “The Electrical Engineering Industry 
in After-War Economy,” G. LE. Metz. 6 p.m.— 
Lonpon Srupents: Savoy Place, Victoria Em. 
bankment, W.C.2. ‘Electrical Measurement of 
Temperature,” R. J. Redding. 7 p.m.—MERsEy 
CenTRE: Royal Institution, Colquitt Street, Liver. 
l. ‘Operational Control of ‘Plectricity Supply 
ystems,” W. Kidd and E, M. 8S. McWhirter. 6 p.m. 
Wednesday, Jan, 9th.—ScottisH CENTRE: Royal Tech. 


nical College, George Street, Glasgow. ‘‘ Frequency 
Modulation,” K. RK. Sturley. 6.15 PRI gas. pent 
MIssIOoN SEcTION: Savo ace, Victoria Embank 
ment, W.C.2. ‘Steel Redon Economics,” P. J. 
* Ryle. 5.30 p.m. 
Thursday, Jan, 10th.—InsTattations Section: Savoy 


“The Con- 


Place, Victoria Embankment, W.C.2. 
Watson. 


trol of Electrical Installation Work,” W. R. 
5.30 p.m, 
Monday, Jan. 14th.—N.E. Centre: Neville Hall, West- 
ate Road, Newcastle-on-Tyne. ‘The Electrical 
ngineering Industry in After-War Economy,” 


G. L. E. Metz. 6.15 p.m.—Savoy Place, Victoria 
Embankment, W.C.2. ‘* Country Road Lighting,” 
C. R. Bicknell. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Jan. 15th.—39, Elmbank Crescent, Glasgow, 
C.2. “‘Fuel and Power: Scotland’s Present-Day 
Problems and Future Prospects,” J. Edward. 
6.30 p.m. 
Institution of Heating and Ventilating Engineers 

Wednesday, Jan. 9th.—72, Victoria Street, S.W.1. “A 
Factory in a Railway Tunnel,” 8.C. Mount. (Time 
not stated). ’ 


Institution of Locomotive Engineers 
Wednesday, Jan. 2nd.—Inst. of Mechanical Engineers» 
Storey’s Gate, Westminster, 8.W.1. ‘“*A Modern 
Locomotive History: Ten Years’ Development on 
the L.M.S., 1923 to 1932,” E. 8. Cox. 6 p.m. 


Institution of Mechanical Engineers 

Thursday, Jan, 3rd.—Miptanp Branc#: Grand Hotel, 
Birmingham. ‘“ The Utilisation of Nuclear Energy,” 
Professor M. L. Oliphant. 6 p.m. 

Monday, Jan. 7th.—N.E. Brancn: Mining Institute, 
Neville Hall, Newcastle-on-Tyne. ‘‘ Power Stations 
of the Future,”’ G. H. Martin) 6 p.m. 

Saturday, Jan. 12th.—lLonpon Grapvates: Svorey’s 
Gate, Westminster, 8.W.1. ‘‘ Fuel Injection System 
on Diesel Engines,” 8S. Sarwal. 0 p.m.—N.E. 
GrapvuatTes: Newcastle Gas Company, Grainger 
Street, Newcastle-on-Tyne. “ Blast - Furnaces,” 
A. J. Suggit. 2.30 p.m. 


Institution of Production Engineers 

Saturday, Jan. 5th.—N.E. GrapuatTes: Gas Company, 
St. John Street, Newcastle-on-Tyne. Social even- 
ing. 6.30 p.m. ; 

Monday, Jan. 7th—Coventry Grapvuatrs: Technical 
College, Coventry. ‘‘ Designing for Efficient Pro- 
duction,” R. R. Brittain. 7 p.m.—— YORKSHIRE 
Section: Hotel Metropole, Leeds. ‘“‘ Electronics 
in Production in Engineering,” E. W. Forster. 7 p.m. 

Tuesday, Jan. 8th.—Luron anv DistRicr SEcTIonN : 
Town Hall, Luton. Film on “Grinding.” 7 p.m. 
—BremincHaM GrapvuatTEs: James Watt Memorial 
Institute, Great Charles Street, Birmingham. Dis- 
cussion. 7 p.m. 

Wednesday, Jan. 9th.—MANCHESTER GRADUATES : 
College of Technology, Manchester. ‘* Modern 
Foundry Practice,” J. W. Gardom. 7,15 R= 

Friday, Jan. 11th.—LetcesTER BRANCH : lege of 
Technology, Leicester. ‘Time Study,” W. T. 
Laxton Roberts. 7 p.m. 

Junior Institution of Engineers 

Saturday, Jan. 5th-—-N.W. Sercrion: Manchester 
Geographical Society, 16, St. Mary’s ergs 
Manchester. ‘Ideas in Engineering,” A. 4 
Haworth. 2.30 p.m. 

Friday, Jan. 11th. —39, Victoria Street, S.W.1. ‘‘ Mag- 
netic Compasses in Ships, Aircraft, and Armoured 
Vehicles,’ D. A. Turner and A. Hine, 6.30 p.m. 


Manchester Geographical and Mining Society 
Tuesday, Jan. 8th.—Engineers’ Club, Albert Square, 
Mendhiehet. “Seven Years’ Experience of Skip 
Winding,” E. Hart. 3 p.m. 
West of Scotland Iron and Steel Institute 
Friday, Jan. 11th.—39, Elmbank Crescent, Glasgow, C.2. 
‘Metallurgical Factors Affecting Corrosion and 
Protection,” K. G. Lewis. 6.30 p.m. 
Women’s Engineering Society 
Thursday, Jan. 10th.—MaNCHESTER BRANCH: 
neers’ Club, Albert Square, Manchester. 
Engines,” G. W. G. Canter. 6.30 p.m. 
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You know your part of the job: we know ours. Brought to- 
gether in the early stages of any project these two factors will 
give the correct answer to the question—which type of bear - 
ing should be used and how-should it be incorporated in 
the design? The Skefko Technical Advisory Service is pro- 
vided by men who are experts in various branches of engineering, 
with an experience derived from intimate and wholehearted 
collaboration with machine designers. 
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IMPORTANT 


SITUATIONS OPEN 


fone of the vacancies in these columns 

to a man between the ages of 18 

50 or a woman between thé ages of 

and 40 inclusive unless he or she is 

from the provisions of the 

of Engagement Order, 1945, or 

vacancy is for employment excepted 
m the provisions of that Order. 











PUBLIC NOTICES 


THE UNIVERSITY OF 
MANCHESTER 


ASSISTANT LECTURER IN CIVIL 
ENGINEERS NEE 








lications are are Invited for 


Phoer fe met LECTURER in 
Stipend £350 per 


tions should be sent, if ible, b 
ipl 4th, 1946, to the REGISTRAR, THE 
srry, MANCHESTER, 13, from whom 

@ obtained. 9260 


particulars may be 








COUNTY BOROUGH OF 
BURTON UPON TRENT 


APPOINTMENT OF GENERAL 
ENGINEERING ASSISTANT 


plications are invited for 
‘ the APPOINTMENT of a GENERAL 
eg de me ne ed in the Borough 
commence salary 
sper annum (Grade F). LF. Peabo pe to 
tisfactory service, @ maxim 

num (pias cost- “of-living bones, at pent 
cos to £59 166. per annum). 

Applicants must be ane = bye st a 
wtitation of Civil Engineers, 

fie! ard Goan hers Ragineer int itution. - 
eers, ve 
_ Borough Sureeror: 8 


pnemel experiense io 
e oy ble of the Des d Execu- 
‘ the several works aaa! a@ Municipal 
D intent will be subject to the success- 
f ing a medical examination by 
Rules and Regulations re os = bs an 
sick pay, 
mination by one —he 5 written notice 
side, to the Local Government Super- 
Hon Act, to37, and to the consent of the 
i 1 Servi ce Officer. 
cations, stating age, qualifications, and 
nee accompanied b yy copies of not more 
a thre a cent testimonials ust be deli vered 


ee, Town | Hall, Barton 
hot later than 10 a.m. pag ring 


i finistry of Labour and National Bervice 
given permission, under the Control of 
ment Order, 1945, for the advertionnent of 
Vacancy. E.2268X. 
H. BAILEY CHAPMAN, 
Town Clerk. 















































Town Hall, 
ee: upon Trent, 
ber, 1945. 9318 


STIRLINGSHIRE AND FALKIRK 
WATER BOARD 


CHIEF ASSISTANT ENGINEER 


eee oe are Invited from 


Corporate Members of the Institution of 
for the POST of CHIE ASSIST- 








































or have the requisite 
Galery WED (be of the sete af 
feS0 foe maximum of 8 
at present £59 
ition” The 8 slit wil be mab 5 
ue Board's eonditious service as be 
: fed from ime to tne and to thelr oxheme 
if supe en, eat e successful applicant 
Wu re sntistnotorily a  nedieal 
IB Applic to be obtained from 
: ~ ca, ¢ tam 8 “* Chief Assistant 
er,” should. be lodged on or before 5th 
*" ERIC W. DENHOLM, 
Engineer of the Roard. 
Board Offices, 





Pareor. 
00 Movements 


oo 



















December, 1945. 9251 
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METROPOLITAN WATER, SEWERAGE 
AND DRAINAGE BOARD, SYDNEY 


Tenders are invited for the 


EQUIPMENT for 
he Sewerage System. The individual con- 
tracts are as follows :— 


Specifications, oo and Tender forms are obtain- 
able from the N 


of Two Guineas 
bona-fide Tender is lodged. It Lo — 
tenderers should be represented in 


G. C. HICKS, 
Metropolitan Water, Sewerage and 
por Drainage Board. 





GENERATING PLAS PLANT FOR 


rs-G. 
One 1000-kW D.C. Turbo- 





es. per hour. 
South Wales Government Conditions 


i—~ 








fundable if | ROAD 
ustralia. 


PUBLIC NOTICES PUBLIC NOTICES 
NEW SOUTH WALES KIRKCALDY CORPORATION 
GOVERNMENT ELECTRICITY DEPARTMENT 


SALE 


SEWAGE TREATMENT EQUIPMENT The Fo Following - Plant, all in 
excellent conditio: is offered for 
SALE Dag AX le for diamentiing end 

SEWAGE TREATMENT | removal early — 
SOP EY rot thy eon Outils of the | Two 3000-kW, 8000 r.p.m., 6.6 kV, Three- 
eesti 


2850.— Generator, tandem 
NGontrol a a9 a TT Tig Hag generator, three-wire, D.C., 460/340 volts 
= fa on nena Deter Units. hwo Wels Feed 10. 
No. es — Horizontal Duplex Double-Acting i Weir Double acting Feed Pump, Series 
wo woes. —Drum Screens with Troughs, &e. viv Ls Five-Drum Water-Tube Boilers 
No. 2855.—Sludge and & Loog) . Sugden Superlieaters and Bennis 
‘Tenders on, tee oapore — te, fo =o af me e at Chnin-Grate Stokers, 200 1b. per sq. in., 
yaney, 
the Boers Wal Wales, on the 30th April, 1946. One a Mifles-Wataon De-Aerating Plant, 


1 bl ot Ho sale, schedule of plant, and form 
Strand, Lond W.C.2, on payment 8 neat 
eee. Gul Ineas each opecttiost tion, “refunda ble aE re ie ran, application "to 





cust’, SITUATIONS OPEN 











TO ADVERTISERS UNDER BOX NUMBERS 

IN SITUATIONS OPEN SECTION. 

the benefit of licants, the Proprietors 
Ly insert brief notices that vacancies 
Ba pee ne tesribe of notiaeetions trem from the 
Advertiser. These potions Cimited to one ites no 
will be free of charge, and co-operation is | able app! 
aaked for. Office. 








RIVER NENE CATCHMENT BOARD 
DEPUTY ENGINEER 


APplications are Invited for 


LOSE AENS of DEPUTY $0 the 
CHIEF ENG 


GINRER. Ry pomne oom 

Candidates shoul be Associate Members of 

the Institution of Civil Engineers or hold an 
equivalent qualification. Applicants must have 
a sound knowledge of Land the Design 
sad Construction of River oat —, 
aices, Locks, Piling, Dredging an 
Non-tidal), and have good organising and 


The appointment will be subject. to the pro- 
vision, of ihe, Local. Goverameat P 


” Super- 
annuation Act, 1937, will be terminable at 


three poate notice on aie side. The selected 
candidate will be required to pass a medical 


aon 
‘Applications, —— Ligne experience, 
accompanied by i of net three 





NEER’S OFFICE, RIESTGA 
BOROUGH. Applications w will be 
and including December 81st, 1945. 


METROPOLITAN WATER BOARD 


APPOINTMENT OF OF ASSISTANT 
ENGINEERS AND DRAUGHTSMEN 


The Metropolitan Water 


BOARD INVITE APPLICATIONS from 
Chartered Civil Engineers and from Mechanical 
yy Draughtsmen for APPOINTMENT 
to | Soa rd’s permanent staff in the following 


‘ASSISTANT ENGINEERS, Grade B (2): 
Salary scale, £525-£25-£575 per annum. 
ASSISTANT ENGINEERS, Grade C: Salary 
seale, £450-£25-£500 per annum. 
Candidates bent ~ above a must 
have had ible experience in the Des 
and Construction a Reservoirs, Filtration Wor 
and Aqueducts, and the Laying of Cast Iron and 
Steel Mains of all diameters. Age limits not less 
than 27 nor more than 45 years. 
ASSISTANT ENGINEER FOR WASTE, 
Cae B bg Salary scale, £525-£25-£575 


Can dates. for this position ee have had 
General Waterworks Experience and also con- 
the Prevention and 


















types ing ry, involving S 
Electrical, and Diesel Drive. Age limits, not less 
than 25 nor more than 40 years. 
A cost-of-living bonus, which is at present £65 
per annum, is paid as an addition to all salaries. 
The selected candidates will be ig ee to 
a@ medical examination by the rd’s Chiet 
Medica: id undertake in writing to 
join the Board’s Superannuation and Provident 





Government Superannuation Act, 1937, or under 
the Local Government and Other Officers (Super- 
annuation) Act, 1922, may, under certain con- 
ditions, be counted a3 Siar aa service —— 
the Board. The pointed be 
a, to devote the he whole oF their time to to the 
service of the Board. 

The appointments = be held during the 
pleasure of the —_. and the persons —- 
will be subject to the Board’s Standing ers, 
— and Rules “in in force from time to 
ime 

Applications must be made on the o preset 
fm a i RR which may be obtain om me 

on receipt of a stamped 
:, A foolscap ace 
ne will be held to be a disqualifica- 


The nop of Labour and National — 
have given rmission under the Control of 
t Order, 1945, for the advertisement 

of vacancies. 2291X, ¥H..2222X, E.2228xX. 
STOKER, 

‘Clerk of the Board. 





Offices of the Bet, 
New River Hi 
Rosebery A Avenue, E.C.1, 
2ist_ December, 1945. 9137 


SITUATIONS OPEN 


Wy. SEVERAL Capable. DRAUGHTS- 
aged 25 or more, wi good Mecha- 

nical and Structural Wages £5 nee 
bonus or ee 


eeilities ” id experience.—Address, The 
es an 
Engineer Office. Tose 





A 





CLASSIFIED ADVERTISEMENTS CLOSE FOR 





PRESS-NOON WEDNESDAYS 
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|The Engineer 























SITUATIONS OPEN 


ANTED, DRAUGHTSMAN, Mechanical Engi- 
neering, preferably, but not essential, with 
experience of e Steam Turbines or Diesel 
Engines, for Clyde district.—State age, experi- 
ence, and salary required, to 7215, Wm. Porteous 
and Co., Glasgow. 9332 a 
er hin whew 
wor a ing abou le, - 
‘outskirts London, Rat 


located on the 
WORKS MAN. rks are cnaiiares 
i of light precision 











expense 

appointed.—Applications, which will be treated 

in confidence, giving full particulars of education, 

training and experience, together with two copies 

of recent testimonials, should be sent to 7, 
Office. 9297 A 

MANUFAC- 

8 trained 

ional Certificate 

Experience of 

are soare 

Plaseic Moulding and Die 

Detgning an advantage. Applicants should state 

of training and also 

salary required.—Addreas, 8997, Engineer 


8997 a 
pa:3 gs REQUIRES ASSISTANT 
GINEERS, aged 24 to r Rt ~ 
ing to experience po | 
qualifications, plus current Civil Service war 
bonts, tax-free foreign service allowance whilst 
serving abroad, with accommodation in certain 
areas. Pro forma commissions granted at present 
in the rank of Flight Lieutenant for all espelne- 
in t Africa. Uniform or 








ne] 


for a short period in U.K. Subject to —— 
an. possibility of passages 
granted during 1946 for families to join AP me 
in certain overseas Commands. Candidates must 
possess one of the following professional qualifi- 
cations :—(1) A Degree in Civil Engineering or 
an equivalent Diploma ; (2) corporate member- 
ship of the Institution of Civil eers (or be 
qualified to become a corporate member of the 
anne cone - Civil Engineers); (3) corporate 
—_ cad Institution of Municipal and 
Can tes must have had at 
least, _ years" “experience on the ee) 
Staff Government a. 
Authority, a a a d Civil 
f good standin du 





ected 

with the Maintenance of Royai Air Force Stations 
generally, including Runways, Buildings, Roads, 
Water Supply, Re. &e., on Airfields. 
on t aren = of Constructional 


OF UR and NATIONAL 

SERVICE, Appointments Department, Technical 

and Sc ic ister. 572, York House, 

Kingsway, London, W.C.2, for application form, 
which went be return completed a 

uary, 

PPLICATIONS are A POSITION 

of ESTIMATOR for M uthori 





vrreP f ong 
lersey P 
me should be able to Take Quantities from 
Civil Engineering and a 
Works and Prepare Estimates, and should 
— have had Engineering Training or - 
—Address, 9239, The Engineer Office. 


9239 a 
PPLICATIONS are INVITED for the POST 
of HEAD BUYER for Scottish F of 





‘ing 
approximating 2 £500,000 a year. Wide know- 
I of Engineering Markets essential, preferably 
Ho gl = technical Setning. Salary £600- 

ling to exverience. State age, quali- 
Sutin and positions held since 1935.— 
Address, 9285, The Engineer Office. 9285 a 
SSISTANT to WO. DIRECTOR, with 
of Work and Production Organi- 
sation and Control o 1. le of 
increas production. For medium-sized Engi- 
neering Works situated in the South of England. 
Write ting lence and ry required. 
for suitable applicant. Position - 





manent.—Address, 9215, 


MAKER REQUIRED, Able to Take 
Charge of pw | Shop | Staff. ey 


REQUIRED in 
to Box No. 148, ‘Phillips ‘Advertising, Ltd. 7 15 
Wilton Road, London, 8.W.1. 9201 a 










SITUATIONS OPEN 








SITUATIONS OPEN , 





SITUATIONS OPEN 
SSISTANT 


| Pig ae en ENGINEERING A 
(Mechanical) REQUIRED for well-known 
Engineers and Exporters in London Area. Appli- 
cants should have had sound works training and 
office experience. Some experience on Hydraulic 
Plant would be an advantage. Permanent. post 
with good prospects and eapeceaee. scheme. 
—Address, 9299, The Engineer Office. 9299 a 
epion saa the Provinces, REQUIRE qual i 
mdon an e Pro uali- 
fied ELECTRICAL ENGI. 
NEERS. Applicants Should be holding & a ghia 
of some responsibility and have a in the 
Design and Operation of orgy oe 5 ~ | Plant 
in Steelworks, Min Industrial 
Installation; ‘M am applicants 
should have — qualifications in Modern 
Generating and Boiler-House Ligue Only 
those with fall’ university training and 
=e and who have wave a 1 8 trainee 
urse in one of the larger man 
will be considered. avi kg 
to qualifications and experience. er ssi, 


The Engineer Office. 
Const a ecsIOF AL susie 
UGHTSMEN REQUIRED. Class A 
men returning from the rt gS or = to 
return in the New Year. ih good 
Design and Detailing apitity pea 
little supervision.—Apply to TON 
and CO. ee AZ “6B AE 


Road, Cradley Heath. wages aid to 
right men. 9295 
IGNERS.— rienced MA' DE- 


CHINE 
SIGNERS W. ED by large Industrial 
Corporation in London area. Men with actual 
experience in Designing Medium Heavy Auto- 
matic a preferred. To the right men 
permanent employment, with good prospects is 
offe: 'o be considered, applicants should tg 
details of. previous experience, =< state 
salary expected, and when free.—Address P4280, 
The Engineer Office. P4230 A 
TESEL MECHANIC REQUIRED for Mining 
Property on the Gold Coast. Must be first- 
class Diesel Mechanic. Salary £55 per month plus 
war bonus, libera free passages 
both ways, quarters, lighting, medical attend- 
ance. Three months’ leave on half pay at the end 
of twelve months’ service. pg tes must — 
served fuJ] apprenticeship at Engineering, 
eee on Internal Combustion Engines, enijeve 
had subsequent experience in Running and 
Maintenance of these. Wives and families cannot 
at present be accomm on the mine.— 
Write, giving full particulars of age, qualifica- 
tions, and copies only of references, to ‘‘ T.A., 
c/o J. W. Vickers and Co., Ltd., ie. Great 
Winchester Street, London, E.C.2. 9312 a 


UGHTSMEN, MECHANICAL, Experi- 
enced men, ‘REQUIRED, West London 
district. All classes Brewers’ Engineering.— 


ba in first instance, with full particulars, 

experience, salary required, to 
a H. Pontifex and Sons, Ltd., 9-13, 
George Street, Manchester Square, London, W.1. 


7A 
a, MECHANICAL, 4 Food 


and Chemical Plant Engineers 
pgm district. sea rite in first oo ay aan 
experience, — required, DIRECTOR, 
Honestt Sons and Shears, a 9-13, George 
Street, Manchester Square, Lond m, Wi. 
A 
ps GHTSMAN, SENIOR HYDRAULIC, 
able to Take ‘Charge of Small Section and 
capable of Design Work, REQUIRED by estab- 
ished Engineering Concern. Eaperienes, should 
include all-round a oe High-Pressure 
Hydraulics and preferably 2 
Modern Lightweight pe Salary com- 
mensurate with experience and previous positions 
held. pore ¥ Finn G29, The Engi: “Pag 
A 
AUGHTSMEN REQUIRED by PRESS 
STEEL CO., Ltd., ae. ‘Oxford, who 
have an extensive post-war programme of 
rator and Domestic Ap ppliance » Ma Manufacture. 
Senior men of ability an pains. 
with knowledge of Sheet Metal Manipulat on or 
experience in Mechanical a hy with technical 
training to Higher National —_ ~ see. 
Good salaries are offered, according to 
with A.E.8.D. agreed rates as inten ee, 
pring full details, to EMPLOYMENT SUPER- 


OR. P4216 a 
RAUGHTSMEN. WANTED, 





xperience 
in Structural and —— Work as 
applied to Gasworks. as. Sees 


a ——Apply, stating age. exparienan 
J. JENKINS and ton Ltd., Retford, Notts, 
By permission of the Ministry of Labour — 


Office, stating age, experience, qualifications, & ee. 


Ege a ged REQUIRED, Rxperionesd. in 
Mechanical and Structural Work.—Apply, 
stating age, experience, and salary, to B 
PATTERSON and BENHAM, L¢#d., Straysfield 
Works, Clay Hill, Enfield. 9334 a 
RAUGHTSMAN REQUIRED by London 
Engineering Consultants. Fully qualified 
Mechanical and Electrical Engineering, for Plant 
Lay-out, Development of New Projects 
version existing Factories. Structural — 
an advantage.—Apply in hte givin "age, 
aa, salary required.—Address, Paget, T 
NGINEERING DESIGNERS and DRAUGHTS- 
MEN Lg ee by a well-known Com- 
pany in the Mane ann, for the develop- 
ment of extensive Post Was Schemes. 
will take several years to ee. — Address 
with fall particulars, stat ence, and 
salary required, 9263, The \ 
NER 9263 a 
ae vallable ‘+ ee expbormet under 
INVITED to 
SPrLy oe POSITIONS in the F Heavy Plectrical 
Plant ae ( x a - 


Machines and Transformers of 
Mi lications, gy age, 
ee 


Office, 


and Con-- 





ASSISTANTS, CIVIL (Senior | 
ROWN 


ESCINEERING 
and wunlon ores 
AGENTS FOR 
neering Designs p ohn 
carry a scale of salary of £200 by £18 
annum (Junior), with a higher scale of $400 7 
£18 to £525 per annum (Senior). Commencing 
salary fixed according to qualifications, experi- 
ence, -— age. Civil ovens og! bonus, at present 
£60 per annum, payable. ts are not pen- 
aionable. but Wey is an ofe ratuities Scheme. 
Duties : Calculations, igns and Specifications 
of Steel Structures, including Bridges and Build- 
ings and General Civil Engineer: Design Work. 
Qualifications (Senior) :_ candidates must be first- 
class — htsmen and have had considerable 
experience a Civil Engineer’s or a Structural 
Steelwork Firm’s Drawing-Office. They must be 
capable of Preparing gee Designs of Bridges 
and ——e in i - 
crete ex 
should passed the Associate Membership 
Examination of the Institution of Civil Eng 
neers or hold equivalent exempting degree (Ref. 
No. E.2134A). Qualifications (Junior): candi- 
dates should have spent at least one year in a Civil 
Engineer's or Structura] Steelwork Firm's Draw 
Office and have had some experience in Steelwor! 
ign ; some experience in ilway Permanent 
Way Details would be an advantage. They 
should have passed Parts A and B of the Asso- 
ciate Membership Examination of the a 
of Civil Engineers or hold equivalent exempting 
degree ( No. E.21354). ra | 


nical and Scientific Register, Room 572, York 
House, Kingsway, London, W.C.2, for applica- 
tion form, which’ must be returned completed by 


rs 
& 





24th January, 1946. 9302 A 
and DRAUGHTSMEN, Becoming 
available for Civil inohyn under 


—— ee. to 
APPLY a — in . the Pl nd 


of a nope Electrical 
Manutscturer in the M MR, years Ry ee 
tions and industrial expertense, ence, and. anlary 
required, 8687, The Engineer 


GINEERING pone arya in 
employing ponroximately 1000 
Medium. 


WORES MANAGER 


£11 
fully qualifications, including age 
< petenents held within phe he last ten —- a 


Engineer Office. 
REQUIRED (Pretera with 
Cement Works Cn gre dn Ie 
Crown Colony. Replies treated = strictest lg 
fidence.—Address, stat: age, experience, and 
salary required, P4223, eer Office. 


P4223 a 
Yt ge ENGINEERING FIRM in Leicester- 
shire REQUIRE WORKING MAINTEN- 
ANCE FOREMAN.—Address, 9292, The Engi- 


A 
RTANT MANUFACTURERS ics 
REQUIRE the SERVICES of an efficient 
TOOL-MAKER, one used Bn 
Injection Moulding saa 
Machines. Applicant must be yy a 
blue prints on own initiative ; aly those 


ans expertonse apply. 

and prospects to the F right po Address 
inquiries to O. and M. KLEEMANN, Ltd., 
17.20, Woodfield Road, Welwyn Garden (eit 
OHNSON and PHILLIPS, 


Ltd.—G 
SALES MANAGER.—APPLICANTS are 
ee, 2 and informed that this POSITION 

now 


9308 a 
ACHINE. SHOP FOREMAN REQUIRED | D RT hes 
Faye: London a be. 
experience of high- Machine 
Sho had: need apply. a and well- 
—Address, quoting Ref. » 9272 
Fhe Bnginer Otis. © : T 
M and Chesterfield, INVITE 
A PELICATIONS— for te POSITION of 
TECHNICAL MANAGER their lliery 
Machinery Department. App! Sicante should 
ee d have had experience of either 
ui! or 
Winding Engines, and toe ee of Heavy 
neta. 


Engineering Prod: The 
the Initiation and Investigation of Innovations, 
New Improvements in Design, 














TI 

pe ors, 1 onl d have ae 
Design of Steam and Electric W: 
and be capable of Working Out the usual Des: 
Calculations. They would have to take full 
vesponsibility for detail a. Pl ne 
tively, they should have bad othe 


ua them for this work. (2) DESI GNING 
BHAUGHTSMEN. capable of Doretonias ot inal 
and Underground Colliery 





: or 
moc Work. a 

confidence, and 8 
aiving age, salary desired, and concise detailed 


ience and technical qualifications, 
to the RET ART 9325 A 
CAT. ENGINEERING DRAUGHTS- 


MEN REQUIRE. ED by Chemical Works 
near Birmingham.—Address, age age, qualifi- 


cations, sxperienss, and salary 9313, 
The 9913 A 
P G ENGINEER RE ying 
a eaeieis knowledge of Ironfounding, Plan 
Lay-Out, and modern Foundry Production 
Met! State age, past spaces. and salary 
required. —Addrens, 9835, The Engineer Office 




















































Pree, TOUMEAY REQUIRED 
Mechanical a and Electrical Bectics > Contra 
tenance 












of the Ma 
oe Dept. Must be first-class man il 
Plant, Hi son and Ventilotiae ae var wae 
ea) and Ven on, 
edge of Electrical Wok ; able Ene, some knowl of me 





Plan Repair Work in Machine Shop 
to Control Skilled and Unskilled ti shea ig : 
salary and permanent position to suitable Po 
ut. Pe giving full cnepils of qualif 
ms and experience, age, and pre 
9304, The Engineer O: oo Present seks 
ROFICIENT TOOL ROOM _TURNE 
WANTED to work on Holbrook . 18 
a a working condition to conggj 
c Address, P4224, The Enea Offi 
EPRESENTATIVES to Ca Quarries 
(i) Yorkshire and a North Miatanas, (ii) So | 
Company map 
i aad 


gh 
‘articula 
9326 


The | 
ARCH CHEMIST (Male) “a | 
Sn 5 Laboratory inne . | ‘ 
Thermo-setting Resins and Laminated Plasti 
Sogtents — eve — details of i ae ion 




























f pa i Crushi d ors 
‘acturing an 
Struct Ww x on 






















nection exists. Salary, commission and “ 
basis. "Full ‘details "of experience cad oe 
Tess, 


The 
ENIOR p DRSIGRER DRAGGHTSUEN, 


Conteh et ae 
giving fall p 


required. 
Worcs. P4162 
——- RE 
neer’s Offiq 
London. ‘Applicants should have sound kno 
Modern nny | an be well versed 
Statics. Knowledge Wi wees Seepetares an at ' 
Lage. ye open to keen enthus 
considerable scope and advan 

ment. ~Aadeens in detail age, experience, ence, qual 
cations, salary, 9284, The Engineer Office 2. 
4 


































cashire. ‘Trade union rates 
a piecework.—Apply Street to ond 


ECHNICAL ASSISTANT, Age 25-35, 
QUIRED for Manager of large Ironfound 
in the West Riding, which is now being enlarg 
and fully mechanised. Standard of education 
Metallurgy and a 
Certificate required, together with sound practiz 
ss Mg the light mechanised _Ironfouné: 
Practice and Foundry Metallurgy. Experience 
= comteel of labour essential. The post off 
ee pres rospects for a man of energy 
ability — Address, 9327, The Engineer = 
sr DUNIOP RUBBER CO., Ltd., REQUIRE 
& DRAUGHTSMAN to work on a number 
General Lp oa me tal Projects. He should | 
capable of igning a Engineer 


a t for TG A aay os suppl 

y the techn Age referable te 0. 
rv aiaee te alae Pk 

AGER, Ton —o Ba ington. Bi 

a 

BER CO., Ltd., REQUR 

their Development 8t 

een ears of 






















































soun 
or deve 
cations s 
MANAGER, Fort Dunlop, 


9829 1 
DUNLOP RUBBER CO.. Ltd., REQUE 
RAUGHTSMAN D 


oe Sgt ig 
itanda: endl cho should capable 
ing Components from @ 
I b technical ER TT 
should be addressed to PERSONNEL MANAGE 
Fort Dunlop, Erdington, Birmingham, * ' 


= Door RUBBER CO., Ltd., REQUE 
— or tor PHYSICIST a1 Se : 


Expe’ 
pe in Gadenbten with Rubber En 
ments. Applicants, — should be fr fro 
| aady yt g om, eee Be i a good Univer 


Fy ysics, wi 
coe hone ‘ical 







































trial experience is d (backsTound steahions 
lence e.— ications 8 
be addressed to, PERSONNEL ‘ANA GER, 


Erdington, 
CAL ABMISTANT with God Te chnig 


Be ae plications, : 
Cale preiom coger, Le 
required, should be ad to T.D. oe 
1.-ROOM PHAPRGEHAND | REQUIRED 
North London Works. men with fr 
experience of peauality “rool-toom Wor 
well-paid ihe 
O CIVIL prose DRAUGH 
fe Eg OE 
m. 
crete and ability to Knoriedg a Site Lay-outs,| k 


essential.—Address full details of age, ¢ 
and salary required, 9314, The 


For continuation of Small Advts., ptt 
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W.G. BAGNALL, LTD. NEW BOOK LONDEX 
er PHOTO-ELECTRIC 


SUILDERS OF LocomoTives, | PERSONNEL MANAGEMENT | feoute ment accomscicconere 


Weighing from 3 to 50 tons, for any gay 
eral By C. H. NORTHCOTT, M.A., Ph.D. 


of highest-class Workmanship and Mate: 
Labour Manager, Rowntree & Co., York ; Fellow and Past-President, 








Ti Cane W' T 
g Trucks, Sugar — ‘urntables, 


See Illustrated Advt. alteruate issues. Institute af Labour Management. ow ip Advertising Signs, 
HIS authoritative and interesting book embodies the philosophy and experience derived from the ? etc. Starting and 
Author’s twenty years’ practice in the profession of personnel management. . Stopping any 
LA a O NT The subjects dealt with include :—Management of a Personnel Department, Employment, Selection Power-driven 

and Training, Wages, Education, Incentives in Industry, and other matters which have a direct i zz» Equipment, especi- 
bearing on the efficient conduct of a business and the art of co-operation between workers and ally machine tools. 


ta |BOILERS OF THE PRESENT management. 18s. net. | f} Counting articles 


of every descrip- 


AND THE FUTURE a a tion. 
| PARTICULARS FROM 


| LAMONT STEAM GENERATOR Led., 
f | 8, WATERLOO PLACE, yY a MAKERS OF THE LARGEST TO THE SMALLEST 
WE HOLD LARGEST STOCK 

















PALL MALL, LONDON, S.W.! 














R e G +. G R E E N : y YA be Ww. 
kn Engineer and Gear Cutter, TUG BOAT, meRON ADAMSON-HORSEHAY 
mBLACK HILL, KEIGHLEY, YORKS. ein a ASSOCIATED LIMITED 
Repairs of all kinds. 


(JreeTH CUT IN READY TURNED BLANKS. y te Reagent Exzegnic Fi RM. Gsvnoel 

. oe 2 lines 
cay Capacity : 65 FENCHURCH STREET, LONDON 

9in. F. . CP. 
pure Soin. by ee ee ay Oo OUR SUPER SUEZ SEARCHLIGHT REQUIRES NO 
Bevels 18in. by 2 D.P. or 1} CP. TRIMMING DURING ‘fHE PASSAGE 
RE@ spurs and Spirals 1 one wus shaft up to 3in. 
q am. 


CROSSLEY-PREMIER a 
Ga0 Engines OG vccvsan HEATH BRETTS PATENT LIFTERC2L" 




















PUMPING STATION ‘DROP FORGING EQUIPMENT 


Constructed during the war this AIRCRAFT Pon HAMMERS 
Pumping station is of special interest FOLESHILL WORKS COVENTRY 
in that gas engines were adopted for 
generating power for pumps and other 
services. This latest addition to the wBOSS> WHITE 
plant of the Mid-Wessex . Water THE PERFECT JOINT COMPOUND 
Company comprises two four-cylinder, CLEAN, NON - POISONOUS 
four stroke Crossley-Premier Gas witicitei: tut aden hand 
engines of 325 B.H.P. served by WHARF Streer. Leicester 
Crossley Gas Plants using Anthracite 
peas and coupled to 200 K.W. d.c. BRICK MACHINERY. 
generators. Auxiliary station lighting emepemieeeaiane 
is provided by a Crossley vertical BENNETT & SAYER 
Diesel of 55 B.H.P. at 800 R.P.M. s, Ir 


Our Publication No. 1950 giving 
interesting details of this installation 
will be forwarded on request. 


CROSSLEY-PREMIER ENGINES LTD. 


SANDIACRE -. NR. NOTTINGHAM 
London Office : 2, Howard St., W.C.2 
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| TIMBRELL WRIGHT 


SLANEY ST. RIQMINGHAM 4 


SEE OUR DISPLAYED ADVERTISEMENT 
DEC. 21 





ABBOTT & CO. (NEWARK “WER? 


NR pect! jee oui 











THE ENGINEER 





























Maintenance lant, rly 
} _— to Structural Design and Electrical 
Gear of Overhead (Ref. No. C3012X4A). 
(B) PLANT # a preferably with experi- 
ence of Iron and Steel Industry and knowledge of 
tructural, Mechanical and Electrical 
ing. Experience in Committee Work —o 
(Ref. No. (3018XA). (c) for 
tional Research on Problems (e.g:, nogitical | crete 


Opera 

roblems) of the 

lathematical and Ana of Tech- 
le rr No. sack 


Stra 





eadquarters, others 
F.5415X, F.5416X). intments will be meas 
within the f a, ios —, es to Sticers. 


Ap 


qualifica: 
All posts are 


£500 according to 
ence (Ref. No. F. B417XAD. 
superannuated under ny 3.8.0. a applica- 
ing B and 3; te 


tions only; quot -L8.R 
reference number, with full poe = i vi to 
MINISTRY on LABOUR AND NATIONAL 
SERVICE, intments Department Technical 
and Scientific yo Room York House, 
y, London, W.C.2, i. pra 

3 A 

LMAKERS in the Midlands Prepared 


CONVERSION _to 


ae Control — Age 30-40. High 
remuneratio: commensurate with 
cog = Written dregs, fo URWICK. = 
c, 
@ PARTNERS, Lid Ltd., 7, Park Lane, 





West, AFRICA.—_FOREMAN ELECTRICI 
REQUIRED for Maintenance Duties at 
New gy and Power Plant hg 


Nigeria. pplicants must have served 
Apprenticeship in Electrical Engineering and 
have knowledge and nal ence of 


perso experi: 
Electrical Installations, A.C. Generation and 
Distribution for High and Low-Tension Systems, 
Cable Work and Wiring on Factory and Domestic 
Power and Lighting Installations, and be capable 
of Directing and Training ican Labo’ Salary 








passages, furnished quarters, medical attention, 
= membership to pension fund.—Write, ims 
B.G.,”” c/o Charles ‘ker 


fall particulars, to 
and Ltd., 31, Budge’ Row, London, F. — 


. 9307 
TJORKS MANAGER REQUIRED. Works on 
western outskirts 4 jae. L 1 
tions, first-class engineeri: raining and experi- 
ence and ability control a vActivities 
mainly assembly and repair specialised 
pen thal Equipment. Good Excavator or 
Tacipansek wees ty tacos cometary fineky 4 
ipment. ry con: 
have suitable Sudiweund: —Write fall or 
sslary required, &c.—Address, eee, oe Engi- 
neer Office 
TORKS MANAGER, Age 30 a RE- 
QUIRED for the Midland Foundey and 
Works of ive 
ractical ence 
and Casting of a Irons and Alloy Steels = 
in the Control of Personnel is essential. A tg 


ledge of Machine Shop Practice is a 
position r mproved for tact and gad anwar. 
scope 


a Sate Gn str strict ogee | fall 


A 


Bound p 








—Box e. ‘lee Pool's. "Mest —_— 














— POSITION requiring || yer an 
experienced modern met; id redesign- 
ing ot itive manufacture. ntetial r 
— P4186, The Engineer fer 
B 
~' TRUCTURAL DRAUGHTSMAN, oe 
degree, exp. in steelwork and reinf 
crete, a practice, adaptable, DESIRES 
E.—Address, P4229, The we ete 3 
B 


TECHNICAL ENGINEER, 10 Years’ hem om 
ence in aircraft’ design and production, 
EEKS pees POST, preferably with small 
ecessarily aircraft.—A’ = hake 

B 


Responsible 
ITI Q tailing drive and 
initiative. Position abroad 1 considered. Avail- 
able immediately.—Address, P4228, The a 
Office. P4228 B 
owner a cttenet 





AGENCIES 
XPORTERS Willing to APPOINT AGENTS 
with HARB. 


SONS, 11, thee Erne 
P4225 D 








ENGINEERING 
BUYING G "REPRESENTATION 


hy Great aot Sor Ae Mowe 
jor W. A. SMITH, 
F. bot Townsend House, Greycoats 
Place, London, 8 .W.1. 
P3935 D 





PATENTS 





pate, DESIGNS, and TRADE 
MARKS. 
Cc. L. WILSON, ure Mech. E., 
PATENT A 
Chambers, re ~~ 


B 
And at 
WALSALL. 





OWNER of Me st AMERICAN and 
oo to ust- 


CANADIAN 
able Bench Drilling Jigs of 
all Firms,”’ is D. 
ING 


negot; the 
PATENTS ery or GRANTING 
thereunder.—A: . P4220, The Engineer Office 
spouses, for improv of 
262, for “* ner ia 
Buckles,”’ are DESIRO 
RRANGEMENTS by oo of Papen — 


peeve on reasonable terms eg 











Hasel 
jouthampton Buildings, Chancery 


in PROPRIETORS of the PATENT No. 
522,906, for ‘‘ Improvements in or re 

to Tire Chain,’’ are DESIROUS of wis 

into ARRANG way of LICENCE 

and otherwise =< reasonable terms for aes 

of exploiting the -same and full 

pct ata * and practical working this 
ry.—All communications should be a 

in tt the Le 0 Bn ng to Haseltine Lake and Co., 


28, ton Buildings, 
a W.. woe 9310 # 


EXPERIMENTAL ENGINEERS 


ERIMENTAL TOOL ROO! Develop- 

a of Inventions bad Poke 

VICTOR and 
Street, 














Ae 


London, Wiod.” sis 2458 


£10,000 to 
to Sovaolientten, 


ge 














RECISION ENGINEERING FIRM, 
released Go 


tracts in con- 


Recently 





FIRST-CLASS 
PATTERNS WITH 5 ee 
FOUNDRY TECHNIQUE 
Consult 


E UNIVERSAL P. 
269, —— New 


ATTERN CO., 


“P4176 


MW 





SUB-CONTRACTING—OFFERED 





ee ts You are 
5 cwt. to comm 


5 tons, 
may be able to help.—Address, 
neer Office. 





a wit wo 


» The ti at 
M*tht SPINNERS with capaary to 
Manutact Hardware 








Lines, 
by lead Distributing 
with extensive 7 ae both oe 
. 2 con’ if desired.— 
. J. W. and CO., 15, St. Albans Road, 
Watford, 8996 
MISCELLANEOUS 
GROUP of ENGINEERING COMPANIES, 
w Mere) are mostly in South of 





of QUOTING for mee? -) " 
Centre lathes, capstans, m and grinding 
capacity. Address, P3064 . The ae oo x 


MPLE SURPLUS FUNDS 


for 
_ ion IMMEDIATELY AVAILABLE 


at low interest in amounts of £10,000 ~ — 
CHAS. 'B. BUXTON Local Authority 
Loans Brokers, 9, Clements , Lom 
Street, E.C.4. 91711 
Net war 06 
of war con is DESIROUS of ACQUIR- 
ING an ACTIVE a 
LIGHT ENGINEERING BUSINESS or 
with invest 
in genuine, undertaking open 


—Address, 9012, The 


TECHNICAL BOOKS A 4 


GINEERING 
or bey oo HAND) WANTED 


ve cash offers. — Call” third 


erent 


Oxford Street, W.1, or “* 
's Avenue, Weybridge. 





TO MACHINE 
CTURERS 


‘A 
TURF DEVELOPMENT BOARD, 
Ltd., WISH to COMMUNICATE with 
UNDERTAKE. the 


MANUFACTURE to the Board's 
of CHINES ased 


ining, garenvine, Se. 





- 


[AY 

















details o 
ctd.., ng Glisenter Hood. Londons 8 W 


= OUR oa 


STETHOSCO EQUIPMENT 
PROVAL a obligation ? In reauest~ CAPAC, 
‘AC, 


AP- 



















































































































































4 Duzo. 28, 1945 |pzo. | 
SITUATIONS OPEN SITUATIONS OPEN SUB-CONTRACTING—WANTED MISCELLANEOUS 
ORKS ENGINEER REQUIRED ‘for Per- 
TECHNICAL W t POSITION in progressive Tannery ERD MRC AMIOAL AVAILABLE = LEWES, DIAMOND DRESSER  0¢ 
STAFF VACANCIES for Readjus' and Maintenance of Plant an ee d Tool TE CAPA! ‘ AVAILAB. Bow For Economy, Longest Life, Lowest Pris 
TURF DEVELOPMENT BOARD Do <7 drawings State pt ng lone. | available on all types of’ production problems, Technical Direction:  M. LEWy, 4 
INVITE APPLICATIONS for POSTS ence, age, and salary ex — . Post, Your pata Ee ae an ang gee Sales Direction: P. RIDGEWAY. 
on their technical staff, as follows :— The Engineer j 4231 4° | tooled up.—Address, a ain ciememaiaiiienn be 1 London ail 
CIVIL ENGINEER, with special expsri- JORKS ENGINEER REQUIRED by Estab- Princes House, 190, Phoadily, Wri. 
ence in Building, and in the W lished Firm of manufacturing REGent 5831-2-3; ‘Grams, P 
tion of Plans, cations, and Con- Heavy Plant for Steel and other Industries, to London. : 
&c. University Degree or its work at first as Assistant Works ineer, but W. G. HEATH & COMPANY, ; 
equivalent is a desirable Gemieatien. to Bocenety of Slane "oe anne ly. ENGINEERS, ‘ACHINES OFFERED at RIDICUD 
£500-£600 per annum, depending pon rding to qualifications. PLYMOUTH AND_8C SOUTH BRENT. PRIC. ES to make a clearance at our 
on qualification and ex ee. cal, =e H.. . — = an 765 ‘ 
0 —Address, 4218, CAPACITY for ° TWO HERBERT No. 4 BORING 
MECHANICAL ENGINEERS, with | Ths'tosincer a | PRECISION MACHINING, CAPSTAN and | TURRET TATHES all-peoret oe 
versity Degree or its equivalent is a CENTRE LATHES, MILLING and DRILL- pulley drive. 
desirable qualification SITUATIONS WANTED ING MACHINES. TWO HERBERT 1 ®. 3 Ly ~ = \ 
depending on qualifications and experi- 8476 MW all-qeareg. beats peade, si sing le-pul 
. HARTERED ENGINEER, Extensive Sales ONE WARNER an SEY: ltin, 
MECHANICAL DRAUGHTSMEN, with and Manufacturing jen 49, back geared a 
ining ence Trecen returned ° AUTOS. 
Machine’ Design. ~ BR in PLOYMENT with reliable firm ; ‘congenial work ONE WUTTIG AUTO, SCREWING MA0g 
accordance 7" Association rates. more essential than high salary.—Address, C.8.8., Ltd., FIDELITER WORKS, with aie tariene “ 7, : 
Applications must be received not later Pal ah The Eneins coattes P a, AR. London Colney, Herts. iS SINKER, teble Ge 
ore OS ae ‘Ae8.,  qualife l. and ALD. London Colney 118-8114. ONE CHURCHILL PLAIN CYLIND 
Ke fom “Ministry sppointment, SEEKS GRINDING MACHINE, cap. S0in- by 71 
TURF DEVELOPMENT BOARD, Léa eaten eae travelled, “Sh i, by 2 Pata. ” 
Se Be OAED. Ltd..  | sentative, hime ot ovmene Wee sore PLEASE SEND US YOUR INQUIRIES BUTLER diaagean Genel 
DUBLIN. Office. ‘ aul B for Capstan Work, Milling, Drilling, Grind- 8 aM MM Motorised ROUTERS, 
> ER EXECUTIVE'S POST D Assemblies 
‘ 9195 a AG by. quali ne ro Sent . On A.D. Approved von. 912. 5 ton Type 
BRITISH IRON and STEEL RESEARCH | of 25 years’ _s covering 3 P4007 Mw Ye 
ON.—SCIENTISTS and ENGI. | ing, planning, organisation. MONE 'b-Ton_MOSSBURGH POWER 1 
NEERS with University Degrees or Professional | with standard and m/c tool past moulds, fe. UNIVERSAL COMB: 
equivalent tions REQUIRED in Unpte-dete organiser and istrator. 
OS 'SENIOR SCIENTIFIC. OFFICER ine heures aire » Peaidd B “the ACHINING WORK REQUIRED 
(ENGINEER), with knowledge of Design and ODUCTION. cq EEEICTENCY, we ne ie. eultable fas Coston tates (in. 
< ge wo months, | $9; YreinGEES, Ltd. Wincobei jghetield: TER ENGINEERING. 00 


ham, 8.W.6 (Phone, F' 


1). 
HE APEX ASPHALTERS, LTD., 
port": Tel. 8 oe 


4330. 

Te QUOTE you for SURFACING 
8id Dri Surrounds 

NCRETE, | 








































THO W. WARD Lit 





wah i 
POSAL of Gove 
SURPLUS MAC 


ae 








tered into an 
ot Buply tor the D 
Used 
TOOLS. 
a 
representative 
on Be contin & oy Sa 
are fixed by the Government. 
Our service is free to you. 
ALBION WORKS, SHEFFELD. 
"Phone, 26811 (15 lines). 


London et eae 


tion Street, Manchester, .™ 






































Ww PAY 8O MUCH TAX? 





£60 per annum for 20 years will secure— 
£100 p.a. for 20 years FREE OF TAX. 


Write, stating age, to: 
ROBERT COLES, Norfolk Hous, 
Laurence Pountney Hill, London, hot 































IRE PURCHASE of New or Second 

PLANT, MACHINERY, and TOO. 
cluding Government ~ 
to be spread over 12, 
lines can be establis' hed for futere on be 
suitable and is available. — 
CRED » Ltd., 208a, Regent Stree, La 











= stocks, enable 
r 24 months. 










CHAN 
, Ltd., Steeihoist Works, Bett ly 
JANTED, MACE fee ue Mating CEE 
LOID and MECHANT —Cont 


nd with HARBANS LALL MALHOTRA aol 
INS, Ltd., 11, Clive Street, Calcutts, Ind 











_—oo Egen - STEAM Bae CRANE, 
shun 85-400. 
jib. a, a 9305, The hee ee On Ofice 3 


ATOR up to 1000 kV, 
volts, three-phase, or 4) 
volte, ey 750 r.p.m., for direct couplist 
—Address, 9270, The Engineer Office. 92707 

YNAMOMETER W. or ad, 
Heenan and Froude or other maker. Al 
capacity between 800 and 3000 B.H.P., at abet 
1000 ~ a, ™m. stat pean, with cape 

price, | wi reversing oF 

reversing, Enginet 


z 9275 F 


SELL YOUR SURPLUS| 
MACHINE TOOLS TO US: 
where onthe ‘production. trol 


F, J. EDWARDS, LTD. 
359, EUSTON eaee. LONDON, 


W.1 
No, © EUSton 4681 (12 lines). 
ee. Sivkeiealae barere, Lecden” 




















7676 1 


For continuation of Small Advts., pas?! 





Deo. 28, 1945 
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Combustion Chamber Tube 
Wall of a Sulzer Mono Tube 
Steam Generator, fired by 
pulverised fuel. 


Capacity of boiler: 50 tons 
steam per hour, working 
pressure 1500 Ibs. per sq. in. 


MONO TUBE STEAM PLANT 


for high steam pressures 


with-automatic regulation of pressure and temperature 
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THE ENGINEER 








FOR SALE 





LOCOMOTIVES FOR SALE 


ONE 26 H.P. Ransome and Rapier 2ft. gauge 
LOCOMOTIVE, driven by Ailsa Craig three- 
ee Diesel Engine, two speeds forward 
and two 

ONE 24 H.P. Robert Hudson 2ft. LOCO- 
MOTIVE, driven by standard petrol/ps — 
Fordson Trac eg Engine, two speeds 
and two revers 

THREE 20 H.P. ‘Siete 2tt. gauge LOCOMO- 
TIVES, driven by Dorman two-cylinder 

Petrol ‘Engines, two speeds forward and two 


reverse. 

ONE 20 H.P. Simplex 2ft. ga’ LOCOMOTIVE, 
driven by yong Diesel ine, two speeds 
forward and two reverse. 

ONE 16/20 H.P. Robert Hudson 2ft. gauge 
LOCOMOTIVE, driven by Ailsa Craig 
Vertical Diesel Engine, two speeds forward 
and two reverse. 

ONE 16/20 H.P. Simplex 2ft. gauge LOCOMO- 

driven by Ailsa Craig two-cylinder 
vertical radiator cooled Diesel Engine, two 
8) forward and two reverse. 

0 150/165 H.P. 0-6-0 type ‘* Hunslet” 
Diesel-Driven LOCOMOTIVE, powered by 
six-cylinder vertical Diesel Engine, by Peter 
nog p...2 4ft. 8in. gauge, 
wheelbase, ing bu ffers 

ONE 15in. 040 ‘Saddle Tank STEAM LOCOMO- 

. by Hunslet Engine Co., 4ft. 8$in. 
gauge, 5ft. 6in. wheelbase, fitted with spring 
buffers and spring-load: vad draw hooks, boiler 
for 160 lb. working press 

ONE 12in. by 18in. 0-6-0 Saddl e Tank STEAM 
ere . by Hudswell Clarke, 4ft. 8tin. 

10ft. 6in. —. ay buffers, 
a for 160 Ib. working p: 

ONE 18in. by 20in. 0-6-0 Saddle ie Tank STEAM 
LOCOMOTIVE, by Hunslet Engine Co., 
4ft. 8tin. gauge, 10ft. 6in. wheelbase, ans 
buffers, boiler _~ 140 Ib. working pressu 

ONE 8tin. bore by 12in. stroke 0-4-0 Saddle 
= STEAM { LOCOMOTIVE, by Avonside, 

8tin. 5ft. wheelbase, dead 

a ih boiler fo for | 160 Ib. working pressure. 


GEORGE COHEN, SONS 
AND CO., LTD., 


WOOD LANE, LONDON, W.12, and 
STANNINGLEY, near LEEDS. 








OMPRESSORS for IMMEDIATE DELIVERY. 
450 cu. ft. BROOM and WADE, 100 Ib. 


pressure. 
300 cu. ft. GLOBE PNEUMATIC, 100 lb. 
pressure. 
FIFTY SMALLER (all sizes). 


NEW 100 H.P. MOTOR, with oil-immersed 
starter, “~~ cycles/440 volts/720 revs. 


slip ring; £375. 
TWO HODGES BLOWERS, 5000 cu. ft. per 


min.; £100 each. 
ELECTROGENERATORS, Ltd., Australia 
Road, Slough. 93214 





MACHINE TOOLS 


GOVERNMENT SURPLUS. 
Wwe ARE AUTHORISED AGENTS for 
the DISPOSAL of GOVERNMENT- 
MACHINE TOOLS, and will 
Locate, Inspect, and Report on any 


Prices fixed by the Government. 
Our services to you are free. Send us 
your inquiries. 
PROMPT ATTENTION. 
EXPERT ADVICE. 
COX & DANKS LTD. 


Plant and Machinery Dept., 
FAGGS ROAD, 
FELTHAM, MIDDLESEX. 
Tel., Feltham 3471-3. 
And at 


SHEFFIELD (Tel., 41216). 
MANCHESTER (Pen. 2481). 
BIRMINGHAM (Bro. 1783). 
8884 a 





p= TEETH, SCRAPER BLADES 
TRACTOR TREADS, SCARIFIER TEETH, 
and AUGER HEADS fot OPEN-CAST COAL- 
MINING have greatly prolonged life and effi- 
ciency if tipped with TTENGSIT, the super hard 
and highly abrasive-resistant Tungsten Carbide 

Welding Rod. TUNGSIT will fully reclaim worn 

ui ek of this description.—Write for details 
of TUNGS Products and Hard-Facing Services, 
TUNGSIT ELECTRO-METAL WORKS, Ltd., 
173, Bradford Road, Slough, Bucks. 7733 G 

OR DISPOSAL.— 

PLANT, comprising a COMPLETE GENE- 

RATING STATION, all of which can be seen 
under working conditions, including th the follow- 


TWO 2000-kW Brush Ljungstrom TURBO- 
ALTERNATORS, 6600-volt, three-phase, 50 


cycles. 
ONE 500-kW Brush TRIPLE-EXPANSION 


STEAM SET, with Alternator. 
ONE 200-kW Carel THREE-CYLINDER 


DIESEL SET, with sheer 
E 300-kW Carel FOUR-CYLINDER DIESEL 


ON 
SET, with ee 
THREE Babcock and Wilcox BOILERS, 


Chain Grate Stokers, 60,000 Ib. per hour total 
— capacity. 
Also Green’s Economiser, toptine with Feed 

Pumps, other auxiliary gear, &c. 

Lea Recorder attached to the Tarbo sets. 

All sets will operate in parallel. 

Full parte obtainable on application. 

Address, e Engineer Office. 92744 


Trobe PLANT, _ PUMPS 

F Paes M ELECTRICAL PLANT, and 
— BAS watt 

ingoizis ak hin i 


ene 





*PHONE 98 STAINES. 
Ps Rol! Type COAL BREAKER and 


REEN 
Sin. “‘ Mono * POSITIVE PUMP, lin. Ditto. 
ie. Enclosed Steel Chain BUCKET ELE- 


— BOILER, 1lft. 6in. by 5ft., 100 Ib. 


b » Wel BOILER FEED PUMP, 8}in. by 6in. 
y. 
et SECTIONAL TANK, 16ft. by 16ft. by 


Tmnolosed SECTIONAL TANK, 18ft. dia., 9ft. 


75 H.P. National TWIN DIESEL ENGINE. 
ee ACCUMULATOR, 5in. ram, 8ft. 
stro! 
ot aan: Garratt Combined STEAM ENGINE 
HARRY H. GARDAM and CO., Ltd., “saenines, 


OR SALE, STEEL-FRAMED BUILDINGS 
suitable factories, stores, transport garages, 
buildings. &e. Various sizes up to 170ft. 

span, any length; height up to ——e ag 





FOR SALE 


VOR SALE, TWO 25 H.P. Hudson Hunslet 
DIESEL’ LOCOMOTIVES, purchased 1942, 





in first-class condition. Cost £542 each. 
OFFERS INVITED.—TARSLAG, Ltd., 117, 
Dunstali Road, Wolverhampton. 9286 a 


OR SALE, 80-kW Crossley-E.C.C. DIESEL 
‘ALTERNATOR SET, comprising , Aare 
H.P., vertical five-cyl. engine, type O. 
running at 450 r.p.m., driving through yt 
belts, 420 volts, three-phase, 50- ng “Alternator, 
Complete with control pa nel. Seen running by 
seertntnest. —REED BROS. (ENGINEERING), 
Bevis Marks House, E.C.3 (Phone, ie 


OR SALE, TWO 100,000 Galls. STORAGE 
TANKS, dimensions 32ft. dia. by 20ft. 3in. 
high, riveted construction ; ONE C.I. STORAGE 
TANK, 45ft. 3in. long by 26ft. 6in. wide by 
4ft. 7+in. deep, in two sections. 
ABELSON and CO. (ENGRS.), Ltd., Guenter 
Road, Sheldon, Birmingham. Tel., Shel inn ae 2424. 


NE 5-Ton LOCOTYPE RAILWAY CRANE, 

18ft. jib on strong main line bogey, hand 
operated, complete with outriggers, wheel clamp. 
In _ excellent condition——MAYER, NEWM 

and CO., Ltd., 15, Arundel Street, London, 
W.C.2. 9320 @ 








Include 


The Largest Variety of Pump Types and Sizes 


CENTRIFUGAL TYPES 


For All Duties 


All centrifugal pumps work on the same principle, yet the variation in 
design to meet special requirements is almost pa Bay and the efficiency 
and durability of the pump depend on such variations. 

The three “ Pulsometer’”’ Midget Pumps illustrated are examples of the 
great variety even in one of the many types made by us, enabling us 
to supply pumps exactly suited for their work. 





For heads up to 
270 feet. 
Capacities : 

1 te 35 G.P.M. 


























OMtI Va Oh Gactcetahal cla ap eading. 





For 
Domestic Water 
Supply 
Boosting 
Boiler Feeding 
Circulating 
as rs Condensate Return SINGLE-STAGE 
SINGLE-STAGE “MIDGET N ; “MIDGET * PUMPING x 1 coe 
PUMP ON BASEPLATE. and Well SET. PULLIN and CO., 
ous teaes egg f= be For heads 5 dag a feet. 3. 
Texrope drive. aia pci . e 
" disposa].— Address, 





Write for List No. 2887 A a 50, O0C 
(Dulsometer Engineering CL’, 





SELECTIONS 
bat have only done four weeks’ work. Machines FROM OUR LARGE STC 


SNOW 24in. by 8in. Motor-Driven, 
Hydraulic Surface Grinder. 
-_, 72in. by 15in. Motor-Driven, » Tyo 












inder. 
NEW 6in. "by 10in. Motor-Driven P| ei 
JONES and SHIP ty 


Driven Universal Grinder. 
BROWN and SHARPE 12in. by 80in. 
6 NNING Plain Grinder. 


age timer fonienies Grinder, 






18i 
we pounl Hed Grinder sn bed, 
Bg Lathe. 
BAN. zoe ond d GRACE 12in. centre by 1 
Aaa *TOOLWORKS lin. centre by 1 
WARD = "All-Geared Capstan Lathe, 1 


HERBERT 2B All-Geared Capstan Lathe, 1)j 
























cee a Motor-Driven Caps 
Wits aT Motor-Driven Caps 
. Fe High-Speed Cuttiy 
NEW Abrasive High- -Speed Motor-Driven Cuttiy 
HELLER 26in. Circular Sawing Machine for mot 
by 2ft. All-Geared Open-si 


Cra: 
“ DANIA ” 22in. stroke Shaping Machine. 
ADCOCK and SHIPLEY 3ft. Motor. Drivg 


Radial Drill. 
as ~~ ia sft. Motor-Driven High-Speed R 
WALKER TURN — High-Speed Motor-Drivg 
— , ee Production Dril 
g¢ Machin 
sous and | SHIPMAN Six-Spindle Drilliy 


ity. 
” yal an (Alfred Herbert) No. 
= Yo Miller, table 46in. “by lig 


Milter, Mable 47in. by 13in. 
BIGH 


TAYLOR Sin. Motor- 















BURKE Motor:Driven Horizontal Miller, 


NEW Motor-Driven Plain and Universal Milles 
rt 38in. by 9in. and 34in. b ip. 
agg Driven Hand-Lever Feed Mil 


CINNATI No. 2 All-Geared Vertical Milli 
Machine, sliding head, table 47in. by 12in. 
KENDALL and GENT Motor-Driven Vertia 
Milling Machine, table 18in. diameter. 
©. Im Motor-Driven Vertis 
Milling Machine, table 37in. by 10in. 
R HOBSON Style CXL, Motor-Dri 


lachine. 
Double-Headed Motor-Dri 


Screwing and Tapping Machine. 
HUNDREDS of 75” aman in stock, 


F. J. EDWARDS, 


359-361, wo! 8 Te ROAD, 


EUSton ie8i (12 lines). 
“Bescotoole, Norwest, Lo 


YLASS WOOL OFFCUTS FOR SALE, 
Ltd., Shoreham-by-Sea. | 
P4at 





TON “* BUTTERS ” Full-Power ) 
DERRICK, 60ft. pid. ore for im 


WOODEN BOXES, — 
6jin. by 44in. internal 8 
ments, all om timber. 5s 00 


CARBOT, , St. John "street, EC 





EDUCATIONAL 




















Screen Plates ::¢ 





J. & F. POOL, Ltd. 


DARNALL, SHEFFIELD. 
hae xe . HAYLE, Cornwall ‘Grams & 
Asg/2 Soe. 1848 Pertoretor Hayle WIRE ROPES 


FOR ALL 














44 FIRST PLAC 


and HUNDREDS of PASSE 
in the A.M.1.C.E., A.M.1.M, 
A.F.R.Ae.S., A. Chem.E., 


have 


the TL. by students studying at 
with the Engineering First 





The Engin 
daining the world’s widest 
200—cove! 


Electrical, Aero’ 
Wineless Civil; Chemical, &c., and whieh loot 


Ecornieed Thetitutoos goveraing odmise 
til successful. 


oe sa ner INSTITUTE OF GT. BRITAD 
76, Temple Bar House, E.CA 


For continuation of Small Advts., page 











SHEFFIELD WIRE ROPE 
COMPANY LIMITED, 
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1, Type Opme: 
iven Suri 


lain Grinds 
24in, 


Grinder, 
Motor-Drj 


1, All-Ge 
ntre by } 
ntre by 1 
Lathe, 44 


Lathe, 14 





VISCO 


AIR WASHERS 


Combinatig 
iven Capetg ; Bs ‘ h ake i d 
: HIS is typical of many enguiries that ration. Encourage t em to ta € it, and see 
=e T come in the Ministry's post-bag. that it is properly mixed—it is quite |Our range of Air Treatment equipment includes E 
eed Cutting There are still numbers of young simple. the well-known “Visco”? Air Washer which because 
vent Cuttiggy WOrKETS under 21 who are unable to get If you have not got a permit and employ of its efficient design and, high grade w orkmanship 
ap their daily allowance of extra food in the young workers under 21, enquire at your and mate rial, is giving every shitelextion in the 
ine for motd : te ill be given 
Open-s oe see ith po i agit so ae ventilating and air-conditioning systems of explosive 
pen-§i Employees are asked to co-operate witl works, food Sactuticn, Photo-processing establish. 
chine. the Ministry of Food to ensure that their apply for one. ments, cotton et at hom do 
lotor-Drival young workers do, in fact, get this first- National Milk-Cocoa is supplied in 6 Ib mills, etc.; e€ and overseas. 
' i it i ial to and 20 Ib. containers, sufficient to make : : i 
peed Radi class protein every day, for it is essentia 
Bi ineir physical development and activity. 96 and 320 cups respectively. Nothing | Should the air be charged with acid fumes, we can 
otor-Dringl if you already hold a permit for National —_could be simpler to make and serve—just | Supply Air Washers with corrosion resisting linings 
ction Drill] Milk-Cocoa, do please see that ail your add hot water and stir well. A maximum or constructed of corrosion resisting materials. 
le Drillig™ employees, under 21, have their daily charge of Id. a cup is permitted. Contatti ws. iil prpoer sw am per es 
. 2 Mot 
Tio NATIONAL 
Vi me ALtso MANUFACTURERS 
a x OF AIR FILTERS, 
er - 0¢cO0a ENGINEERING CO IZ Warsn Coouens, DUST 
a1 Miller COLLECTING PLANT. 
ip. 
sed Mil in 6 ib & 20 ib containers 
‘Phones: Croydon P ” 
| Mille Apply at your focal Food Office 4181-4 and 2471 = Grams; Pane Cnetie 
al Milliy ° 
y Win eed 








2 Vertical issued by The Ministry of Food, London, W.1. 
rr. 
Vertia 


n. 
tor-Dri 








ALL ROADS LEAD 
TO BARIMAR 


AS THE PIONEERS OF SCIENTIFIC WELDING in Britain and established in 1906, the Barimar 
Factory in Holborn had been a constantly expending hive of activity for over 30 years and 
the gateway to rejuvenation for damaged and “hopeless”’ machinery. 


Then came the devastating enemy “blitz” of the early summer of 1941, and the 
splendidly-equipped Barimar factory was completely demolished. Undaunted, Barimar 
sought pastures new at Fulham, and in the space of four years they have established 
themselves firmly there. Here, the restoration of broken machinery, the reconstruction 
of damaged motor vehicle parts by Scientific Welding, proceeds apace. 


Barimar’s Activity to-day is Greater and their Work 
Finer than ever. 


If, as our friends assure us—it is 
possible to improve upon the best, 
then Barimar can be relied upon 
to achieve this end. 

Broken Parts sent by rail arrive at our 
Fulham Works as quickly as when we 
were in Central London. By other routes— 
as our diagrammatic map clearly shows— 
all roads lead to Barimar, fons et origo of 
Scientific Welding at its finest and best. 
BARIMAR WELDING IS COVERED 

, BY MONEY-BACK GUARANTEE. 


VE 


NAAN 


A Barimar Scientific Welder in Operation. 
BARIMAR WELDING IS COVERED BY 
MONEY-BACK GUARANTEE. 


All Broken Parts which are transportable must 
be sent Carriage Paid or delivered by customer. 
LTD. 


Please post letter advising despatch. 
Barimar House, 


22.24, Peterborough Road, FULHAM, LONDON, S.Wé 
* Telephones : RENown 2147-2148, Night 2148. Telegrams: “ Bariquamar, Walgreen, London.” 


BIRMINGHAM 12: 116-117, Charles Rear! Street. "Phone: Midland 2696. 
MANOBESTER 13: 67, Brunswick Ardwick Green. ‘Phone: Ardwick 2738. 


CIENTIFIC WELDERS IN ALL METALS 





“Phone: 210656. 


NEWOASTLE UPON TYNE 1: 
*Phone : Contral 4709. 


31, The Close 
GLaseow 0.2: 184, West George Lane. 
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The siddle of SEDAM ATION 


If you have a problem concerning separation consult Henry Simon Ltd. A vast 
fund of experience resulting from many years of research is available to you. We 
design and manufacture a wide variety and range of machines, on which separation 


is effected by shape, size, density or text- 


ure. If your products are new our 
experience will be helpful and we shall 


be happy to place our services at your 





disposal. 


HENRY SIMON LTD « CHEADLE HEATH + STOCKPORT - Telephone GATley 362! (15 lines) 
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Compton Mackenzie on 
SECONDHAND PLANT & MACHINERY 


We have asked a 
number of celebrities 
to write and devise 
advertisements for 
us. Here is the sec- 
ond of the series by 
Mr. COMPTON 
MACKENZIE, the 
famous novelist. 


=x *. * 





Att my life I have been buying second- 
hand books, and often hiring them 
through libraries. It would be a pretty 
tough job for a writer if he were depend- 
ent on new books. 

It had never occurred to me, however, 
that great engineering businesses, or con- 
tractors, or works’ managers of factories 
ever bought secondhand- Plant and 
Machinery until I discovered that George 
Cohen, Sons and Company had _ been 
supplying Industry with secondhand and 
reconditioned Plant and Machinery since 
the days when William IV was on the 
throne. 


A firm which has been able to satisfy. 


customers for 111 years must have learned 
all there is to know about Plant and 
making it as good as new. 

The sign of the firm became 600 when, 
as long ago as 1876, 600 Commercial 
Road, E.14, became the headquarters of 
the ever expanding business. There are 


still offices and wharves there but the 
firm now has many depots in the indus- 
trial centres of England, Wales and 
Scotland, and Machinery headquarters 
are at Wood Lane, Shepherd’s Bush, 
Were 

If I contracted to build reservoirs 
instead of contracting to write books I 
could equip any new enterprise | hoped 
to undertake from 600. Yes, even in these 
difficult days! I might have difficulty in 
getting the labour, but I could obtain the 
plant now. 

There must be many works’ managers 
all over the country wondering about 
that new plant and machinery which will 
be wanted when the factory can get going 
again for the manufacture of civilian 
goods. No doubt, they all know that 600 
can supply them with every kind of 
tool and almost every variety of machine. 
Still, a reminder never does any harm. 
And by the way, if a contractor wants an 
excavator or a locomotive or a whacking 
great crane he can hire one from 600 as 
easily as I could hire a tricycle with solid 
tyres at sixpence an hour when I was a 
small boy. It would cost a bit more than 
that, but the Plant Hire Service of 600 is 
always reasonable in its charges. Otherwise 
it could not count most of the great 
contracting firms in the country among 


ee 


’ its clients. 


Consult GEORGE COHEN’S for 


Power Presses and Sheet Metal Working Machinery, Hydraulic Plant, 

Electric Generating Sets, Electric Motors, Switchgear, Transformers, 

Air Compressors, Bo.lers, Diesel Engines and other Power Plant, Cranes, 

Loccmotives, Plastic Moulding and “Rubber Machinery, Pumps, Track 

and Wagons, Tanks, Steel Sections, Tubes and Fittings, and virtually 
every kind of modern and Secondhand Works’ Equipment. 


GEORGE COHEN, SONS & CO. LTD 


Established 1834. 


Wood Lane, London, ‘W.12 (Phone : 


and Stanningley, Near Leeds (Phone: Pudsey 2241) 
And at BIRMINGHAM * NEWCASTLE-ON-TYNE © SHEFFIELD * MANCHESTER 


GLASGOW SWANSEA 


SOUTHAMPTON 


Shepherd’s Bush 2070) ONE OF THE 
BATH ~<° BELFAST GROUP 





4511/P.57 
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HIGGS 


CHAIRMAN 








* GIRMINGHAM 6 

















ae 











(OFS 


ENGLAND 











Russia has 
MOSCOW DYNAMOS 
and (it may be _ mentioned) 


HIGGS MOTORS. 


Both have proved their sterling 
qualities at home and away. 





HEAD OFFICE & WORKS 
WITTON, BIRMINGHAM ENG. 
Telephone Birchfields 4545 Br. Exch. 
Telegrams “ HIGSWITTON ” 


BRISTOL DUNDEE 
GLASGOW NOTTINGHAM 
LONDON PETERBOROUGH 


MANCHESTER SHEFFIELD 
BELFAST 


F 
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Bee IN LIGHT METALS 






y 


y/ 


/ 
to speculate on the rehabilitation in our 











prpetitive world, of the Most. commonplace 






Broduct in terms of Light Metals. To give an 






to quicken the pace of attaining the full functional 






ra mechanical product, Hiduminium Applications Ltd. 






Bners to great “organisations in the light metal industry) 






ite manufattdrérs and others to share their experience and faci- 






—. . : “a er : . + 
~ lities in design and consultation. Further inforniation on request. + 


| HIDUMINIUM 


; ee CAT 0 N 5 L he. 


)GH 
DESIGNERS IN LIGHT METALS : REYNOLDS TUBE CO., LTD. 
FOR HIGH DUTY ALLOYS LTD. REYNOLDS ROLLING MILLS LTD. 













PARA EAD a ae ae a OR ee ae Ute @ 
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ANNEALING 
BOXES 











CASE HARDENING 
BOXES 





‘Pireks’ Alloys for high temperatures 
remain stable under heat and _ stress, 
and are available in a wide range, 
each of which is designed to meet 
particular applications in the best 
manner. 

We offer our closest co-operation in 
problems of heat resistance. 


















POTS AND MUFFLES 











PERRETS ond FRAMES 





DEC. 


dp 







































EXPORT DIVISION : DARIWINS TOLEDO OVERSEAS LIMITED. SHEFFIELD 
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iii HERBERT—-® 


GEAR CUTTING 


We can now accept orders (gear 
cutting only) for the following classes 
of work up to the sizes specified, on 
customers’ own blanks. 


Diam. Face. Pitch. 
seer Geers. 24:5... ... 8 6” 1S oe CP. 





Helical and Spiral Gears... 4’ 4” 9 4 EP. 
Double Helical Gears ... 4’ 0” eo ae ae 
Worm Gears: .2. “2 '... =e = v= CP. 
Internal Gears, erg 

NS ce 5... a & OEE, 
Internal Gears, pars ahd 

double helical... ... r 6 3” > Ce 
Straight Bevel Gears... 5’ 0” 13” 34” CP. 
Spiral Bevel Gears... ... VE K a> D.P. 
Generated Racks ... ... 6’ 0’ long 43” 5—s«iOP. 


PROMPT DELIVERIES. 





Enquiries are solicited. 





ALFRED HERBERT LTD - COVENTRY 











ul ul 
L 0 U D 0 N HORIZONTAL Z VERTICAL | neu ees 


for every ty 


and 


Super Speed or Standerd Single or Tandem Tabdies 






= Wall Type or Movin 

, Cinna TYRE & WHEEL 

* CENTRE TURNING, 

o BORING & BOSSING 

LATHES 

” RAIL, SWITCH &% CROSSING “. 

: PLANING MACHINES Fo ge Oumua: 
RE-TURNING AND 





BURNISHING LATHES 
*® 


LOCOMOTIVE CRANK 


AXLE BODY 
TURNING LATHES 
e 
TUBE 

BORING © 
MACHINES 
2 


INGOT SLICING 


SCOTTISH MACHINE TOOL CORPORATION LTD. | imagnutcis 


124, ST. VINCENT STREET, GLASGOW, C.2. Telephone: CiTy 6931. 
LONDON ADDRESS: 58, VICTORIA STREET, LONDON, S.W.!. Telephone: ViCtoria 2106. 





DEC . 
——— 
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A VERY fe 
POPULAR 


MODEL 


12 Spindle speeds 
12 rates of feed 


Table Movements; 
28in. by 10in. by 
18}in, 


Table Measurement: 
49in. by 10in, 


Universal 
Dividing Heads 
will swing 
lin, diam. 














wow. B.S.A TOOLS LIMITED. 


<22st< BURTON GRIFFITHS & CO. LTD. BIRMINGHAM - ENGLAND. 
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Where efficiency 
is the first 
consideration 


as in this boilerhouse of a world- 
famous factory, Iron Fireman 
Automatic Coal Stokers were 
installed to fire the new heavy 
duty Lamont type steam boiler. 


The experience of this and of 
many similar lron Fireman instal- 
lations is at your disposal. 


BY APPOINTMENT 
TO H.M. THE KING 


~ ASHWELL & NESBIT LTD. 
Head Office : 
BARKBY ROAD, LEICESTER. 


\bwedel Fi imseereel LONDON : 37, Pembroke Square, W.8. 


MANCHESTER (13) : 184, Oxford Road. 
A “FIRST AND FOREMOST” BIRMINGHAM (4): 12, Whittall Street. 
utomatic Coal Stokers LEEDS (6): 32, Headingley Land: 


GLASGOW : 103, Douglas Street, C.2. 





He re is a means of keeping machinery running 


smoothly, unfaltering and saving money all the time. 
Consider the cost of output lost on any one of your machines 
stopped for ‘‘drive’’ adjustment, add in also, the cost of 
replacements made necessary by vibration, power lost by 
misalignment and, most important of all, the destructive effect 
of shock loads which a rigid coupling cannot absorb. 
In many factories these items make a formidable total, the whole 
of which can be saved by fitting Silentbloc Universal Flexible 
Couplings. Take a 
glance at the diagram 
below. You will see 
how through the floating 
centre plate and 
especially designed 
rubber bushes, the 
Silentbloc Universal 
Flexible Coupling 
absorbs all shock, - 
permits a large amount 
of misalignment, absorbs vibration, and once fitted requires no 
attention or adjustment. These are the features which make 
Silentbloc Universal Flexible Couplings an investment; features 
which add up in favour of your maintenance account. 
When replacing drives or installing new machines, why not take 
advantage of all that Silentbloc Universal Flexible Couplings 
can offer? 






















































































SILENTBLO‘ Pee owns ~LONDON. W. 1) 


N PING Hil ATE 
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AXIAL FLOW PUMPS 


DRYSDALE—MAWSON PATENTS 























for for 
IRRIGATION DOCK 
DE-WATERING 
LAND esis 
DRAINAGE 
WATER 
waters CONDENSER 
DISPOSAL : CIRCULATING 
etc. etc. 50,000 Gian ae minute Pump supplied to etc. etc. 
The County Borough of Blackpool. 
























































SINGLE 2 TWO-STAGE 


IR COMPRESSO 





SUITABLE FOR} These Units are 


DIESEL STARTING 


available mounted on 
Receiver as shown, Base- 
plate-mounted, or as a bare 
Compressor. They are 
built for heavy duty service 
and available with Electric 
Motor or Engine drive. 


UNITS, AIR BLAST 
SWITCHGEAR, 

‘ | OPERATING PNEU- 
. MATIC TOOLS, 

CHEMICAL & FOOD 
INDUSTRIES, TEST- 
ING COMPONENTS, 
PAINT SPRAYING 


PRESSURES 
49-1000 lb. per sq. inch 


CAPACITY 
9-45.5 Cu. ft. per min. 











& MANY OTHER MOTORS 

; APPLICATIONS 1} to 7} H.P. 
RRS Oe a 
SRR REET TI A 











FOR INDUSTRIAL SERVICE 
COOKE: FERGUSON. Sth 


‘COMPRESSOR DIVISION 


VICTORIA ST. MANCHESTER II. 













‘Tel. EAST 1616 (6 lines) 
"Grams. 
FABRICATE M/CR. 
















a 
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STEEL CASTINGS 


AND 


of all types for marine, railway, 


electrical and general engineering work 


Brochure willingly sent on application 


THE DARLINGTON FORGE LTD 


DARLINGTON 


ENGLAND 
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VICKER S@xg 


ARE PROUD TO ANNOUNCE 


THAT THEY HAVE MADE AND DELIVERED OVER ; 


ONE MILLION sLEEVES FOR THE | ° 
a BRISTOL | 


Air Arm have flown, pride in their achievement 


rhe more ral for she tnowidge toro = A EE RQ ENGINES 
FIRTH-VICKERS STAINLESS STEELS LID 











SHEFFIELD 
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BROCK HOUSE 





STEEL CASTINGS 


FOR ALL 
ENGINEERING TRADES 





Including Runner Wheels, Bevel Gears, Spur 
Wheels, etc. 


To ensure consistent quality in quantity see that 
your Castings are stamped “B.H.C.” Our up-to- 
date Foundry includes Electric Melting and 
Annealing Plant, and is electrically equipped 





throughout. Every department and every process 
is under the close control and supervision of 


experts. 


BROCKHOUSE CASTINGS LTD. 
WEDNESFIELD « -: STAFFS 


Telephone FALLINGS PARK 31221! 


LONDON OFFICE: Morley Hall, 25/26 St. George Street, Hanover Square, W.) 
Telephone: MAY fair 8783-8788 


ee} ag 1:1 9 = 
HEAT FROM 
PARAFFIN 






WELLS HEATING PLANTS 


Suitable for ENGINEERS, SHIPBUILDERS & RE- 
PAIRERS, WATERWORKS CONTRACTORS, RAIL- 
WAY CARRIAGE & WAGON WORKS, MUNI- 
CIPAL ROADS & TRANSPORT DEPARTMENTS. 


Wear poet om are — » eight different sizes, and what- a 
Pion pane there is a Wells’ plant 





prety Pega There = ane plants usi a half 
a gallon of aa r to po P giving a 
degrees Fahr. ja computing 23 gallons 


flame of 2, 
Write for L heat is one of your p 
pater 





A.C. WELLS ee Lie 


PROVIDENCE MILLS-HYDE-CHESHIRE 


leliphone Hyde O53: lelevrams: Unbreakable Hyde 

















We manufacture horizontal motor- 
driven machines for punching, and 
for bending or straightening beams, 
channels or zed bars up to the 
heaviest classes. All these functions 
can be combined in one machine 
with the addition of an angle 
shearing attachment. 


BEAM BENDING « 
ANGLE SHEARING 


The type illustrated is suitable 
for punching inch holes through 
inch plates, bending 12 inch beams 
and shearing 8 x 8 inch angles. The 
photograph shows the machine 
with the wheel guards removed. 


Hugh Smith & CO. (POSSIL) LIMITED 


Telegrams : Telephone : 
“POSSIL, GLASGOW ” POSSIL 820! /8202 


POSSIL ENGINE WORKS 
GLASGOW, N. 
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EVENTFUL YEAR 














Against a dreary background of death cause of war, it would seem fit in the 
and destruction: VI's, V2’s, the atom _ closing days of the most eventful years 
bomb, ‘etalon west and east, 1945 in history, to pause and reflect and 
brings us the vision glorious of dual with thankful hearts re-dedicate our 
victory and peace. endeavours to the needs of a world 


Now, freed from labours in the at peace...and for all that peace stands. 


- TeEcALEMIr 


LUBRICATION 


TECALEMI GREAT WEST ROAD. Phone. EALing 6661 HYDRAULIC & MECHANICAL, 
BRENTFORD, MIDDX (T6 lines) DESIGNING & MANUFACTURING ENCINEERS 


LIMITED 








_—ee . 
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QUICK 
“TURN- 
ROUND” 


with the aid of 
MODERN 

. ELECTRIC 
CARGO 
CRANES 


==| STOTHERT & PITT Z° 














ws ABBEY 1911 (3 lines) 


momtenbon Telephone: BATH 2277 (4 tine). BATH, England Telegrams: Stothert, Bath. 

























We can now accept a limited number 







of quantity orders for Hypoid Gears. 





HYPOID 
GEARS 


ble ratio / 
permissible ra / 
\ Uninterrupted floor level! 


‘% 


% 


Where new designs are involved we 


shall be pleased to co-operate. 






. 
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CTHRAPSTON | 
Verna DRIVES 
FROM STOCK 


EUSTON 
oo4di-2 

















RANGING FROM I-75 H.P. I-10 : 1 RATIO 
FROM LONDON STOCK 


PULLEYS FINISHED, BORED AND KEYED TO STANDARD SIZES AND 
SUITABLE FOR REBORING SHOULD THIS BE NECESSARY. 


ELECTRIC MOTORS.STARTERS, PULLEYS, 
SHAFT FITTINGS. 








CLIFTON HOUSE. 
EUSTON RD. N.W.L 
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HUDSON 


LIGHT RAILWAY EQUIPMENT 


TIPPING 
MINING 


ESTATE 
TRUCKS 


































Ilustration 1661 SELF-EMPTYING AND RIGHTING LARGE TIP WAGONS AT WORK 


We also produce 


STEEL CASTINGS 


IN OUR OWN 


FOUNDRY 





Illustration 1176 HUDSON STOPE TRUCKS AT WORK DOWN AN AFRICAN GOLD MINE 














ROBERT HUDSON [?-Scy"LEEDS 


TELEPHONE : 20004 LEEDS 
LONDON OFFICE: 21, TOTHILL STREET, WESTMINSTER, S.W.|. TELEPHONE: WHITEHALL 7127 


BRANCHES AT :— 


JOHANNESBURG, P.O. BOX 5744 + DURBAN, P.O. BOX 1007 - LUANDA, P.O. BOX 410 + LOBITO, P.O. BOX 101 * CALCUTTA, P.O. BOX 23 
PORT LOUIS (MAURITIUS), P.O. BOX 161. . CAIRO, P.O. BOX 1446 


CABLES: “RALETRUX” ALL OFFICES 
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FAMOUS 
FOR SPRINGS 
& PRESSWORK 
SINCE 
1855 








No. 352. BEVELLED 
ALL WHIT SIZES» 






OQ 


No. $54. ROUND. 
HARDENED AND 
TEMPERED DOMED, 





4. D. 


@ 


No.,366: FLAT - ahaad 
PLAIN ENDS. 





Nop» 3§2. 
PLAIN): 











No. 1131. 
FLANGE we OteEns. 
LARGE 24. 3° H 
ALL xf. 45° HOLE. TIPPED ENDS 








No. 54. 
LIGHT DOUBLE 
COIL. 





Spring and plain steel washers of every 
type and size ...in round, square, flat 
section, etc. etc. 

Let us know your requirements. We can 
fill them promptly and efficiently. Our 89 
years of spring and pressworking experi- 
ence enables us to offer washers that are 
different. We can make washers to special 
shape and our research department is at 
your disposal. 


Send for war-time catalogue. 


ERRYS 
PRINGS 


Sole Makers : 
HERBERT TERRY & SONS LTD., REDDITCH 








Te 
———,. 








mae ae BB 
The 


‘MELDRUM’ 


SPRINKLER STOKER 
WITH | 
FORCED DRAUGHT 





gives all round economy and 


SAVES FUEL 


e Burns a wide range of varying grades. 


e An average saving of 10% to 15% on 
fuel bill with low maintenance. 


e Maintains constant and _ controlled 
steam pressure. 


e Suitable for all types of shell boilers. 


MELDRUMS LTD. 


TIMPERLEY, near MANCHESTER 
TELEPHONE - - SALE 2267 


London Office: 
Morley Hall, 25/26 St. George Street 
Hanover Square, W.1 
Telephone - MAYfair 8783/8 











LONDON MANCHESTER BIRMINGHAM 
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PRODUCTION } 


COSTS 


ROLLED METALS. 


Up to 4ft. Yin. wide. 
HOT ROLLED YELLOW METAL, NAVAL 
BRASS AND COPPER SHEET AND STRIP. 
ALSO COLD ROLLED BRASS, NAVAL 
BRASS, PHOSPHOR BRONZE, MANGA- 
NESE BRONZE AND P.M.G. METAL. 


Fk * 


CHILL-CAST BARS. 


CORED AND SOLID, ROUND AND 
HEXAGONAL, IN PHOSPHOR BRONZE, 
GUN-METAL AND P.M.G. METAL. 























eT 


IN SCREWING BRASS, 
HOT STAMPING BRASS, 
YELLOW METAL, 

NAVAL ‘BRASS, 
HIGH TENSILE 
MANGANESE 

BRONZE, 
ALUMINIUM 
BRONZE, 
CASEMENT 
BRONZE, 
P.M.G. 
METAL and 
COPPER. 





BY ELIMINATING MACHINING OPERATIONS 


INON-FERROUS INGOTS AND 
CASTINGS. 


IN YELLOW METAL, NAVAL BRASS, 
GUN-METAL, P.M.G. METAL, PHOS- 
PHOR BRONZE, MANGANESE BRONZE, 
ALUMINIUM ALLOYS, WHITE METAL 
AND ANTI-FRICTION ALLOYS., MAN- 
GANESE - COPPER - ZINC - ALLOY, AND 
FERRO=-COPPER INGOTS 


VICKERS-ARMSTRONGS LTD 





ELSWICK WORKS, NEWCASTLE-UPON-TYNE. 
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THE PARK GATE IRON &€ STEEL G2 L® ROTHERHAM 








Deno. 28, 1945 THE ENGINEER 


HURST, NELSON & CO. LTD. 


SHEFFIELD OFFICE : 
Town Hall Chambers, 
87, Fargate, 1. 


LONDON OFFICE: 
9, Bishopsgate, 
London, E.C.2. 


GLASGOWJOFFICE ; 
78, St. Vincent Street, 
€2. 





aS SIDE DISCHARGE BOGIE BALLAST WAGON 


The Glasgow Rolling Stock & Plant Works, MOTHERWELL 


ALL TYPES AND SIZES 
TP (NEW OR USED)? 


Send for ourar|(: 
ILLUSTRATED (LIST gogezey, 











MICA’ WIGGINS & SONS 
FOR INSULATION, siennean 


HT-HOLES, ETC 
8-11 TREDOWN ROAD, SYDENHAM sna 


Current'Price List cancelled 
New List available 


EE 


WEATHERPROOF 
METAL - CLAD 
PLUGS & SOCKETS 


5 to 300Amp. 250 / 500 Volr.. 
3 and 4 Pole Earthed Type 
and 2 Pole. 

For Electric Lighting 
and Power, 
Transmission, 


Cast Brass ee Socket 


Plug with Guard Ring to and Cover 


protect Pins 


GEIPE 


WILLIAM GEIPEL LTD., VULCAN WORKS, BERMONDSEY ST., S.E.1. 


HEAVY 
INDUSTRIAL PETROL ENGINES 


27 
arc 


GOVERNMENT 
- - SURPLUS - - 


Green Hessian 
Canvas Bags 


NEW & ROT-PROOF 
Size 33” x 14’ 
£14 tis 25) stp 
NETT CASH DELIVERED FREE 


"| Sample, 6d. stamps on request 








ms | ALBERT E. JONES 


‘|AND COMPANY, LTD.. 
| 12 FARK PLACE LEEDS, 1 


"PHONE *GRAMS 
32255 LEEDS ‘“‘WAREHOUSE, LEEDS” 





WALTER W. COLTMAN 
& CO [ 


WEIGHBRIDGES AND 
ars penal MAC 


| A. ASHWORTH i= 


Crown Works, Staincliffe Road, DEWSBURY 


STEAM 
TRAP 


DUTY 


5 to 150 H.P. 
900. to 1500 R.P.M. 


THE PARSONS 
ENGINEERING 
co LTD 





Communication, 


ES Portable Tools, etc. 
C.l. Terminal Socket & Cover Through Socket and Cover 


Manufactred. by ty SIMMONDS } & STOKES LTD. 


»LPORN 8637 


Phone 2727-8 


SOUTHAMPTON 


Grams PARSENGCO 
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Where to look for further economies 


YOU MAY HAVE DECIDED that you have reached the limit of improvement in 


efficiency of power asage. But are you sure? Why not make doubly sure by going 


through these Bulletins point by point? If your search reveals only a single possibility = 


it will have been well worth while. The probability is that you will find many. 


Turn up these Bulletins: 


FUEL ECONOMY BY SAVING ELECTRICITY 
(Bulletin No. 13) 
A rapid survey of the possibilities. Brief, 
practical pointers that take you straight to 
sources of substantial economy in electricity 
consumption. 


THE INDUSTRIAL USE OF COMPRESSED AIR 


(Bulletin No. 29) 
Compressed air is a very convenient medium 
of power transmission. But it can also be 
a great waster of power unless carefully 
supervised and maintained. This Bulletin 
tells you what to look for and how to put 
it right. 


FUEL ECONOMY AT COLLIERIES 

(Bulletin No. 32) 
The colliery official will find this Bulletin 
areal boon. It is a guide to the economical - 
operation of colliery compressed air plant, 
but it also contains a brief summary of 
hints on steam boilers, prime movers, fans, 
pumps and so on. 


SMALL VERTICAL BOILERS, STEAM CRANES 

AND SHUNTING ENGINES 

(Bulletin No. 37) 
These power units are often neglected. 
How fuel losses can be reduced and . 
operation improved is explained in a very 
practical way. 











UNTIL YOU HAVE looked into the possibilities of every recommendation in these 
Bulletins you ought not to decide that your power is being used efficiently. If you haven’t 
all the Bulletins ready at hand, please ask for the copies you need from the Regional 


Office of the Ministry of Fuel and Power. 














ISSUED BY THE MINISTRY | 





OF FUEL AND POWER 
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ACTION 


The sensitive yet robust mechanism of the 
automatic solenoid releases on Ellison 


starters can be adjusted for accurate opera- 





tion under all conditions of service. 

They prevent the unnecessary and annoying 
stoppage of plant due to temporary peak 
overloads, they prevent breakdown due to 
persistent overloads and on the occurrence 


of a fault they operate instantly. 
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TIPS & TIPPED TOOLS 


for Machining of Hard 
Alloys-Gives Higher 
Cutting Speed—Smoother 
Finishes—Longer Tool Life. 


WRITE FOR DETAKS DEPT. K. 


TIPS AND TOOLS 


ee for cutting Cast 
am ron and non- 
GEORGE H. ALEXANDER 


ferrous mat-rials. 
MACHINERY LTD. ‘Stir: -rne. shane 4 


UNE OF FOUR 


The completeness of the service which we 
offer to all users of anti-friction bearings is 
based on the fact that we are manufacturers 
of four distinct rolling elements—ball, tapered, 
cylindrical and spherical—with full knowledge 
- of the possibilities and limitations of each type. 




















BALL BEARING 


CYLINDRICAL ROLLER BEARING 


fl 


| 


= 
3 
ail 

il 
N 


PLATT. 
British Eagine 


9 Works, 
Wednesbury: 2g 


& 
High Carbon Steel 
Heat Treated 


a iil ae 


[ 


faa 


= 


3 


4 


ee 
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PERFORATED 
METALS 


W. BARNS & SON 


Globe Works, Queensiand Rd., HOLLOWAY, London, N.7 
"Phone: North 3347-8. ‘Grams: Perforation, Holway, London 





THE SKEFKO BALL 
BEARING CO., LTO. 
LUTON 


ORITISH MANUFACTURERS | 
OF THE WORLD RENOWNED 
SEP BEARINGS 


l 


Mivcnceit 


= | Shackle Pins, ff 
moet 
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4W. MACLELLAN, Ltd. 


CLUTHA Wo GLASGOW. 
SOREN BLLPWAYY EAD hens GATES, 

ot 8 uA At STRUCTURAL STREL 
and oP OTEEL RALLWAY WAGONS 





e Reveirs, 


gs EY 


5 WINS 
rE 3 LOC ES 


ATING MACHINERY. by -Half- 
care- and experience in 
original photographs are an 


f the work We are well 





2 





tograph ly 


LONDON, W. 1. 





cing Mechanical, Scientific 


Or: 
illustrating 


SWAINS' 


BLOCKS 
Sena 


2-4 NOEL are ‘J OHN SWAIN 


AND SON 


- LIMITED 














REFRIGERATION 

_ FOR LAND AND 
MARINE PURPOSES 
LIFTS a ESCALATORS 








DON - MANCHESTER - GLASGOW 





Bentlay Works, DONCASTER. 
Telephone: 54177-8-9. 
Grams : Cementation, Doncaster. 








SHOP FLOORS 


BETONAC gives the best 


surfaces and Is in the long 
run the most economical. 


THE CEMENTATION Co. Ltp. 


39, Victoria Street, 
LONDON, S.W. I. 


Telephone : Abbey 5726. 

















HERBERT No. 4 
CAPSTAN LATHES 


Let the makers rdeondition them. 
We are ins a to 
these machines at Send 
QUICK | DELIVERY 
ALPRED HERBERT LTD COVENTRY 


8 number of 














CO., LTD. 
FORT ROAD - EASTBOURNE 
Telephones : EASTBOURNE 1178 
Makers of 


ROTARY PUMPS 


F. ve BRACKETS & CoO. LTD. 
COLCHESTER 
Self- -leening Wet Water Screens & Strainers 














Vacuum ater Pumps, Iron Castings,&c 











“DEEP HOLE 
DRILLING 


Until the coming of the Philips Magnetic Filter, deep-hole drilling presented 
many difficulties. Scoring, poor finish, short tool life, frequent regrinding 
and fresh setting-up were the main snags. The reason being that ail the swarf 
in the coolant could not be satisfactorily removed ; i.e., the very fine particles 
that normally remain in suspension. 

Philips Magnetic Filter banishes trouble with deep-hole drilling by elimina- 
ting all ferrous contamination from the coolant before it ‘recirculates — 
even particles as small as one micron. Thus production rate is speeded up, 
scoring stopped, cutting tools given a longer life and the work a finer finish. 
Fewer tool grindings and fewer delays follow as a matter of 
course. What applies to deep-hole drilling applies equally 
well to many other machine shop operations, such as hobbing, 
thread milling, gear cutting, jig boring and broaching. Such 
claims demand investigation. Why not ask our representa- 
tive to call? 


illustrated brochure giving details of the 
range of Filters for all purposes. 


Write now 




































| 


PHILIPS MAGNETIC FILTERS 








PHILIPS INDUSTRIAL (PHILIPS LAMPS LIMITED), 


0 ETE Os | 


CENTURY HOUSE, 


SHAFTESBURY AVENUE, 





LONDON, W.C.2 (1110 
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TYPICAL NE REDUC = 
HOLDEN & BROOKE | 4ye®™ TION GEARS 
MANUFACTURES | te lled 





Oil Quenching Plant, comprising Tank, Strainer, Oil 
Oireulating Pump and Oil Cooler 


HOLDEN & BROOKE LTD., MANCHESTER 12 
66, VICTORIA ST., LONDON, S.W.1 

















FLEXIBLE G reeL-SIHAW COUPLINGS 


The “ Steel-Shaw” Flexible. Coupling accommodates pager all errors 
in alignment, absorbing shocks and stresses, dampi and 
at the same time allowing free end-float under loads. Boy ab lies in the 
design of the springs and the grooves. Herein resides its outstanding merit. 
Patent Number 34664! (Patented in Foreign Countries) 
STEELE & COWLISHAW, Ltd., ENGINEERS (Dept. No. 16), 
COOPER STREET,’ HANLEY, STOKE-ON-TRENT. 
LONDON OFFICE: 329, HIGH HOLBORN, W.C.1. Telephone: HOLBORN 6028 





















ub 


cation 
cooling 








- Each bearing has an independent detachable 
valve block carrying an oil regulating valve 
(adjustable to ensure cool bearings) and a sight 
glass on the exit side of the bearing—to obviate 
false indications. A thermometer pocket is located 
in each bearing. A dual oil spray lubricates gears 
before meshing, and cools them after meshing with 
a large volume of oil. Sizes up to 1,200 H.P. 


These Gears conform to Admiralty Standards, 


The REID GEAR COMPANY, LINWOOD, NEF: PAISLEY. 
Telephone : Elderslie 80 (4 lines.) Reid, Linwood, Renfrewshire. 









Telegrams : 








There are MIRRLEES Engines * 
Marine, Traction or Industrial pu 
poses from 135 to 1,440 B.H.P.,4 
16 cylinders, in line or Vee Type Natu 
aspirated or Pressure charged. _Our Technic 
Department will be glad to help you on 
power problem. 


Builders of the first Diesel Engine in this country in 189 










SAML 


MIRRLEES, BICKERTON & DAY LTD: HAZEL GROVE - STOCKPORT 
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Wherever extreme stresses are encountered and highest 
resistance to shock is necessary, ‘Flying Fox’’ Electric 
and Special Alloy Steels offer the utmost reliability. 


; “FLYING FOX” 


z ELECTRIC STEELS Mil 


SAMUEL FOX & COMPANY LIMITED, Associated with The United Steel Companies Ltd., STOCKSBRIDGE WORKS, near SHEFFIELD, ENGLAND 
@ F 2104 
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PROCTORS 


NOW MAKE 


FAN FORCED 
DRA 
EQUIPMENT ont 


for use with their 






















ENQUIRIES TO: 
JAMES PROCTOR LTD. 
Hammerton St. Ironworks, BURNLEY. 











ee 
——e 


WELDED TANKS 


Vessels of all kinds for 
Storage, Pressure, Chemical * Processes, etc. 













~ 





Welded in Mild Steel, Aluminium, Stainless, etc. 
Galvanized Tanks, Ground M./H. Covers, etc. 


nkins & 


IVANHOE LUOARKS SOTHERHAM 
€1ta. [G56 














Telegrams : Jenkins, Rotherham. Telephone : 1850 (3 lines). 


London Office: 149, ABBEY HOUSE, VICTORIA ST., S.W.|I. 


Telephone : ABBEY 6327. 











BIBBY COUPLINGS 











FOR EVERY DRIVE 


THE WELLMAN BIBBY Co. Ltd. 


VICTORIA STATION HOUSE, VICTORIA STREET, LONDON, 8.W.1 
Telegrams : “ COUPLINGS, SOWEST, LONDON ” Telephone: VICTORIA 7752 











BOLTONS SUPERHEATER & PIPEWORKS LTD. - 


cPFM 


\\UNPER PINS 
Vs. NENS.COTTERS 


ADSWOOD, STOCKPORT 
dm. 1165 








bs 
Y rid 


OTHE ACCURA 
MACHINED 


FREDK MOUNTFORD. 


(BIRMINGHAM) LTD 


FREMO WORKS BIRMINGHAM 


TELEGRAMS & CABLES :— FREMO BIRMINGHAM 
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‘ , “A f # LARGE STOCKS 
SP i | OF 
Oo x 
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AND 


Jo 4 y Ma XoXo: 1-5-0) -41 49 


Phone: 2631! 


Grams: Forwar 





: 


Oo. 








SOLID AND 
FLEXIBLE 
‘ ROLLER TAR 


POLLARD BEARINGS LTO : a el 
BEARING WORKS, i | 
TYBURN RD., B’HAM, 24 o's || 

Tel.: ERDington 1196-7 ~ ; ’ Wa 


Grams : “ Ballbearing, 
Birmingham.” 


SAVE 
WEAR and TEAR 
REDUCE FRICTION and 
ARE SHOCK-ABSORBING ‘ 
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oe perfect spring cue 
Easily, gracefully, the kangaroo lotlops along. A perfect example of 
anatomical springing ! But in mechanics this kind of energy is usually F 
stored and released by means of steel springs. In fact one cannot E 
ine modern civilisation without them. Press an electric i 
lighter open, start a car, wind a il 


imagi 
switch, turn a door-handle, flick a 
clock—all these, anda thousand-and-one other things, depend on spring 
e most efficient, longest-lasting springs are those 
i heir 90 years’ 


action. And th 

designed, made and tested by Terry's Of Redditch. 

specialised experience, and the services of their Design and 

Research Departments, are at your disposal . hycbhac 


ing prob 










AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


ELEVEN SIZES 
KEPT IN ST 
DISPLACEMENT : OCK, WITH SPAR 
PRESSURES UP Ti 2 TO 4% CU. FEET M 
© 100 LBS. PER SQ. IN.; Riess MIN. 
a Sm ACUUM. 


We also m 
Pisiti¢-iadtia meta 
Wi : team and 
ilo Windlasses, Capstan a 
in . re 
ihe Machinery of all types catia 
Se ‘ rs and Lighting E 4 2 
archlight Projectors, etc quipment, 


I NGM 





abi 


FOR PARTICULA sg 
RS OF 
Mimo eee 


bers IPSWICH 2124 and 2125 
RAPH: “REAVELL, IPSWICH”; OR WRITE TO 


REAVELL 
& CO 
IPSWICH - ENGL pong CLARKE, CHAPMAN & C0. 11D. § 
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This photograph 
illustrates a 
Single Helical 
Ball Mill: Drive, 
showing our 
special 72° 
Helix Angle. 
This Gear 
transmits 400 hp. 
at 300/19 rpm. 


oe... he POWER:PLANT COLD 2 


WEST DRAYTON MIDDLESEX + ENGLAND 


i me ee 
a es ee “6 saad 


ST DRAYON 
. 
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Hot Steel Drop Forgings 


for the 
MOTOR, HAND TOOL & 
ENGINEERING TRADES. 
Sizes from 2ozs. to 7 Ibs. 


akso 
MACHINED FORGINGS, SPANNERS, 





DROP STAMPING CO. LTD. 
BIRCH ROAD, WITTON, 
BIRMINGHAM 6. 














vadale 
Craven Bros. Crane Division itd 








THE 
CLYDE STRUCTURAL IRON 


COMPANY, LTD., 
Clydeside Ironworks, Seotstoun, Glasgow. 


STEEL ROOFS 

















The use of CALGON | in small concentrations—known ab Ff 
Treatment —is an effective method of preventing :— 


some daw te MARSDEN, LTD. | SCALE IN COOLING AND HEATING SYSTEMS, e.g., CONDENSERS AND CALORIFIFRG) anc 

















CRAN KSH AFTS CORROSION OF IRON WATER MAINS..... IRON PRECIPITATION —“RED WATE! 


MACHINED COMPLETE 
@ All types of forgings 
@ All special steel in stock 


Wincseank ‘Steel Works, suErmELD, || Our Technical Serwice Department is ready to help on any of these prof 


WOOTTON BROS,L™, 4 y PRIGHT & 2 WILSON LT! 


ot Bs 
“CLAY-WORKING PI a PLANT, OLDBUR Y BIRMINGHAM 


CoWery Pleat. 


¥ We Build 
RANGE OF silt 
. SHEARS SEND FOR . 


OVER : LIST 
200 SIZES HS 4E 


STE 


AFIER-PRECIPITATION FROM LIME-SOFTENED WATER. 













































CAPACITIES : 
20 S.W.G. 
TO 
3” MILD 
STEEL 


“REGENT” MODEL 94N 
CAPACITY : 12’ 0” x 4” MILD STEEL 


BROOKES (OLDBURY) LIMITED uc nalae be 
woe OLDBURY, BIRMINGHAM cx Eo) 


BROADWELL 1294-5 “BRUX,” OLOBURY 


















ON ADMIRALTY GRAMS: * 
WAR OFFICE & AJR MINISTRY LISTS» 
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TITAN ARM PULLEYS | [= HYDRAULIC 


WROUGHT - IRON 
ENGINEERING COMPANY LTD 
for Shock Loads CHESTER & LONDON 


by intermittent, heavy and 
arduous drives. 














Proportions are aaa throu; —— 
than fer pulleys 
construction. 


Arms have forged flanged ends 
secured to - by numbers of 
d rivets 





ensuring absoluee : security under 
most severe conditions of service. 


We make all types of W.1. 
Pulleys up to 20ft. dia- 
meter, any width of face 
for light, normal, arduous 
or shock loads. 


Strength, lightness and 
true running are qualities 
evidenced by thousands of 


repeat orders from satis- 
fied customers in all trades. 


) CROFTS 


(ENGINEBRS) LP 
BRADFORD 


LARGEST MAKERS OF PULLEYS AND MILLGEARING APPLIANCES 

















SPEEL TANKS FOR. ALL PURPOSES 


AN AAD 


We welcome enquiries for constructional 
steel work of every description, and our 
works are fully equipped to handle every 
class of construction, from individual units 
to complete installations of plant. 


We illustrate Mechans Patent Pressed 
Steel Tank on Tower tempo- 1,300 TON FORMING PRESS 
rarily erected in our works 
before shipment, also a Gas- 

TELEPHONE CHESTER 2087 


LONDON OFFICE TRAFALGAR HOUSE 
i | WATERLOO PLACE 


gene ey ne 


PHONE: WHITEHALL 4288 TELEPHONE WHITEHALL 9384 





GRAMS: “ELONGATION, LONDON.” 10 PRINCES ST, S.W.1: 
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—suited to every kind 
of driven mechanism 


TRADE ARK 


GEARED MOTORS 


Complete range for any voltage, 
almost any speed from 1 rev. in 
12 minutes to 1750 r.p.m. 

H.P. at the final shaft up to 14; 
final shaft output from 25 Ib. ft. 
on the smallest machine to 
1,500 Ib. ft. on the largest. 


~puk 





THE NORMAND ELECTRICAL CO. LTD. 


North Straat, Clapham Common, S.W4_ Telephone : MACaulay 3211-4 








STANDARD’S PATENT 


speil¥ TRIPLE SEAL 
PISTON RINGS 


EFFECTIVELY SEAL 
THREE FACES 
Eliminate by-pass 
Restore compression 
Maintain full power 
Function until bore of 























THE 


STANDARD PISTON RING & ENGINEERING tts 
Sisce-y owe toed. DON ROAD, SHEFFIELD. Scesh: surmmo. 


OPFICE : W. C. JONES, M..Mer. Gresham 
LONDON t .1.Mesh.£., ., 224, lentes Wall Baty 
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Courtesy of R. 4, ste © Oy Lid., Dursley. 
Arkon Flow Indicators on roomwade ”* "motor driven compressor 


iS THE BEARING GETTING THE Ol} 


You can tell at a glance by using 


ack 











FLOW INDICATORS 


The 



















oil or water spins a 


chromium = plated ring under 


a glass dome. If the flow 


stops, the ring stops. 





DDD) 


R. WHITE & SONS (engineers) LTD. 


WIDNES 
LANCS 


Makers OF 


Vase aL Ry 0 CROSSINGS 


‘STEEL RAILS & ACCESSORIES 
FERRO-CONCRETE SLEEPERS 


RAILWAY SIDINGS 
EQUIPPED AND LAID COMPLETE 


AUTOMATIC TIPPING WAGONS WITH 
AUTOMATIC GRIPPERS FOR WIRE ROPE HAULAGE 






Drc 
—— 
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STEEL FORGINGS 


in Carbon Steel, Nickel, Nickel Chrome, 

um, other steels, for 

rine Engines, Electric Generating 

ts and General En min | Pur- 

Hollow ler Drums. 

llow Fo Hi Pressure Vessels 
for Chem Plants. 


STEEL CASTINGS 


for all pu up to the heaviest 
classes an including Shipbuliding, 
Marine Engineering, Electrical and 
General Engineering. 


RAILWAY MATERIAL 


Crank and Straight Axles for Locomo- 
tives. Axles for Railway Carriages, 
Wagons and Tramcars. 

Forgings. 





for all purposes, including 
SHIPBUILDING, MARINE, 
ELECTRICAL AND GENERAL ENGINEERING. 


Telegrams & Cables: “ BEARDMORE, GLASGOW.” Telephone: BRIDGETON 1881-1888 


Laos i te. 
ee Be 


Ye DURABILITY of, a 
FURNACE WALL isofton 
CON UL ON EE 
WEAKEST JO/NT — 


Ben 


In furnace construction, the cost of jointing material Is only 
a small percentage of the total cost; and money saved by i 
using cement or fireclay of doubtful quality is often lost 
over and over again in premature failure of the brickwork. 
We supply a range of reliable Refractory Cements and 
Fireclays specially designed to meet various requirements ; and 
we are always glad to advise users on specific applications. 
General Information on the properties and ——— of 
pote Cements is given in our REFRACTORY 
CEM and PATCHES Pamphlet. We will send a copy 
on request. 


A GOOD BRICK DESERVES A GOOD CEMENT 


ER, 
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TWIN (DISC 


All those interested in power transmission 
should write :-— 


BRITISH TWIN DISC 
AND CLARIFIERS LTD. 
Aldwych House, LONDON, W.C.2 














HARD CHROME DEPOSITED 
ON TOOLS, GAUGES, JIGS and 
WORN MACHINE PARTS 


DEPOSITS FROM 0062 —-025 


ISLINGTON METAL Z PLATING WORKS, LTD. 
rdon, NJ 


%, Colebrooke Row, Lo 











MACHINE | 

































sat | TOOL 
f| | SERVICE 

















OF LINCOLN 











INCE FORGE Co., WIGAN 
We, Pork & Co., Fergemactors, Led. (Proprietors 
Hammered or Hydraulic Pressed ABOVE: CARBIDE TOOL 


fe 








aoe get poor peer — a 

signed for the rapid grinding 

FORGINGS) 222255: ot 
lin. x 2in. section, with the BOU 





correct clearance angles, and de- " 
im Iron of Stool, Black or Machined signed to take either Vitrified or a mM Me ere 
te 20 Tons Diamond Cup Wheels. MACHINE (M 909). 





: Worki Surface of 
ABOVE (Right) : COLUMN Table 26°x8°. Automatic 


DRILLI MACHINE. ; « 

longitudinal traverse | 6°. 

Special Features: Back Geared. ” 

S | R i V ia be Wheel and Lever and Automatic Hand ,cross traverse ,6% 
POR 





Feeds, The change from Wheel 
to Lever Feed or vice versa, is 
made by the simple movement of 


§ MACH TOOLS levers. Can be supplied arranged 


— Drive or — Drive, 

SCRIVEN & CO., with motor moun on a 
ly extended Cc 

YORK STREET IRONWORKS, LESDS =. ae 


aay ae x 20in. or 
JOHN SHAW LT"? 


meee COWARD G.HEABERT 


SHEFFIELD OFFICE - 88, CHURCH STREE: 
"Grams: “ SHAW.” "Phone: 21888 LIMITED 


LEVENSHULME, MANCHESTER, 19 




















Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 














PECKETT & SONS, L™ Bristol 


Telegrams : PECKETT, BRISTOL as 
London Representatives: FERGUSON & PALMER, 9, Victoria Street, Westminster, SW. 


Speciality : TANK = 
~ LOCOMOTIVE 


of all Descriptions, and any Size or Gauge 


FULL PARTICULARS ON APPLICATION 
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“oil retaining porous: bronze hearings 


Compo Bearings combine automatic lubrication 
| . with adequate bearing load capacity over a 
wide range of shaft speeds from slow, intermittent, 
or oscillatory movement up to 20,000. r.p.m. 


Send for descriptive brochure and size list :— 
BOUND BROOK BEARINGS 


Pz hihin.......... 


ment principle, these machines are 


one e - unequalled for this duty, as they 
os Ss deliver a pre-determined weight of 
Pe gasate. uch: air without surges or pulsations 


even if slagging conditions tempor- 
arily cause increased resistance. 


Robustly built, they require the 
minimum of attention, whilst 
the comparatively low speed and 
absence of internal parts in contact 
give high efficiency, absolute relia- 
bility, low maintenance costs and 
long life. 


(G.B.) LTD. (A Birfield Company), BIRCH ROAD, WITTON, BIRMINGHAM 6 


Illustration shows one of two Cupola Blowers, 
capacity 18,000 cubic feet per minute against a 
pressure of 50 in. W.G., installed in a Midlands 
Munition factory. 


LONDON OFFICE -119, VICTORIA ; MIDLANDS OFFICE, 21, BENNETT'S HILL, BIRMINGHAM, 


UUe € , é : i YDON, Araglar) 
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TAYLOR & CHALLEN FE? °3'Ssa'nuas" 
DERWENT WORKS, CONSTITUTION HILL, BIRMINGHAM 


Telephones: Central 5672-3-4 Telegrams: DBRWENT, BIBMINGHAM @_ Telephone: Whitehall 3518 Telegrams: TAYCHAL, PARL, LONDON 
LONDON OFFICE: St. Stephen's House, Victoria Embankment, S.W.! 





AUTOMATIC 
FRICTION DROP STAMPS 


SIZES—5 CWT. TO 40 CWT. 


rs 


Sree e 


» 


Foot control over force of blow— 


The Massey Simplex Automatic Gear 
enables the operator to give, by means of the 
footlever, a short-stroke, light blow or a long- 
stroke, heavy blow just as and when required. 


EERO Ee 


In addition, the maximum length of 
stroke and the point of pick-up can be adjusted 
by simple, single-handed movements of sleeves 
on the fall bar, all made from floor level without 
the need for spanners or other tools. 


Ask for Leaflet No. 4480H. 


ASSEY LE” 


MANCHESTER. ENGLAND. 
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ALL POINTS LEAD TO-:- 
BENNIS INCREASED 


BOILER EFFICIENCY, 





SMOKELESS 
| COMBUSTION, 


Same s Ain DRAUGHT 
ee STOKERS 
LABOUR SAVING 


w/ and 
| OS. DEPENDABILITY. 


Future conditions will demand increased productive power which must be 
backed up by efficient steam generation. Therefore, you have no time to 
lose, so be sure to specify ‘Bennis’ in the reorganising of your Boiler Plant. Tel. No.: LITTLE HULTON 213 & 214. 








FUEL ECONOMY, 




















LONDON 28, Victoria Street, 


BENNIS COMBUSTION L™: LITTLE HULTON, BOLTON, LANCS. “orace. westminster, swa. 


Co-operation Unlimited 


Butterfield reliability has long been an 

asset to many 
Engineers in efficient 
and economical 
making of TANKS, 
VATS, TROUGHS and other 
Industrial Equipment fabricated 
in Mild Steel, Stainless Steel and 

Aluminium. 


SASL ANAL AR SRA 8 8 ECTEN EET 
i Te FREESE 
« ‘“* 
re 





. . . for co-operation 


of the first order, keep the name well in mind 


W.P. BUTTERFIELD LID. 


HEAD OFFICE & WORKS: SHIPLEY, YORKS. Tel. :Shipley 85! (5 lines) 


LONDON OFFICE: AFRICA HOUSE, KINGSWAY, W.C.2. TEL. : HOLborn 1449 








A OTH! 
a I ERE 
ENGINEERS 


RWE] 























STRUCTURAL 
J ' DA 











BRL 
t ' 
URS 


DI 


ENGiNEERS 






RE atc, 














FOLLSAIN 


HT 


Resists oxidation at tem- 
peratures up to 1000°C. 
and sea water corrosion 














FOLLSAIN 


EVHI 


CAST ALLOY 


Resists creep and oxi- 
dization up to I175°C. 














PENETRA 
“ 








FOLLSAIN 


CY 
ALLOY CASTINGS 


Resists abrasive wear 
Cheaper than manganese 
steel 





















FOLLSAIN 


EVSS 


CAST ALLOY 
Resists corrosion 
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‘English 





SERIES NO. 2 

















TURBINES H.V. SWITCHGEAR 
ALTERNATORS L.V. SWITCHGEAR 
CONDENSERS TRANSFORMERS 
FEEDHEATERS RECTIFIERS 
MOTORS FUSEGEAR 


TTL | BARFOR PLANT 





RP oe 
ag 


hits Me 
‘ia Sida daa, ‘ 


feu 30,000 kW, 3,000 R.P.M., Turbo-alternator Sets. 


Station equipped with “English Electric”’: 





120,000 kW. Total Capacity -—— 


THE ENGLISH ELECTRIC COMPANY LIMITED 
4 ° , roe eo D N By Sars OS a wit a m 
for Power VA leet Vroduct OR: 


WORKS 
STAFFORD - PRESTON - RUGBY: BRADFORD 





LONDON OFFICE 


QUEEN'S HOUSE: KINGSWAY: W.C.2 











AIR VALVE} 
LTO EL 
Y 
Uy, Y 
Z: 


PETA Ta 




















SESS; = 
WIS: 
— 
Nal 
g 
Y 





For All Pressures <cxmmStecmmn===£, 


and Capacities 
HPS. HIGH PRESSURE 
BUCKET TYPE. 
Designed to meet the demand | 
for a trap with a very large dis- 
charge capacity. Made for pres- 
sures up to 180/b. per sq. inch, 
will lift its discharge water 2ft. 
for each Ib. pressure of steam. 


Fil, FLOAT TYPE 
VERY LONG LIFE—Many have worked 
for forty years and are still givin 
splendid service. WORKING PART 
are very simple and easily examined. 
FITTED with NICKEL ALLOY VALVES 
and SEATS. 






Fl. FLOAT TYPE. 


LANCASTER & Toner Ltp. 


PENDLETON, MANCHESTER. | England. 
Tel.: PENdleton 1484/5/6. ‘Grams: “PISTO 


HPS. HIGH PRESSURE BUCKET TYPE. 





GRAFTON 


FOR STEAM 
AND ELECTRIC 


CRANES 


Established 1880 


Telephone : 
BEDFORD 2490 
Telegrams : 


“ GRAFTON,” 
BEDFORD 























“WESTON 


Od Seals 


CHARLES WESTON & co. LTD. 
TORRINGTON AVENUE - 


VVelluou 


WORM AND SPUR GEAR DRIVES 


fe, 


Smedley 


Limited, 
BELPER, bversysnine 


FOR ALL PURPOSES. 




















MIXERS & EDGE RUNNER 
GRINDING MILLS 


Bros. 


pen 

















ELECTRIC “4 TRUCKS 


Tractors - Locomotives 
conserve man power 


WINGROVE & ROGERS LTD. 
Broadway Court, Broadway, Londen, &.W.! 











Worthington-Simpson—Pumps 
LONDON...Tel.:—Holborn 4271 (5 — 
NEWARK........:. Tel.:—Newark 

MANCHESTER....Tel.:—Blackfriars 3810 





ponte fecccees. Tel.:—Midland 5310 
NEWCASTLE... 333 








GLASGOW ......0000 T 
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Springs and Spring Washers 
Manufactured by 


by JOHN TONKS & Co. Ltd. Physical & Mechanical Properties of y y 
é Central Spring Works, FEROBESTO Ss FEROBESTOS lechniag/ Plastics for An C) raft 
wae Furnace Hill, SHEFFIELD, 3. FRO od & [wa | 


Telephone: 24679 SHEFFIELD. Se - ~ — —pcath 
. 3! ti it 
Telegrams: TONKS, SHEFFIELD. Ins = oy sbestos 


MORRIS fae a 
BOILERS 























T sin Strength " | | 
ae tb /sqein.,  |27,000 7,00812,000 
Co: Stren | 
Prensa. Taye 65,00034,00042,000 
Strength | | 
(tb./sq..in.) '18,00011,00015,000 
GCross-breaking St'gth } } 
‘lb./sq. in.) [29,000 14,000 19,000 

Stren | | 
uo ee ae 4 
Fati: Strength 
sntwisene/on in.) | 3.75 | 1.0 | 2.25 


FAB R j CATI N G raecale Density (Gm.jc.c.) | 1.87 | 1.67 1.74 
METAL-SPRAYING riecais ee 


Richmond Welding Co. 
Tele.: 5405 BRADFORD 


Shear 





(mpact 


Herbert Morris Ltd Loughborough 











WILFRED ROBBINS 


GREAT BRIDGE, STAFFS 
pt 4 e 





; 
Ne 





All standard grades of FEROBESTOS Plastics can be used 
with safety up te 200°C (392° F). The thermal conductivity 





averages about 1.4 (x 10°) and the co-efficient of expansion 
2.4 (x 10° pet °C). 

Special grades are available having higher heat resistance and 

| SPENGER & HALSTEAD © OSSETT which are also flame resistant up to 1,000°C for short periods. 














Stop those arr leaks and im % 
oe . * ASBESTOS Al Ny, 4 2, 
FURNACE Ke oH 2 eM 
‘CEMENT add TE CHN/CAL PLASTICS QW 


so reduce fuel consumption 
MA Y FER MI : -EN-LE- 
TEOUAS © COSBOP LTD - 28 ANTUOR RO - LONDON S-¥-15 DE 6 ODO LIMITED CHAPEL-EN-LE-FRITH 











es, 
———————e 














STRONG S 


——— REAMERS ——— High-speed TWIST DRILLS 
END & FACE MILLS MILLING CUTTERS, &c. 







of. Se ees 


STRONGS BRITISH TWIST DRILL CO. LTD. Worthing Road, SHEFFIELD, 9 











Telephone: 26587-8 Sheffield ; BRISTOL Telephone: 64251 (3 lines) Telegrams: Strong Sheffield 
ATA BT ERTL AIEEE RI i LLC REC a8 = Ae eh RRS 
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i, a papas iim Iilustration shows “Keith” Fan, “KB” Air Heaters, Filters and Washers, installed for Air Conditioning. 


If it’s HEATING, VENTILATION, DUST EXHAUST, INDUCED DRAUGHT, DRYING, 
FUMES REMOVAL, FORGE BLOWING, CUPOLA BLAST, FURNACE BLOWING 
—or any other proposition involving movement of AIR or GASES, consult us. 


KEITH BLACKMAN 
Gn FANS 


MILL MEAD ROAD, 


| LTD 
\\Lonvon. §7/// AND ALL ANCILLARY EQUIPMENT. 


‘GRAMS: tees OP LONOCN.” 





MACHINE CUT GEARS 


E 








CHANGE WHEELS 
AND STANDS. 
A 
M Sizes, 14 d.p. to 4 d.p. 
Very Lew fog Ask for Lists. 


SPUR GEARS. Standard patterns fer all sizes 
eval or + section arm to 9 ft. dia. 


MITRES AND BEVELS. To 9 fc. dis. 
PAPER AND RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 


CLEAN CASTINGS. Spar Ges Gear Blanks 
from any of the above patterns. 


3/9 

Genera] Machine Castings made Patterns. 

yy yl my 4 ey 
Send your Enquiries— 


Greenwoed’s Sta Standard Gear Ce. 
oi BOND STREET, HALIFAX. 
surement. a! Peet Mellfex 5217/8.  Tolegrame: Geare 





PATENT 


AUTOMATIC STOKERS 


FORD — > SALFORD 6.LAWNCS 


THERMOSTATIC VALVES 


for 

CONTROLLING STEAM 
SUPPLY TO HOT WATER 
— CALORIFIERS, Etc. — 


The 
HORNE ENGINEERING Co. Ltd. 


35, PITT STREET, GLASGOW 


ROYLES 
& FROUDE LIMITED MLA, Neer MANCHESTER 


23 : Calorifiers, Feed Heaters, 

WORCESTER ENGLAND Oil Heaters and Coolers, 

Twin and Single Strainers, 

Steam Traps, Reducing 
Valves, &c. &c. 


LIMITED 
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CLECO 


PNEUMATIC 
VERTICAL ROTARY SANDERS 





Su; tm Four Sises. Write pertionave 
of and many other “ oumee™ pecialittes 





The No. 1845Sander Sanders can be fitted 
has a single rotor with an abrasive 
with four blades. wheel and adjustable 
Fitted with speed wheel guard for sur- 
controlgovernorand facing steel sheets, 
automatic lubrica- bars, etc., and can 
tion. Has aspeedof also be fitted with 
4,300'r.p.m.; weight, wire wheel brushes 
12\bs. Can befitted for removing rust, 
with a 9” flexible scale, paint, etc., 
pad for abrasivedisc. from metal surfaces. 


John Macdonald & Co. 


(PNEUMATIC TOOLS) Ltd. 
POLLOKSHAWS — GLASGOW 








Herbert Morris itd Loughborough England 


ROBERT STEPHENSON AND 


HAWTHORNS LTD. 
DARLINGTON and NEWCASTLE-ON-TYNE 





London Office: 20,GROSVENOR ar ge 
LOCOMOTIVES -=A Teovieee 
Telegrams : Telephones : 
Locomotive Newcastle-on-Tyne. 22481 
Rocket Darlington. 5381 
laceeigie, Sowest, London. Sloane 2828 

es: Bentleye, The New Standard. 





*e.u4 HYDRAULIC 
VEE machinery 


TRE nae ENGINEERING a 









— pr MAiny_ 


STEEL FRAMED BUILDINCS 
FOR HOME & OVERSEAS 
VINCENT HOUSE, $Q., WESTMINSTER, 


qT : ol Feleghane : 
K Sewest, Londen ViCeoris 8575-8 (4 lines) 


The 80,000 kVA Transformer. 
Photograph taken after the test. 
This is one of 5-80,000 kVA and 
2-87,000 kVA generator trans- 
formers supplied to the London 
Power Company _ (Battersea). 


LARGE 
POWER TRANSFORMERS 


supplied by Ferranti 


Over 9,000,000 kVA for 
voltages 33 kV and above 
Over 6,000,000 kVA for 
voltages 66kV and above 





HOLLINWOOD 


LONDON OFFICE: KERN HOUSE 





———- 








Ferranti Large High 
Voltage Generator 
Transformers are de- 
signed on facts con- 
firmed by full-scale 
practical tests. 


In 1935 a Ferranti 
Generator Transform- 
er of 80,000 kVA 66 
kV was tested to des- 
truction by a series of 
14 full-scale short 
circuit tests. 


A typical oscillogram showing 
1,420,000 maximum instantane- 
ous kVA /720,000 kVA sym- 
metrical r.m.s. value.) 





FERRANTI I 


LANCS. 


* KINGSWAY °* W.C.2. 


——" 














HYDRAULIC 





THE NATIONAL BOILER & GENERAL INSURANCE CO. LTD. 
(Sales Dept.), St. Mary’s Parsonage, Manchester,, 3. 








for all pressures up 
to 4,000 Ib. per sq. inch. 

















Dre. 
ee 


This Fi 
of man 














gt 

pr 

— CONVEYOR F | 5) 
| SPECIALISTS 

|SINCE, 1906 | | C 
a Geo, ROBSON 

cat H 

“ IsHeEPPIELD MI 
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This Fan Cooled Worm Reduction Gear Unit is but one 
of many types of Transmission Units designed and made 
by MOSS GEARS. 











Let us put our teeth into your problem. 





THE MOSS GEAR CO.LTD. 


CHOWN WORKS. TYBURN. BIRMINGHAM 24. 


TELEPHONE: ERDINGTON 1661-2-3-4 - GRAMS: MOSGEAR: B'HAM. 











quantity of good, clean prints you can 
-E} produce quickly and economically 


by this continuous 
Write or phone 


OZALID COMPANY LTD 
) 


dry, process. 


TELEPHONE : MONARCH 9321 (6 LINES) 
AN ALL BRITISH ORGANIZATION 


Head. Office : 62, LONDON WALL, LONDON, E.C.2 
MAIN WORKS: 19, QUEENSWAY, PONDERS END, . MIDDLESEX 
MIDLAND BRANCH : UNITAS HOUSE, 24, LIVERY STREET, BIRMINGHAM 


‘Agency Stockists in 




















GLASGOW * MANCHESTER * LEEDS - NEWCASTLE + CARDIFF j 











PNEUMATIC 
HOISTS 











HORIZONTAL DOUBLE PURCHASE TYPE. 


WIRE ROPE, MOTOR TYPE. 








i 


PENDANT 
BALANCED 
PRESSURE 
CYLINDER 
TYPE. 








BRACKETED SINGLE OR DOUBLE-ACTING AIR CYLINDER. 





Safer, more robust and resistant to temperature, humidity, exposure, dust and overload. 


The direct-acting by ap hoist is very economical in air consumption but lim’.ed to 
lifts of about 8ft. it has a wide range of applications in mining, foundries and machine 
shops for loads up to 4 tons and for hoisting as illustrated, or in the form of bracketed, 
hinged or other cylinders. 


The G.P.E. Wire Rope Motor Hoist is made in sizes up to 6 tons with lifts up to S30ft., 
and careful records show clearly that the actual overall cost of lifting is often less than 
that of an electric block. Designed to Admiralty standards, including Ball Bearings on 
all shafts, Rope Drum and Snatch Block, and Heat-treated Nickel Steel Gears. Works 
tests include a running overload of 50% and Factory Act Certificate. Special features 
Include Machine Grooved Single Layer Rope Drum, Rope Guide, Automatic Top and 
Bottom Cut-out, Safety Brake, Ground Detachable Cylinders, and Timken Hook Thrust 
Bearings. 


THE GLOBE PNEUMATIC ENG, CO., LTD. 


Head Office: LOWER WILLINGDON, SUSSEX 


Wire: 
PNEUMATOID, EASTBOURNE 


Phone: 
POLEGATE 192 
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THE 
DEARN 


CENTRIFUGAL 
PUMPS 












SPLIT CASING TYPE 
(single and two stage) 
50 to 2500 g.p.m. 
& Heads up to 400 feet. 


TURBINE TYPE, 
75 to 1500 galions , 
per min. Heads 
up to 1500 feet. 








PUMPING MACHINERY OF ALL CLASSES 


COMPRESSORS — CONDENSERS — HEATERS — CALORIFIERS 
ANK PEARN & C9 LT? “ene 




















oss) “ PUMPS,” 
Pl ANCHESTER. “== 
_12 








BU OTH 


STEAM & 
ELECTRIC 


There is a generous 
in every point of Boott 
design. Particular attention i 
given to maintaining long | 
by the provision of adeq 


lubrication and other feature 





eSTEAM 
e ELECTRIC CRANES 


© STEELWORKS HANDLING 


EQUIPMENT 


e TRAVERSERS, CHARGING 


MACHINES, BOGEY HAULAGE 
>GEAR 


RANE WORKS 
EY - LEEDS 





Telephone: PUDSEY 3168 (2 lida 


Telegrams: “CRANES, RODLEYY 


— 


3’ size 
Bolt Serewer. 


Made In 
five sizes. 








SCREWING 


MAIDEN & CO., LTD., HYDE, CHES. 


MACHINES 





8” alze 
- Tube Screwer. 


Made In 
five sizes. 











CHIPPING, CAULKING 
& RIVETING HAMMERS 


PORTABLE & 
STATIONARY 
SQUEEZE RIVETERS 


GRINDERS 
RAMMERS 
SHEARS 
SCALING HAMMERS 
ORILLS 
DIE GRINDERS 
ETC. ETC. 


—————e eS r—C“ - sso mE 


sam * «45 years of Spectaiised Manufacture 


BROOM & WADE LIMITED - HIGH WYCOMBE - BUCKS - Telephone: 1630 (8 line: 


@ 30°28 
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PARSONS 


TURBO-ALTERNATORS 
INSTALLED IN ALL PARTS OF THE 


my SETTLES 


4 PS STRAI 


VENEZUELA 


14,875,632 KILOWATTS 


PARSONS STEAM TURBINES 
ALTERNATORS AND 
CONDENSING PLANT 


C. A. PARSONS & CO. L"™. 
HEATON WORKS, NEWCASTLE-ON-TYNE 6 LONDON OFFICE: 56, VICTORIA ST., S.W.1. 
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F OUNDRY EQUIPMENT 


The latest types of 
FURNACES, CUPOLAS, LADLES, 
MOULDING AND COREMAKING MACHINES, 
SAND PREPARING AND CONVEYING EQUIPMENT, 
SAND BLAST MACHINES, ETC. 





J. W. JACKMAN & Co., Ltd. 


Vulean Works, Blackfriars Road, MANCHESTER. 
Telegrams: “Blast,” ’Phone, Manchester. 


Telephone : Deansgate 4648-49 








EFFICIENCY 
ECONOMY 


. 
Write for Catalogue— 


JOSEPH WESTWOOD 


& CO., LTD. 
Bridge Builder: . Cenctructional Engineers 
NAPIER YARD * MILLWALE * LONDON: E-lé 


ged 
sod Cate 


@ PRESSURE VESSELS 
@ MACHINE FRAMES 
@ MOTOR CASINGS 
@ GALVANISING BATHS 
\ @ MELTING POTS 
&, @ HARDENING POTS 


@ CENTRAL HEATING 
BOILERS 























MS Neils 
Manhole 
Doors for 
Boilerse = 
Tanks | 


CHARLE 








NEIL LIMITED. 








HYLAND 


HYDRAULIC 


(he unfailing 
Power wt 


PUMP 





The HYLAND Hydraulic Pump is 
thoroughly reliable and efficient. 
Many of these pump units are 
still driving HYLAND Steering Gear, 
Winches, Windlasses and Capstans 
as efficiently and smoothly as when 
first installed over ten years ago—and 
without having had any overhaul or 
replacements. 


HYLAND LTD. - WAKEFIELD 





D.B. Series 








Phone : 2701—4. 
Grams : HYLAND, Wakefield. 





DEO. 


——e 

























At your servic 


to quote for any engine and boiler fit- 
tings, brass and iron foundry work, &c. 
Let us know your particular require- 
ments. You can rely on high standard 
of quality and keen prices. 

Manufacturers of : 


ANTI-FRICTION METALS. 
All classes of Non-Ferrous Ingots. 
INDIA RUBBER & ASBESTOS GOODS. 


ENGINEERS’ MILL & COLLIERY 
FURNISHERS. 


PEGLER & LOUDEN LD. 
54-56, Brown Street, GLASGOW. 


[ee $241 CENTRAL. Telegrams: GUNMETAL. 


lotte Square, NEWCASTLE-ON-TYNE,1 
Telegrams : a 


a 


‘4 


PROPULSION. & AUXILIARY, DIESELS for MARINE PROPULSION 


D.C. Series 


60 to 320 B.H.P., in 3, 
4, 6, 8, 12and 16 cylinders, 
900 r.p.m. 


Also at 5, Charlotte 
[ee 25277 








24 to 72 B.H.P., 
in 2, 3, 4and 6 cylinders, 
1000 r:p.m. 


GLENIFFER 


ENGINES Led., 
Anniesland, GLASGOW, W.3 


WISEMAN'S 


Single, Double or 
Triple Geared 
Units 


DC 6—120 H.P. Engine with Reverse and Reducing Gear. 





Send full particulars of 
your requirements to 


Alfred Wiseman & Co. Ltd. 


_. Glover Street, BIRMINGHAM 





KINNING PARK SLAS' COW. S.l- 


; : 
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JOINTS FOR OILS ° SPIRITS WAT 





eit 
An important addition: 


. *» IOINTING 
NEBAR’” J ire. 


all the advantage of PRODUCTS OF 


Jointing having “1s “LION” 
A d with the resilience THE PACKING 


combine 
Cork WITH THE 


of Rubber. THIN RED 
LINE 
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Always turning up.. 














Lobnitz Dredges, like the proverbial bad penny, are always 


























turning up. Wherever there are narrow sea lanes, harbours, 








canals, there also you will find the Lobnitz Dredge 











digging deep, turning up all the underwater trouble, and 











THAT TTT TT 

















removing it to a safe place. They do it famously, so 


| 


See 
sires \ MANUFACTURED IN much so in fact that the name Lobnitz has become 
SSA RS, FERROUS & NON-FERROUS 
ASEAN *® METALS IN ALL STANDARD synonymous with 
es MESHES AND GAUGES. 


Send us your enquiries and we will quote Dredging in every 
you for material suited to your particular ‘. 
needs. Our long manufacturing experience part of ,the globe. 
is at your disposal at all times. 


| RD JOHNSON, CLAPHAM & MORRIS Lt THE NAME TO REMEMBER IN DREDGING 
JACEM HWOUSE, TRAFFORD PARK, MANCHESTER, 17. 
TEL.: TRA 2121 TELEGRAMS: ‘“‘METALLICUS,” M/CR. LOBNITZ & CO, LTD., RENFREW, SCOTLAND. TELEPHONE: RENfrew 2210. 
Emergency London Address: 77, Jersey Road, Hounslow. Tel.: Hounslow, 3784. 























ALL CLASSES 


Pa } a ln ™ [ — } | , | oge 

f i} y 0) Ll Mane tt 
JIP ro Unt 

7 : ALSO satay rv/ a ON ADMIRALTY 


| 
BRASS BARS FOR HOT STAMPINGAND..IUR aise 
a one JAM WAR OFFICE LISTS, &<. 
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« Wednesbur Y ‘Lube Co, Lid. BILSTON — STAFFS. 











56 


THE ENGINEER 


Dro. 28, 1945 





a, 








COUNTERACT 
VIBRATION/ 


Fit Kolok Positive Lock 
Washers between 
every nut and bolt, 
and so protect your 
machinery against 
vibration, the cause of 
over 50% of its wear 
and tear. Specify Kolok 
Positive Lock Washers . 
for Positive Security. 


POSITIVE LOCK 
WASHERS 


POSITIVE LOCK WASHERCO.LTD. 
78, McALPINE STREET, 
GLASGOW, ’C.2 








BRITISH “REMA” 
Manufacturing Co. Ltd., SHEFFIELD 


(Proprietors : : EDGAR ALLEN & co., LTD.) 


Pneumatic Dryers 






















The cloth of various kinds which comes into 
our factory will neverseealaundry. We treat it 
with synthetic resin and sheets of it are bonded to- 
gether under heat and pressure to make the Paxolin 
from which quiet, smooth-running gear wheels are 
made. Paxolin, of course, is made in different grades 
from a variety of treated materials ranging from paper to 

woven asbestos, and because it is strong and easily machined 
has a great number of electrical and mechanical applications. We'realways ready toset 


the wheels moving in response to an enquiry as to 





the suitability of Paxolin for any particular purpose. 


THE MIGANITE & INSULATORS CO. LTD. 
EMPIRE WORKS, BLACK.IORSE LANE, LONDON, E.I7 


Makers of MICANITE (Built-up Mica Insulation). 
resin) laminated sheets, rods, tubes and cylinders. High-voltage Bushings and Terminals for indoor and 
outdoor use. Empire varnished Insulating Cloths and Tapes and all other forms of Electrical insulation. 

of Vulcanised Fibre, Leatheroid Presspahn, etc. Distributors of Micoflex-Duratube Sleevings, 
Micoflex-Durasleeve (plastic covered flexible metal conduit) and Kenutuf Injection Mouldings (P.V.C.). 



























LLEWELLINS 


MACHINE C® Lt 


BRISTOL 


Fabricated and Processed MICA. PAXOLIN (Synthetic- 


es 


‘WORTH’ | 
PIPE UNIONS 


for Steam, Water, Oil or Ga; 
NEVER LEAK. 
Walter Slingsby & Co. 
: oy Werks, 4 erica 


——— 

















A.C. WICKMAN Ltd. 


COVENTRY 


at 
BRISTOL BIRMINGHAM, 


hee) i Ris. GLASGOW; 
TYNE. 
See our Desired Riveaiees Dec. | 4th. J 


CLYDE CRANES 


or STEELWORKS, '» HARBOURS, 
scirpsnpes AND DOCKS, 
LEVEL LUFFING CRANES. 
JARDINE PATENTS.) 
CLYDECRANE AND ENGINEERING (0, 
MOSSEND, Near GLASGOW. 





poner, 

















FOR ALL TYPES 


SUPERHEATERS FOR Att ins 


T. SUGDEN, LTD. 
ST. MARGARETS ROAD, 
ALTRINCHAM, CHESHIRE 
See Advt. =~ “‘ Engineer ’’ — Dec. 7 

















STONEBREAKERS 


Crushing Rolls, Screens, 
Elevators and Concavere 

Pi 
__ ea ae 
ROBERT ee, & SONS, Ltd. 
Ironworks, STALYBRIDGE 


Phe 
Tel. Add ve ene: Stalybridge 
Telephone Nos. 2201 & 2202. 








M°LAREN 


LIGHTWEIGHT HIGH SPEED 


DIESEL OIL ENGINES 


FOR EVERY PURPOSE 











J. & H. McLAREN, Ltd., LEEDS, 10. 














Ruber y> Owen 
used as workpans, 


Stack Pans’ areinvaluable 
in Works and Stores 


The addition of brackets on their sides 


enable pans 


DARLASTON 


el ira haste) 
2 Stee 


ae) certify 
for Industrial 


AIUIBIEIIVOUTEI 


stacked one on the 
iN racks holding 
strated) 

Enamelled 


4 


to be 
ernatively, 
(as illu 
steel or 
from. clients able 
PNibailelakytalelimelimeiclain 
“Equipment is 
Purposes 


that 


SOUTH STAFFS 





| Dro. 
—_—_— 
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F anous since the year 1873, when it 
was first introduced into the markets of 
the world, Camel Hair Belting has long been 
recognised as the Great Power Saver and most 
efficient power transmitting medium. 








Camel Hair Belting records show that it 
drives equally well in all climates; its tensile 
strength is far greater than that of any sub- 
stitute, and its life as an efficient driving 
medium runs for many years. 








Illustration shows a 30° wide Camel 
Hair Belt main driving at a Works 


in Egypt. 







= REDDAWAY « C: L be 


PENDLETON NORTHGS 
MANCHESTER N 
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“COG-WHEEL” _ BRA 
PHOSPHOR BRONZE. 


SUPPLIED IN ALL 






Ni 


COMMERCIAL 
FORMS HIGHEST TENSILE 
INGOTS, & HARDEST WEAR 
CASTINGS, * RESISTING ALLOY 
SOLID & CORED OF ITS KIND FOR 
STICKS 


BUSHES & BEARINGS 


SPECIAL PROCESS 
CAST 





PHOSPHOR BRONZE CO. ITD. 


A Birf teld Co wu ppauny 
ounein BIRMINGHAM 6 
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Machinelools | ==" 














Deop Preseings” 


CE & CO nerps SES 


(Leeds) Li tol., Telephone: LEEDS 7530, 














it 


if 


a 
& =:") 


FLANGING PRESS 


Any Size or Power 


i 


it 


London 0; 2 
“, Viera 





os 





BEsttze 


ROLLING MILLS — to) eee HYDRAULIC MACHINERY BOILERS WELDED STRUCTURES 


DAVY-UNITED 


ENGINEERING — COMPANY —~ LIMITED SHEFFIELD - GLASGOW MIDDLESBROUGH 
































+ TD, bem, 

meu” DAWSON & DOWNIE, = 
a ge nnnemmen Elgin Works, CLYDEBANK — re 
AERC TORS and GISCTORS | 
= PUMP Si 
ENGINEERS &4 MANUFACTURERS OF pos 
Michell Thrast « Journal Bearings FOR ALL DUTIES 
ee: MOTOR OR STEAM DRIVEN 
CABLEWAYS , DIRECT-ACTING [| 


AND.CRANES gf 


BOILER FEED PUM? 
ROTARY PUMPS J) 
DUPLEX PUMPS [ine 
VACUUM PUMPS _— 


ae af 





—— NI] 
DERSON ) 
WROLS 

















Briquette Machinery eee 
FOR Rastee 
COAL, COKE, ORES, &c. TREBLE RAM PUMP |” 
WRITE 
HERBERT ALEXANDER & Co. Ltd. Telegrams - - PUMPS CLYDEBAN 
1-3, CHARMOUTEH STREET, LEEDS Telephone - - -92-938 CLYDEBANK 














ACCURATE 
PRESSURE 
DIE CASTINGS 
IN 
ALUMINIUM 
ZINC 
LEAD THIS ALUMINIUM AIRCRAFT COMPONENT 
IS A TYPICAL EXAMPLE OF THE ECONOMY 
AND IN MACHINING COSTS ACHIEVED BY IM] 
PRESSURE DIE CASTING. 
TIN OUR EXTENSIVE EXPERIENCE IN SUPPLY- 
ING MILLIONS OF DIE CASTINGS TO THE A 
BASE ALLOYS AIRCRAFT INDUSTRY IS NOW AVAILABLE ppre 


FOR PEACETIME REQUIREMENTS. 


LET DORMANS ADVISE YOU HOW DIE 
CASTING CAN HELP YOUR PRODUCTION. 


Established 1870 W.H. DORMAN & Co., Ltd. e encinezzrs e STAFFORD sra retin ou 





Area 
aa 
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BRITISH ROPEWAY ENGINEERING Cco., LTD 


Telephone: CHAnsery 8621 14/18, HIGH HOLBORN, W.C.1 Grams: Bozbauling, Holb., London 








LONG 


to the specific requirements of 
our customers 


Makers of all types of repetition 
products from the bar in all metals 


M:C:L° REPETITION L?® 


POOL LANE - LANGLEY - BIRMINGHAM 


PINS 














GOODALL CLAYTON&C° Lt? 


CONVEYING PLANTS, BUNKERS &¢ 











a NEWMAN HENDER & CO. LTD. 


FERROUS and NON-FERROUS 
REPETITION CASTINGS 


ON 








WOODCHESTER ~* GLOS. 











(t: - f oe eee 











IMPROVED HIGH LIFT 
SAFETY VALVE 


(Coekburn-MaeMieoll Patent) 


Approved at 50% reduction in 
Area of Ordinary Safety Valves. 











EMERGENCY SHUT-OFF 


VALVE _ (Cockburn-MacNicoll Patent) 


Fitted with OIL CYLINDER suitable 
for ASPINALL’S PATENT, TURBINE 
SPEED and EMERGENCY GOVERNOR 
and Forced LUBRICATION CONTROL. 
Ensures Perfect Control 





RENOWNED 








Fall Particulars on Application. 





COCKBURNS LIMITED 


CARDONALD 


Teerrems : “ Cockburn, Glasgow.” 
Telephone ; Govan 2381 /2 (2 lines). 


- GLASGOW. 














STREAM LINE 


SEPARATOR 


(Cockburn-MacNicoll Patent) 


The Simplest and most 


Efficient Separator at 


Codes: A BO (6th \ 
Lebers, Megeda! International 


present known. 
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AUCTIONEERS & VALUERS 


‘AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 


AUCTIONEERS & VALUERS 








FULLER 
HORSEY 


te] Bam btises 


AUCTIONEERS anp VALUERS 


or 


PLANT, MACHINERY 


AND 


FACTORIES 
Since 1807 


10, BILLITER SQUARE, 
LONDON, E.C.3 


Telephone - - - - ROYAL 4861 






MICHAEL FARADAY 


AND PARTNERS 
(Est. 1896) 


Surveyors, Valuers 
and Auctioneers 


of 
IRON & STEEL WORKS, 
COAL & IRONSTONE MINES, 


ENGINEERING WORKS, 
OIL REFINERIES, 
CHEMICAL WORKS, etc. 


for 


WAR COMPENSATION & DAM- 

AGE, RATING, INSURANCE, 

DEBENTURE SECURITY, 

MORTGAGE, INVESTMENT 

(PUBLIC ISSUE) PURPOSES 
etc. 


40, Brook Street, 
Grosvenor Square, London, W.1 


Telephone: MAYfair 4888 and 4889 
Telegrams: Usufract, Wesdo, London 


HENRY BUTCHER 


& CO. 
Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 
VALUATION & SALE 
of 
ENGINEERING & ALLIED WORKS, 
PLANT AND MACHINERY 


73, Chancery Lane, London 
W.C.2. 
HOLBORN 8411 (8 lines) 


ee 


WHEATLEY KIRK, PRICE & ¢0, 


(ESTABLISHED 1850) 


VALUATIONS 


OF 
WORKS and 
MANUFACTORIES 


PLANT and 
MACHINERY 


and EQUIPMENT 
Temporary Address : 


38, OVERDALE AVENUE 
‘NEW MALDEN, SURREY 


Telephone : MALDEN 2704 











be yd FARREL Multi-Spindle Draw- 
Press, with thirteen operations for 
blanking and drawing collapsible tubes in lead, 
aluminium, &c., from the strip, pressure about 
50 tons, stroke 2tin. Weight about 6 tons. 
ORTABLE Hand Lever Geared Ratchet Action 
hearing Machine, cuts fin. plates any 


pee Power Punching Press, with rise 

and fall table, hole in frame for horning 

arm, pressure 10 tons, stroke ljin., centre to 
back 5in. 

Hand-Gearéd Cropping Machine, at 

present fitted with blades for various 

channels up to 4in., with _— blades would 


cut 2in. by tin. angles and 
ISHER and HUMPHRIES Draw Bench, 20ft. 
draw, “Joubie links with gin. pins. Weight 


4 tons. 

— PLATT Five-Slide Power Forging 
Hammer, capacity about 2tin., round or 

sq 


uare. 
1 emt 15-Cwt. Steam or Pneumatic Hammer 
2in. 


with anvil block, longest stroke 30in., gap 
RADLEY =, ag a Multiple $ totin. 


Machine, 
— Peay tin. a “wh  R Pp = 


will punch 
AND USED, 


4in. — vous < <a. 


Of Every Daniiine. Attractive Prices. 


F. J. EDWARDS, Lrp., 


359-361, EUSTON ROAD, 
LO. : SEES 
Telephone : EUSton 4681 (12 lines). 


THO* W. WARD LTD. 


POWER PRESSES. 
Taylor and Challen No. 581 Belt-Driven COINING 


PRESS. 
Greenwood and Batley Cartridge Type DRAW- 
ING PRESS. 


E 
Hands Style R.D. No. 6 Double-Rack 
DRAWING PRESS, maximum stroke 33in., 

will —_ up to 4in. diameter by 16in. long 


maximum. 

Schuler Screw Type POWER PRESS, approxi- 
mately 50-ton press, 4in. dia. screw, variable 
stroke 24in. to lin., flat belt drive with 
friction clutch. 

Several No. 1 Standard FLY PRESSES. 

NEW 1-Ton and 4-Ton Toggle Type Stanelco 
HAND PRESSES. 

TWO NEW Kick PRESSES. 


BENDING ROLLS. 


7ft. me by 12in. diameter Three-Roll BEND. 
ING ROLLS, by Fielding and Platt (not 





swing ro! 
4ft. long by 3in. diameter Hand- Operated Slip- 
Roll BENDING ROLLS. 
42in. Jong by 2}in. eeree Hand-Operated 
ieee BENDING ROLLS. 
2tin. co aS. Hand-Operated 


by 
"Slip-Roll BENDING 
NEW BENDING ROLLS, a: 
diameter to 37in. long by 2 
ROTARY SHEARS AND Newt CUTTERS. 
NEW Motor-Driven 16 gauge and 10 gauge 
NIBBLE SHEARS, with or without circle- 


cutting attachment. 
ECOND-HAND approximately 3/16in. capacity 
throat -Driven NIBBLER, with 27in. deep 


: gauge Hand-Operated Throatless 
ROTARY SHEARS. 
Write for ‘‘Albion’’ Catalogue. 


*Grams, Forward, Sheffield. 
*Phone, 26311 £15 Jines). 
ALBION WORKS, SHEFFIELD. 


long by | 3in. 
ia. 





Spencer - Bonecourt 
Patent Waste Heat Boilers 


LEOPOLD FARMER 
& SONS 


“AUCTIONEERS, 
VALUERS 
AND SURVEYORS 


Sales by Auction and Valuations | ™ 
of 


PLANT AND MACHINERY 
AND INDUSTRIAL 
PROPERTIES 


46, GRESHAM ST., LONDON, 


Telephone: MONarch 3422 E.C.2 





By Order of +o. a apg Beta Co. 
who are of the ye on 


production 68 at thelr Lie enneed Works, 
GLENGALL WORKS, 


OLD KENT ROAD, 8.E.15. 
MACHINE TOOLS anp 
FOUNDRY PLANT — 


by HERBERT, WARD, and other well-known 
makers, including 
; 8.8. 


to 2 


Lee pold Farmer & Sons 
having sold the extensive freehold manu- 
remises, OFFER the ABOVE 

ON on the Premises on 





TUESDAY, 
by A JANUARY, 1946, and FOLLOWING DAY, 
at 11 a.m. 

On view one = in us to sale. 
Catalogues he AUCTIONEERS 46, 
Gresham Street, ee E.C.2. 9246 3 





FOR SALE 


7s SALE, LEVELS, THEOQDOLITES. 

DRAWING INSTRUMENTS, SECOND-HAND. 

CLARKSONS, 888, High Holborn, W.C.1. 
(Opposite Gray’s Inn Road). Ex. 








ONDON’S pe ee VALUE. — SECOND - 
HAND NEW STEEL and WOOD 
FURNI CABINETS, 


Removed for Convenience of Sale 
MESSRS. Cage ‘8 WAREHOUSE, 
VILLE ROAD, 


He=ry a & Co. 

are instructed to offer for SALE by 
PRIVATE TREATY, as a whole or in separate 
Lots, the STOCK of 


500 NEW CABIN MOTOR DRIVEN 
AIR CONDITIONING UNITS 


Suitable for 230 volts A.C. Single-Phase Supply» 
titel with 8 lass tally- 


r 
bor Pd (cold air) and two stages of heat, on 


: Some suggested uses for above units are warm- 


P i 
specially suitable for spray painting shops, by 
ing the air and heating same up to between 

60 and 65 deg. 

The unit i a capacity of 700 cubic feet per 
minute. Total power required is 11 amps. at 
230 volts. 

Nore.—A sample unit may be inspected at 
Messrs. Cattermole’s Warehouse, Pentonville 

Road, N.1, on Monday to Thursday, 7th to 10th 
January, ween the hours of 10 a.m. and 
4 p.m., one Tenders: must reach the Auctioneers’ 

Chancery Lane, London, W.C.2, by 
Twelve *-ndlng Saturday, 12th peer, 1946 


Tender forms may be had of Messrs. HENRY 
BUTCHER and ©CO., 73, Casanery Lane, 
London, W.C.2. 9301 J 





ie tid-—Ow ing £0 Completion of Contracts: 
IN ion nm 
TON BRIDGE. GS LANG 


LEY. 
Flenry “Butcher r& Co. 


are instructed to offer for SALE by 
AUCTION, in Lots, at the WORKS, on TUES- 
DAY, 15th JANUARY, 1946, at 11 a.m., the 


MOTORISED MACHINE 
TOOLS & EQUIPMENT 


including 
‘“* HERB 2D and No. CAPSTAN 
7. * (ae. “DENBIGH ” 


THES 
HORIZONTAL MILLERS ; CAPSTAN LATHES 
up to itin. capacity, by ‘* JOHNSON,” 
‘““EXACTA,” and “ TAYLOR ”; 8.8. and S.C. 
Lathes, by ‘‘Southbend,” “ - 

** Dean, G ante 


Empire,” and 

mith and Grace * HERBERT id 
12in. by 6in. SURFACE GRINDER ; |BENCH 
RILLING MACHIN. “* MILL- 

FORD ” Carbide and other Tool Grinders ; 
‘ New el Power Hacksaw; Tab 
Meshes and N P 


od RQUIPMEN: 
TOOLS & and QUIPMENT ; lectric 


Fans ; ruments 
te Pre ORESCENT LIGHT: 
; ‘BT.H.” Refrigerator; Timber 


y 10ft. 

(when ready) may be obtained 
of Messrs. HENRY BUTCHER and CO., 
Auctioneers, Valuers and Surveyors of Factories, 
Plant, and ery, 73, Chancery Lane, 
London, W.C.2. Telephone : HOLborn 841i 


(8 lin 


By_ Order + — Liquidator, R. M. Grai ee 
Es: F.C.A.—Re Columbia Engineering 


, DUKE’S AVENUE, CHISWICK, W.4. 


Butcher & Co. 


enry 

Hen are instructed to bs for SALE a 
e. Lots, oe =. PREMISES, 
FRIDAY. “4th J. at 11 a.m., the 


MOTORISED MACHINE 
TOOLS, LOOSE TOOLS 
AND EQUIPMENT 


including 
‘* BROWN and SHARPE ”’ No. 11 and No. 1 
CAPSTAN LATHES, with 3 H.P. Motoy Drive ; 
High-Speed fens Grinder ; Hardening 


” 5 in. 
LATHES ; 








? 


centre 8. 
‘“* HERBERT ”’ and ‘* MURC. 
Dieheads; Roller Box Tools; Surface Plates ; 








32, Farringdon Street, Loodon, ECA, 


DESKS. CUPBO REVOLVING _ and 
EASY CHAIRS, WAREHOUSE and FACTORY 
STOOLS, BENCHES TABLES | ial sizes), 
FES sizes, best-known makes REBUIL 
Seats SHOW. 

CASES, THER SERVING. FTX 
PETS, LINO. Hage, Stocks. avn a a, 
M. MARGO 878-880, ston Road, N.W.1. 


(Phone, BUS 


Continued in next column 


Henry Butcher & Co.'s advertisements ces. 
tinued from previous column 





Tool Holders ; Chucks; NEW an 
8.H. GAPSTIAN MEQUIPMENT. Measuring 
Instruments ; uges; Jigs; New Universa! 
Dial Test , SP ony &e. 

Catalogues — ready) may be obtain 
of Messrs. R Grainger and Co., Chartered 


Accountants, cy Marylebone High Street, 
W.1.; and of Messrs. HENRY BUTCHER ani 
CO., Auctioneers, Valuers and Surveyors 
Factories, Plant and Machinery, 73, Chancery 





Lane, {eaten W.C.2. Telephone: HO 

8411 (8 lines). ig: ee 

By Order “ — CROMWELL PRECISION 00. 
lus ro uirements. 


OLSE OAD, 
CAVE RSHAM, READING. 


Heer, Butcher & Co. 


oy et to OFFER for SALE by 
AUCTION, in at the WORKS, o 
WEDNESDAY, ond) JANUARY, 1946, at 1] a.m. 


"MOTORISED MACHINE 
TOOLS, STORES AND 
EQUIPMENT 


including 
in. centre COMBINA. 
RMING 


RE, 


“ COULTH 


LC. TE 7 with 
;_** DENBIGH ** UNIVE 
3; ‘* WICKMAN-NEVEN” 
; E. ELE 


CHINE Ww.’ CTRIC 

“EDEN 4 Sin. centre , CAPSTAN 

THES ; Magnetic and other Chuc Rotary 

Tables, Dividing Heads, Collets, Dies, = 
Boxes, — Cutters, High-8 peed 

peed Tools, Angle Plates, Machis 

“Ss other Vices; STEEL STORAGE BINS = 





TRACTORS’ PLANT, EXCAVATING MA 
CHINERY, op PETROL and DIESEL LOcoNo 


TIVES TIPPING RIES, 
TRAVELLING CRANE FORDSON TRACTOR, 
and meng, other accessories, on THURS. 

JANUARY next, at 11 a.m., at BALLAGAWNE 
RESERVOIR, ARBORY, ISLE OF MAN—A 
= list may »e had on application to the 


uctioneers. YSTAL BROTHERS, Aue 
92914 


tioneers, Ramsey, Isle of Man. 
Bee eo ae = 


B and ROOFS 
ISCA YFOUNDEY COMPANY, Lid. Ne Ne Mon. 
London Offices, 38, Victoria W.1. 


BAXTER’S KNAPPIN' MOTION 


'| STONE BREAKERS 


ARE 50% MORE VALUE. 
Ww. H. B R, Ltd., LEEDS. 


CRANES 


GHORGE RUSSELL & OO., LTD., 
Motherwell. 
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the Parish, of St. Clement Danes 
of Middlesex. : 





. Micrometers, Colipers, Height, 
other ag Bright. Mild and High: yer 
Steel ; SECTIONAL TIMBER BUILDING, 27. & 
by 10ft. by 6ft. 6in. to eaves. 

Catalogues (when ready) may oa obtained of 
Measrs. Y BUTCHER CO., Aue 
tioneers, Valuers, and Surveyors noe Factories, 

d Machinery, 78, Chancery Lane, 
London, W.C.2. Telephone, Holborn S411 
(5 lines). 9323 3 
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BROWETT LINDLEY 



















TYPES: Condensing — Back Pressure 
and Extraction. 


RANGE: 25 to 750 B.H-P. 


EXPERIENCE: Embodies over 70 
years of Design and Manufacture. 


This illustration shows one of three 150 B.H.P. 
(100 Kw.) Browett Lindley Two Crank Compound 
2-valve Steam Engines supplied to a large new 
Sewage Works. 














6 Cylinder 175 K.W. Alternator set, 750 r.p.m. @ 





|| CONTINUOUS DRAWING, CUTTING-OFF, 
STRAIGHTENING AND POLISHING MACHINE 


THE BROTHERHOOD RICARDO HIGH SPEED 
DIESEL ENGINE 





il Size No. | No inlet and exhaust valves, just a single 
| PRODUCTION AND CAPACITY.—The machine illustrated has | sleeve, which acts as movable cylinder 
| acapacity as follows: os and is subject to negligible wear. 
| ear ’ pron Pe | uel economy of the highest, °36 Ibs. 

Low Carbon Ferrous Metals, inrounds ... a to -590 in. per B.H.P. hour in the larger types, a 
Non-ferrous rounds.. oe .. ‘158in. to .625in. Reale Sienmel altel f 39° 
High-tensile Non- ferrous rounds Kee we °158in. to .375in. | Pestact ote ———s To 
CONTINUOUS SPEED APPROXIMATELY 80 FEET PER | Utmost reliability —3 days and nights 
|| MINUTE.—The variation in any length which can be sheared is non-stop at full load is a common trial. 
| between 6ft. 6in. and r6ft. High speeds, 1,250 to 800 r.p.m. according 
| Size No. 0 ' I to class. 
q 1 Ferrous and Non-ferrous Metals as above .078in. to «295 in. | 14 types covering all powers between 


| CONTINUOUS SPEED APPROXIMATELY 140 FEET PER 40 and 500 B.H.P. in 2 to 8 cylinders. 


| MINUTE.—The variation in sheared lengths, between 5 ft. and r4ft. |} 


Apply to :— 
|SIR JAMES FARMER NORTON | PETER BROTHERHOOD LTD 


& COMPANY | 
Adelphi Iron Works, SALFORD, 3 | \ PETERBOROUGH 
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